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CATHODE-RAY TUBE, 
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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 furt1'ier 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 RECOKHENDED FOR NEW EQUIPKENT DESIGN -

both ofwhtch appear in the General Section. 

PICTURE TUBES 

BLACK-AND·WHITE TELEVISION TYPES 
Round Metal-Shell 

Hag-netic Focus 
16AP4-A 
16GP4-B 
19AP4-B 

Rectangular Metal-Shell 
Magn~tic Focus 

17CP4 
21AP4 
27MP4 * 

Round Glass 
Kal!netic 

10BP4-A 
10FP4-A* 
12KP4-A* 
12 LP4-A 

Focus 
16DP4-A 
16 LP4-A 
16WP4-A 

Rectangular Glass 
70 0 Deflection Angle (Diagonal) 

Magnetic Focus 
14EP4/14CP4/14BP4 
16RP4 116KP4 
16RP4-A/16KP4-A* 
16TP4 
17BP4-A 
17BP4-B* 
17QP4 
17QP4-A* 
20DP4-A/20CP4-A 
20DP4-Cl20CP4-D* 
21EP4-A 
21EP4-B* 
21ZP4-A 
21ZP4-B* 

720 Deflection Angle 
Hagnetic Focus 

21AWP4* 

(Diagonal) 

I 

* Type having aluminized screen. 

Electr~static Focus 
17GP4 
17TP4 
21MP4 

Electrostatic Focus 
7JP4 

Electrostatic Focus 
14HP4 
14QP4-A 
17HP4/17RP4 
17HP4-B/17RP4-c* 
17LP4/17VP4 
17LP4-A/17VP4-B* 
20HP4-Al20MP4 
20HP4-D* 
21FP4-A 
21FP4-c* 
21YP4 
21YP4-A* 

Electrostatic Focus 
21AVP4/21AUP4 
21AVP4-B/21AUP4-BI 

21AVP4-A/21AUP4-A* 
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~ 
CATHODE-RAY TUBE, 

STORAGE TUBE, & MONOSCOPE 
CLASSIFICATION CHART ~~) 

,PICTURE TUBES {Cont'd) 

BLACK-AND-WHITE TELEVISIDN TYPES 
, Rectangu I ar Gl ass 

90 0 Deflection Angle (Diagonal) 
Marne tic Focus 

21ACP4-A/21BSP4/21AMP4-A* 
24ADP4/24VP4-AI 

24C P4-AI 24TP4 * 

Electrostatic Focus 
8DP4 
14ATP4 • 
14RP4 
14RP4-A* 
14WP4/14ZP4 * 
17AVP4/17ATP4 
17AVP4-Al17ATP4-A' 
17BJP4* 
21ALP4 
21ALP4-B/21ALP4-A* 
21ATP4-Al21ATP4 * 
21BTP4 * 
21CBP4-A* 
21DLP4* 
24AEP4* 
24DP4-A/24YP4* 

1100 Deflection Angle (Diagonal) 
Electrostatic Focus 

17BWP4* 
17BZP4 * 
17CDP4* 
21CEP4* 

COLOR-TELEVISION TYPES 
Round Metal-Shell 

21AXP22* 
21AXP22-A* 

Round Glass 
15GP22* 
21CYP22* 

* Type having aluminized screen. 

21DAP4* 
21DFP4' 
24AHP4 * 

9--58 ELECTRON TUBE DIVISION C LASS I F I CAT I ON 
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CATHODE-RAY TUBE, 
STORAGE TUBE, & MONOSCOPE 

CLASSIFICATION CHART 

SPECIAL-PURPOSE KINESCOPES 
Approx. 

Focus- Deflec- Minimum Maximum Bulb 
ing tion Screen Size Ultor Dia. 

Inches Method Method Inches Voltsoll> 

Monitor Types 

7 

I 
M 

I 
M 

I 
6 Diameter 

I 
10000 

I 7 E M 6 Diameter' 12000 
10 E M 9-1/8 Diameter' 20000 

Projection Types 

5 

1 

E 

1 

M 14-1/4 Diamete~' 140000t 1 5 E M 4-1/4 Diametere, 27000t 
7 E M 5 x 3-3/4.' 80000t 
7 E M 5 x 3-3/4.' 80000 

View-Finder Types 

5 I E I M I 4-1/4 Diameter' I 10000 I 5 M M 4-1/4 Di ameter 8000 

Transcriber Type 

5 I E I M I 4-1/4 Diameter' I 27000 I 
STORAGE TUBES 

Name I Description 

Radechon lSi ng 1 e-Beam, Barr i er-Gr i d Type 

Computer lSi ng 1 e-Beam, Primary-Current-Modu-
1ation Type 

Di sp1 ay I Direct-View, 5-lnch, 2-Gun Type with 
E1 ect rostat i ca 11 y Defl ected Wri t i ng Beam 

Di spl ay 
1 Direct-View, 5-lnch, 2-Gun Type with 

Magnet ically Defl ected Wri t i ng Beam 

G h h I Signal-Converter Type with 
rap ec on Gun and Writing Gun 

Read i ng 

1ft! Design-center values except as noted. 

TUBE 
TYPE 

7QP4 
7TP4 

10SP4 

5AZP4 
5TP4 
7NP4 
7WP4 

5AYP4 
5FP4-A 

5WPll 

I TUBE 
TYPE 

I 6499 

I 6571 

I 6866 

I 7183 

168961 
1855 

* Type hay j ng a1 urni n i zed screen. 

"Quality-cirCle diameter of faceplate. When used with suitable reflec'-t tive optical system, the 5AlP1j. provides an S' x 6' picture. 
Absolute value. 

• Qual lty-circle diameter of faceplate. When used with suitable reflec-
tive optical system. the 5TPIj. provides a 24 n X 18" picture • 

• Qual it? rectangle of faceplate. When used with suitable reflective 
optica system, the 7NPil. provides a 20' x 15' picture at a projection-
throw distance of 60'. 

• like footnote. except projection-throw distance is 80'. 
E = Electrostatic. 
M = Mo;:tgnetic. 
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CATHODE-RAY TUBE, 
STORAGE TUBE, & MONOSCOPE 

CLASSIFICATION CHART ~ 

FL YIN~.SPOT CATHODE.RAY TUBES 

Approx. Focus- Deflec- Maximum Bulb ing tion PhosphorD Ultor TUBE 
Dia. Method Method Vo lts" TYPE ,~, 

Inches 

Black-and-White Television Types 
5 I E I M I P15 I 27000 I 5WP15 
5 E M P16 27000 5ZP16 

Color-Television Type 
5 I E I M I P24 I 27000 I 5AUP24 " 

MONOSCOP'ES 
Approx. Focus- Deflec-Bulb ing tion Feature Dia. Method Method Inches 

5 I E I M I Reso 1 ut ion Cha-rt I 

Cl See sheet FEATURES OF FLUORESCENT SCREENS. 

ID Design-center values. 
E = Electrostatic. 
M "" Magnet ie. 

Maximum 
Ultor TUBE 
Volts" TYPE 

1500 I 2F21 
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CATHODE-RAY TUBE, 
STORAGE TUBE, & MONOSCOPE 

CLASSIFICATION CHART 

OSCILLOGRAPH TUBES 

Approx. Max. Approx. Max. Phos- Bulb Ultor TUBE Phos- Bulb Ultor phoro Dia. Volts" TYPE phoro Dia. Volts" Inches Inches 

Electrostatic-Deflection & Focus Types 
Pl 1 1500 lEPl P7 5 2500 
Pl 2 600 902-A Pll 1 1500 
Pl 2 1000 2AP1-A Pll 2 2500 
Pl 2 2500 2BPl Pll 3 2500 
Pl 3 1500 3AP1-A Pll 3 2500 
Pl 3 2000 3BP1-A Pll 5 2500 
Pl 

TUBE 
TYPE 

5UP7 
lEPll 
2BPll 
3KPll 
3WPll 
5UPll 

3 2500 3KPl 
Pl 3 2500 3RPl Post-Deflection Accelerator Types 

Pl 3 2500 3RP1-A" Pl 3 4000· 3JPl 
Pl 3 2500 3WPl Pl 5 6.000· 5ABPl 
Pl 5 2000 5BP1-A Pl 5 6000· 5ADPl 
Pl 5 2500 5UPl Pl 5 4000· 5CP1-A 
Pl 7 4000 7VPl P4 5 6000· 5ABP4 
P2 1 1500 lEP2 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 Pll 5 6000· 5ABPll 
P5 3 1500 90B-A Pll 5 4000· 5CPll-A 
P7 3 2500 3KP7 P12 5 4000· 5CP12 

Magnetic-Deflection Types 
Magnetic-Focus Types Electrostatic-Focus Types 

P7 5 8000 5FP7-A Pl 
P7 7 8000 7BP7-A P7 
P7 7 8000 7MP7 P7 
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 7MP14 
P15 5 8000 5FP15-A 

., Des j gn-cente r values. 
o See sheet FEATURES OF FLUORESCENT SCREENS • 

.... Sim lar to Type 3RPl except for flat faceplate. 
• Max mum post-ul tor vol ts. 

7 8000 7CPl 
5 10000 5AHP7 
5 10000 5AHP7-A· 

,Sim lar to Type 5FP14 except for high-resolution capability. 
Sim lar to Type 5AHP7 ex.cept for aluminized screen. 
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Picture-Tube Replacement Guide 

Bold-Face Type Indicates an Aluminized Tube 

,.t Type to be Replace by Type to be Replace by 
I:.J Replaced RCA Type'" Replaced RCA Type'" 

5TPII 5TPII 14QP4 IIIQPIIA 
7JP4 7JP4 IIIQPIIA 
8DP4 8DP4 14RP4 

10BP4 IIIRPIIA _IIIWPIl 
10BP4A 

10BP4A IIISPIl 

10BP4C IIIUPIl -14EP4 
IOBPIlD -IOFPIIA IIIWPIl 
10CP4 IIIWPIl/ 
10EP4 _10BP4A IIIZP-ll IIIWPIl 
IOFPII IIIZPII 

IOFPIIA IIIZPII/ IOFPIIA IIIWPIl 
12JP4 _12KPIIA 16AP4 16AP4A 12KPII 16AP4A 
12KPII/ 12KPIIA 16CP4 -16LP4A 12ZPII 

16DP4 12KPIIA 16DP4A 
12LP4 

16DP4A 

12LP4A 12LP4A 16GP4 
12LPIIC 16GP4A 16GP4B 
12LPIIC 16GP4B 

16GP4C 
12QP4 -12KPIIA 
12QP4A 16KP4 16RPIIA 
12TP4 _12LP4A 16KPIIA 

12ZPII 16LP4 16LP4A _12KPIIA 16 LP4A 12ZPIIA 
IIIATPIl IIIATPIl 16QP4 -16RPIIA 

IIIBAPIl IIIBAPIl 16RP4 
16RP41 

,~ 14BP4 16KP4 16RPIIA 14BP4A 14EP4 16RPIIA 
14CP4 16RPIIA/ 
IIICPIIA 16KPIIA 
14DP4 _14EP4 16SP4 -16WP4A 
14EP4 16SP4A 
14EP41 16TP4 16TP4 

14CP4 14EP4 16UP4 -16RPIIA 14EP41 
14CP41 16VP4 
14BP4 16WP4 _16WP4A 

14HP4 14HP4 16WP41 
16YP4 

14NP4 _IIIWPIl 
IIINPIIA 16WP4A 16WP4A 

~ 
.. 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 
GUIDE I 

Electron Tube Division Harrison, N. J. 1-62 
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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 Type" 

V 
16WP~B 16WP4A I7CSP~ 17CSP~ 

16XP4 .16RP~A 17CWP~ 17DSP~ 

16YP4 .16WP4A 17CYP~ 17CYP~ 

16ZP4 .16LP4A 17DAP~ 17DAP~ 

17AP4 .17BP~B 17DKP~ 17DKP~ /\ 
17ATP4 17DLP~ 17DSP~ ",-j 
17ATP41 17DQPII 17DQP~ 

17AVP4 
17DSP~ 17DSP~ 17ATP~A 

17ATP~A/ 17DTP~ 17DKP~ 
17AVP~A .17BJP~ 17DWP~ 17DWP~ 17AVP4 /, 

17AVP41 17DXP~ 17DXP~ 
17ATP4 17DZPII '~ 

17AVP~A 17GP4 17GP4 
17AVPIIA! 17HP4 

17ATPIIA 17HP41 
17BJPII 17BJPII 17RP4 
17BP4 .17BPIIB 17HP4A 17HP~B 

17BP4A 
17HPIIB 
17HPIIB/ 

17BP~B 17BP~B 17RPIIC 
17BP4C 

17JP4 17BPIIB 
17BRPII .17BZPII 

17LP4 
17BUPII .17BJPII 17LP41 
17BVP~ .17CSPII 17VP4 I7LPIJ.A 
17BWP~ 17CSPIJ. 17LPIJ.A 

17BZPIJ. 
I7LPIJ.A/ 

17VPIIB 
17BZPIJ./ 

17QP4 I7CAPIJ./ 17QPIJ.A ,,-, 
17CKPIJ. 17QPIJ.A 

"j 17BZPII/ 17BZPIJ. 17RP4 17HPIJ.B 
I7CAPIJ./ 17RPIJ.C 
17CKPIJ./ 17TP4 17TP4 
17BRPIJ. 

17UP4 17QPIJ.A 17CAPIJ. 
17CBP4 .17BJPIJ. 17VP4 ~ 

17CDPIJ. 17CDPIJ. 
17VP41 17LPIJ.A 

17LP4 "--<-_/' 

17CFPIJ. 17CFPIJ. 17VPIJ.B 
17CKPIJ. 17BZPIJ. 17YP4 17QPIJ.A 
17CLPIJ. .17BJPIJ. 19AFPII 19AFPIJ. 
17CP4 17CP4 19AJPIJ. 19AJPII 
17CP4A 19ANP~ 19ANPIJ. r'· 

.. 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. 



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 Type" 

19AP4 2IACP~A/ 
19AP4A 2IAMP~A 
19AP4B 19AP4B 2IACP~A/ 
19AP~C 21BSPII 2IAMP~A 
19AP4D 2IACP~A/ 

," 19AVP~ 19AVP~ 2IBSP~1 

19AXP~ 
2IAMP~A 

19AYP~ 
19AYP~ 21AFP4 .2IYP~A 

19BDP~ 19BDP~ 21ALP4 

19BFP~ 19BFP~ 
2IALP~A 
2IALP~B .2ICBP~A 

19BTP~ 19BTPII 2IALP~BI 

19XP~ 19XPII 2IALP~A 

19YPII 19YP~ 21AMP4 2IAMP~A 

20CP4 
2IAMP~A 

20CP4A 21ANP4 .2ICBP~A 
20CP~B .20DPIIC 

2IANP~A 

20CP4C 21AP4 21AP4 
20CPIID 21AQP4 .2IAMP~A 20DP4 2IAQP~A 
20DP4A 21ASP4 .2IXP~A 
20DP4AI 20DP~C 

2IATP~ 20CP4A 

20DP~B .20DP~C 
2IATP~A 
2JATP~A/ .2ICBP~A 

20DP~C 2IATP~ 
20DP~CI 20DP~C 21ATP4B 
20CP~D 21AUP4 

20HP4 .20HP~D 2IAUP~A 

20HP4A 2IAUP~B 

20HP4AI 2IAUP~BI 

20LP4 20HPIID 2IAUP~A 

20HP4AI 21AVP4 

20MP4 21AVP41 

20HP4B 
21AUP4 2IAVP~B 

.20HP~D 2IAVP~A 
2OHP~C 2IAVP~B 
20HP~D 2IAVP~BI 
20LP4 20HP~D 2IAVP~A 
20MP4 2IAVP~BI 

21ACP4 2IAUP~BI 

21ACP41 2IAMP~A 
2IAYP~A/ 

21AMP4 2IAUP~A 

2IACP~A 2IAWP~ 2IAWP~ 

.. 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 

GUIDE 2 
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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 Type" 

~ 
21AYP4 2:XPIIA 21 ESPIl 21FAPil 
21BAPil 21CBPIIA 

21FAPil 
21BNPII 21FDPil 21FDPil 
21 BSPIl 21AMPIIA 21FLPil 21CBPIIA 
21BTPil -2ICBPIIA 21FP4 -21 FPIIC f' 
21CBPil 21FP4A " ,--/ 
21CBPIIA 21 FPIIC 21 FPIIC 
2ICBPIIA/ 

2ICBPIl/ 
21CBPIIA 21MP4 21MP4 

21CMPII 21WP4 21WPIIA 21CBPIIB 21WPIIA 
21CEPil 21XP4 

/, 
21DFPlI 21XPIIA 21CEPIIA 21XPIIA ~ 

21CMPil _2ICBPIIA 21YP4 21YPIIA 
21CQPlI 21CQPII 21YPIIA 

21CUPil 21AMPIIA 21ZP4 -2IZPIIB 
21CVPII _2ICBPIIA 21ZP4A 21ZPIIB 
21CWPil 21ZPlIB 
21CXPil 21DSPil 23AFPlI 23AFPlI 
21CZPlI _2IDEPIIA 23AHPII 23AHPil 
21DAPil 23ALPII 23ALPII 
21DEPil 23ANPil 23BKPil 
21DEPIIA 21DEPIIA 23ASPil 23ASPil 2IDEPIlA/ 

23AVPlI 23AVPlI 2IDEPIl/ 
21CZPlI 23AWPil _23BJPII 

21DFPlI 21DFPlI 23BDPII 23BDPII 
21DHPII 21DHPII 23BJPII 23BJPII 

~ '"'-
21DLPII 21DLPII 23BKPII 23BKPII 
21DMPII 21FAPII 23BLPII 

~-

23BLPII 
21DNPII _2 I CBPIIA 23BTPII 23BTPII 
21DQPII 21DLPII 23CBPil 23CBPII 
21DSPII 21DSPII 23CPlI 23CPII 
21EAPII _2IFDPII 23CTPil 23CTPII /' 

21EMPII 21EQPII 23EPII 23EPII 
21EP4 -21 EPIIB 23FPII 23FPlI 
21EP4A 21EPIIB 23GPII 23CPII 
21 EPIIB 23HPII 
21EQPlI 21EQPII 23MPII 23MPII 

... 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 Indtcates an Aluminized Tube 

Type to be Replace by Type to be Replace by 
Repl aced RCA TypeA Replaced RCA TypeA 

23UPII 23UPII 24DP4 

23WPII 23MPII 211DPIIA _2I1AEPII 
23XPII 

2I1DPIIA/ 
23YPII 211YPII 

23YPII 
24QP4 -2I1CPIIA 

211ADPII 
2I1ADPII/ 211TPII 

2I1VPIIA/ 2L1CPIIA 24VP4 211CPLIA 
2I1CPIIA/ 211VPIIA 
211TPII 24XP4 _2I1CPIIA 

211AEPII 211AEPII 211YPLI _2I1AEPII 
211AHPII 211AHPII 211ZPII 211AEPII 
211ALPII 211AHPII 27EPII -27RPII 
211ANPII _2I1AEPII 27GP4 

211ATPII 211ATPII 27MPII 27MPII 

211AUPII 211AUPII 27NP4 27RPII 
211BAPII 211BAPII 

27RPII 
27VPII _27XPII 

24CP4 
211CPIIA 

211CPIIA 27XPII 27XPII 

... 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. 

REPLACEMENT 
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FEATURES OF FLUORESCENT SCREENS 

The fluorescent screens of the cathode-ray tubes covered in 
this Section are identified according to phosphor number, 
e. g., PI, P2, P4, PS, P7, etc. 
Phosphor PI 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 exci tation by the electron beam, this phosphor 
produces a purplish-blue fluorescence. After excitation, the 
screen exhibi ts a yellowish-green phosphorescence which persists 
for several minutes. Types having this phosphor are particularly 
useful where ei th~r extremely low- speed recurrent phenomena or 
medium-speed non-recurrent phenomena are to be observed. 

Phosphor PII produces a brilliant actinic spot of blue fluo
rescence and medium-short persistence to permi tits use in all 
photographic applications except those in which film moves 
at high speed. PII screens, because of their unusually high 
brightness characteristic, may also be used for visual 
observation of phenomena. 

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

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

11-58 ELECTRON TUBE DIVISION 
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FEATURES OF FLUORESCENT SCREENS 

Phosphor PIS 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 as well as near- ul troviol et fluorescence 
and phosphorescence with very short persistence. This phosphor 
has a stable, exponential decay characteristic and is 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 sufficienr range to provide useable energy 
over the visible spectrum required for generating color signals 
from color transparencies. 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR PI 
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PERSISTENCE CHARACTERISTIC 
OF PHOSP HOR P t 

CURVE IS ESSENTIALLY INDEPENDENT 
OF TUBE OPERATING VALUES 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P2 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P4 
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PERSISTENCE CHARACTERISTIC 

OF PHOSPHOR P4 
SULFIDE TYPE 

FOR KINESCOPES 

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

FOR OSCILLOGRAPH TUBES 

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

TUBE DIVISION 
RADIO CORPORATION OF AMERICA., HARRISON, NEW JERSEY 

PERS I ST. P4 
SULFIDE 
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SPECTRAL-EN ERGY EMISSION CHARAC1'ERISTIC 

OF PHOSPHOR N.24 
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COLOR TEMPERATURE, &300 0 K 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPOR N2 4 

SILICATE-SULFIDE TYPE ' ...... ..J 

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

NOV. 1. 1950 
TUE DlPAItTMINT 

tADIO cotPOIAflON 0' AME'ICA. HAlalSON. HIW JElSEy 

PERSIST. P4 
SI L.-SUL. 



SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P4 

SII ... ICATE TYPE 

COLOR TEMPERATURE: 5500 0 K 
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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 mill iseconds after excitation is removed. 

NOV. 1, 1955 
TUBE DIVISION 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR N2 5 
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PERSISTENCE CHARACTERISTIC 
. OF PHOSPHOR N2 5 

100 

80 

60 \. 

::::i !\ 
::J 
::::i 40 )( 
« 

1\ ::::i 
IL 
0 
~ 1\ z 
111 20 

1\ V 
II: 
111 
Q. 1\ I 
IS> 

i\ IS> 
111 10 Z 
~ 1,\ 
J: 6 
~ 
II: \. ID 6 
111 
> 
i= « 4 oJ "-III 
II: 

\. 

2 
1\ 

1\ 
\ 
~ 

o 10 20 30 40 
TIME AFTER EXCITATION IS REMOVED-MICROSECONDS 

MAY 3,1949 TUIE DEPARTMENT 112CM-72M 
IIIDIO COIPOIATION 01' AMElitA. HAIIIION. NEW ..,. 



~:- . 

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

Subdlvis10ns are 2 .... 6.8· ~ 

FINAL HIGH-VOLTAGE-
ELECTRODE VOLTS: 4000-9000 

SCREEN MICROAMP; 150 
SCANNING AREA (CM): 7 X.7 
SCANNING PERIOD (SEC): VEIO 
NUMBER OF LINES: 260 APPROX. 
EXCITATION: SINGLE PULSE OF" 

0.24-MILLISECOND DURATION 
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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7 

F"N~L' ~'G'H~v6L~AdE~ELE~~R6D~ ~o~Ti: ~o~o~~odo 
'SCANNING AREA (CM): 7 X 7 
NUMBER OF LINES: 260 APPROX. 
EXCITATION: PULSE OF 1;60 - SECOND DURATION 

SUPPLIED TO GRID NQI OF CATHODE-
RAY TUBE AT I-SECOND INTERVALS 
FOR EACH OF THE LOCI UNDER 
THE INDICATED CONDITIONS. 

BRIGHTNESS: MEASURED JUST BEFORE EACH 
EXCITATION I PULSE. 
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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7 

SCANNING AREA (CM)' 7 x 7 
NUMBER Of LINES: 2bO APPROX. 
EXCITATION: PULSE Of VbO-SECOND DURATION SUPPLIED 

TO GRID NOI Of CATHODE - RAY TUBE AT 
I-SECOND INTf;RVALS fOR EACH Of THE 
LOCI UNDER THE INDICATED CONDITIONS. 

BRIGHTNESS: MEASURED JUST BEfORE EACH EXCITATION 
PULSE. 
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PERSISTENCE CHARACTERISTICS 
OF PHOSPHOR P7 

EXCITATION LEVEL 
I ~~A (SATURATION) 

'* U SCANNING AREA (CM): 7x7 
IL SCANNING PERIOD (SEC): Y60 

r;ll NUMBER OF LlNE$: 260 APPROX. 

FINAL -
CURVE 

HIGH-VOLTAGE - SCREEN 
ELECTRODE MICROAMP 

ill VOLTS 

I 4000 150 
4000 75 

~ * 2 2500 75 

** 2500 37 
3 1500 37 

.CURVE FOR THESE CONDITIONS 
WOULD BE MIDWAY BETWEEN 
CURVES 1&2 

."CURVE FOR THESE CONDITIONS 

~\ 
WOULD BE MIDWAY BETWEEN 
CURVES 2&3 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 

OF PHOSPHOR N!! II 
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PERSISTENCE CHARACTERISTICS 
OF PHOSPHOR N.211 

I I I I I I I I II 

n ma •. =O.S TO 2 

WHERE n=SLOPE 

CURVE A: 2,.A/CM2, !t60 SEC. PULSE 
B: 20P.A/CM&. SINGLE-LINE SCAN 
C: SOp.A/CM2.SINGLE-LINE SCAN 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR PI2 
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PERSISTENCE CHARACTERISTIC 
Of PHOSPHOR PI2 

I- CURVE IS ESSENTIALLY INDEPENDENT 
1-0, TUBE OPERATING VALUES 
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SPECTRAL - ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P 14 
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PERSISTENCE CHARACTERISTIC 
Of PHOSPHOR PI4 

Subdivisions are 2 ••• 6,8 

ANODE VOLTS: 4000-6000 

SCREEN MICROAMP: 150 
SCANNING AREA (CM): 7 ~ 7 
SCANNING PERIOD (SEC): 1t60 
NUMBER OF LINES: 260 APPROX. 
EXCITATION: 2-SECOND DURATION 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR PI!) 

COMPONENT 
COLOR I.C.I. COORDINATES 

X y 

VISIBLE GREEN 0.246 0.439 

ULTRAVIOLET 

100 

80 

>-

" a: 
lLJ 
Z 
w 60 
t-
Z 
« 
0 
« 
a: 
w 40 > 
t-« 
...J 
W 
a: 

20 

0 
3000 4000 5000 6000 7000 

WAVELENGTH-ANGSTROMS 

ELEaRON TUBE DIVISION 92CM-6915RI 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



r-I-
I-r-
r-I-
I-r-
I-r-
r-I-

PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR PIS 

EACH ESSENTIALLY INDEPENDENT OF COMPONENTS 
TUBE OPERATING VALUES. 

VISIBLE SHOWN BY CURVE. 
ULTRAVIOLET DECAYS TO APPROXIMATELY 10'fo OF 

MAXIMUM IN NOT MORE THAN O.o!> 
MICRO!>ECOND. 
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SPECTRAL -ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR PIE) 

COMPONENT 

VISIBLE 

COLOR I.C.~. COORDIN¢TES 

VIOLET 0.175 0.003 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR Pic 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P20 

I.C.I. COORDINATES 
COLOR 

X Y 

YELLOW-GREEN 0.422 0.558 
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PERSISTENCE CHARACTERISTICS 
OF PHOSPHOR P20 

I I III I I I I IIIII 
n",,,,.:= 0.5 TO 2 
WHERE n = SLOPE 

CURVE A: 2 ,.A/CM2, V&Q-SECOND PULSE. 

f--- B: 20 ,.A/CM2, SINGLE-LINE SCAN. 
C: 50 ,.A/CM~SINGLE LINE SCAN. 100 r-r 
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Group Phosphor P22 

SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
SIMULTANEOUS EXCITATION 0 F BLUE PHOSPHOR,GREEN 

PHOSPHOR,AND RED PHOSP HOR TO PRODUCE 8500" K 
+27M.P.c.o. WHITF rX=D.287, Y=O.3II1). 

COMPONENT COLOR C IE COORDINATES 
GENERAL JEDEC DESIGNA TION-DESCRIPTION X Y 

BLUE PURPLISH-BL UE 0.1411 0.052 
GREEN YELLOWISH-G REEN 0.218 0.712 

RED REDDISH-ORA NGE Ob74 0.3211 

-JEDEC COLOR CLASSIFICATION CORRESPONDING TO 
CIE COORDINATE VALUES. 

100 

80 

>-

" II: 
W 
Z 
w 1>0 

I-
Z « 
a « 
II: 
w 
::: 40 

~ 
.J 
W 
II: 

20 

3500 4500 5500 6500 
WAVELENGTH- ANGSTROMS 

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

7500 

92CM-7969R4 

GROUP PHOS
PHOR P22 

10-60 



Group Phosphor P22 

PERSISTENCE CHARACTERISTIC 

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

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



SPECTRAL -ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P24 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P24 

t-- CURVE IS ESSENTIALLY INDEPENDENT 
f- OF TUBE OPERATING VALUES. 
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Picture-Tube 
Dimensional Outlines 

1 The Dimensional Outlines on the following pages provide 
v, the basic dimensions of RCA Picture Tubes. These Dimensional 

Outl ines are classified by Bulb Designations in accordance 
with the designation system establ ished by the American 
Standards Associat ion. Tube neck length, tube overall length, 
base designation, and the configuration of the external 
conductive coating (when used) are not shown on these Di
mensional Outl ines. These items are covered on the data sheets 
for specific picture-tube types. 

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

Type of External Conductive Coating 
Re~ular 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 reg i on of the u Itor contact. 
Hodified Band. A coating configuration similar to a 
Re~ular Band except for special contouring of the upper 
and/or lower edges. 
Special. A coating configuration not defined in the 
industry specification for the tube type. 

Contact Area for Grounding 
Near Reference Line. Refers to the posit ion of the contact 
area usually employed for grounding a Re~ular or Hodified 
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 I ine are provided in the industry 
specification for the tube type . 

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

DUTl [.NES [ 
3'-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

8~ 
8 

MIN. 

'=1--1 I I 

~ SCREE~ WIDTH -

112" MIN. 

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



Bulb J109-1/2 Ale 
BULB JI09-1/2 Ale 

~
OVERALL 

LENGTH* 

9 I NECK 
932 ± 8 --"·I~·----;LENGTH' 

n' " 
'll 1. 
+ I +--+--+ - - 50· 

-8 \ I 
/f u~ 

CAVITY CAP 
: JEDEC No. JI-21 

I 22.+ 1 j.- 8- 4 

ALL DIMENSIONS IN INCHES 

* See data for specific tube type . 

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

CRT 
OUTL I NES 2 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

~ .. #' ~~ i:~ <:J.,,~. 

#'~ ~ 
SCREEN 
HEIGHT 

91 
MIN. 

JJ 
========~ .1 

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



Bulb J112 AlB 

BULB JI12 AlB 

I 
I 

'21 + 1 ~ 4 - 4 

ALL DIMENSIONS IN INCHES 

* See data for specific tube type . 

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

OUTLINES 3 
6-63 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

"~ --

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



Bulb J125 C2 

BULB JI25 C2 

ALL DIMENSIONS IN INCHES 

• 'See data for specific tube type . 

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

92CL-12037 

CRT 
OUTL I NES 3A 

6-63 



Dimensional Outline 

SCREEN 
HEIGHT 

lOt 
MIN. 

'I I~ 
~ SCRE~N WIDTH~ 

132 MIN. 

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



Bulb J129 AlB 

BULB J 129 AlB 

I CAVITY CAP 
I JEDEC No. JI-21 

L3~+.!. 
8 - B 

92CL-II517 

ALL DIMENSIONS IN INCHES 

* See data for specific tube type . 

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

OUTL I NES 4 
3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

III! 

Jll ~ ""'~ •• " ----.1.1 
144 MIN. 

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



Bulb J132-1/2 AlB 

BULB JI32-1/2 A/B 

LI~+ I 16 -If 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type. 

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

CRT 
OUTLINES 5 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

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



Bulb J132-1/2 C/O 

BULB JI32-1/2 C/O 

+1. -e 
CAVITY CAP 

: JEDEC No. JI-21 

L~.@. + ..L 
v 16 - 4 

92CL-1I514 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type . 

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

OUTL I NES 6 
3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

"i 
MIN. 

~,,~~~dl 
14 is MIN. 

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

\ .•. ::--..-



Bulb J133 BID 

BULB JI33 BID 

~ 
OVERALL 
LENGTH* 

II!!.±'L~NECK 
16 8, I LENGTH* 

rv~, : 
12fz ~" 

u~sr~ 

ALL DIMENSIONS IN INCHES 

* See data for specific tube type . 

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

CRT 
OUTLINES 7 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

IO~ 
4 

MIN. 

I~ ~I~ 
~ SCRE~N WIDTH----I 

14"MIN. 

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

.. --"" 

"-.. .. 



,;,. 

Bulb J133 C/E 

BULB JI33 CIE 

r 
12~ 

+1. 
-8 

U 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type. 

• RADIO CORPORATION OF AMERICA U1 Electron Tube Division Harrison, N. J. 

CRT 
OUTLI NES 8 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILI ZING 

~~" ~r.O 

,<-'<-~~~\~' 

SCREEN 
HEIGHT 

IIi 
MIN. 

JJ =====:::;::::;::::;.-
SCREEN WIDTH ___ ~.I 

14~ MIN. 

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



Bulb J133 F /G 

BULB JI33 FIG 

CAVITY CAP 
JEDEC No. JI-21 

92CL-1I557 

ALL DIMENSIONS IN INCHES 

* See data for specific tube type . 

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

CRT 
OUTL I NES 9 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 
12 MIN. 

{ U 
~ SCREE~ WIDTH ___ ~.I 

15e MIN. 

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



Bulb J149 A 

BULB JI1I9 A 

92CL-1I510 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type . 

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

OUTLINES 10 
3-62 



Dimensional Outline 

FOR PICTURE TUBES UTiliZING 

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



Bulb J149 B 

BULB Jlqg B 

92CL-1I604 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type . 

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

OUTLINES II 
3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

12~ 
MIN. 

'I ILl 
!.=== SCREE~ WIDTH~ 

15 4 MIN. 

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



Bulb J149 C 

BULB JI~9 C AND PROTECTIVE PANEL 

ALL DIMENSIONS IN INCHES 

* See data for specific tube type . 

• Electron Tube Division Harrison, N. I. 
RADIO CORPORATION OF AMERICA CRT 

OUTLINES 12 
3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

12~ 
4 

MIN. 

~----18~ ± ij -----~ 

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



Bulb J161 C/O 

BULB JI61 C/D 

ALL DIMENSIONS IN INCHES 

* See data for specific tube type. 

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

CRT 
DUTLI NES 13 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

13-f 
MIN. 

: I~ 
~ SCRE~N WIDTH =::::I 

178 MIN. 

~-----IB& ± t --------I 

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



BULB JI65 Z 

Bulb J165 Z 

CAVITY CAP 
JEDEC No. JI-21 

" 

ALL DIMENSIONS IN INCHES 

'See data for specific'tube type. 

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

OUTLINES 14 
3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

13t 
MIN. 

L:== ~"',' .,,," ~~ 
198 MIN. 

1«------ 20t ± if -----0-1 

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

--./ 



Bulb J170 Ale 

BULB JI70 AIC 

r
·------------- ~~~~~~~------------~ 

1+ .• --- 15 ~~ ± i 

.l+-+-+-f' 
+.1 \ -8 

jJ ~ 

All DIMENSIONS IN INCHES 

* See data for specific tube type . 

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

OUTLINES 15 
3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

-" 
~""'""'~ 19~MIN. -----+I 

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



Bulb J170 BID 

BULB J 170 BID 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type . 

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

OUTLINES 16 
3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

15ts 
MIN. 

" 'J 
~,~,~,,,~~ 

19j6 MIN. 

1------- 20t ± i -------1 

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



Bulb J171 B/F 

BULB JI71 BIF 

OVERALL 1------- LENGTH* ------""1 

r 
17+3~NECK 

1---- "" -,. " I ,,,,,,' 

lsi 
+.1+-1-+ 

U 

ALL DIMENSIONS IN INCHES 

'See data for specific tube type. 

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

CRT 
OUTL I NES 17 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

15;'s 
MIN. 

~~:~::~,,----~J j 
1------20l ± l _____ ~ 

4 , 8 

Eleclron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 

/' 

',,---



Bulb J171 DIE 

BULB JI71 DIE 

+1 
-8 

1\ 

1+ 3 -T NECK 

", - ;< " I '''~. 

/~ 
,¥-~\)r:.~ 

~" r:.~ ,-¥-G '0'" ,,'0 
~~"ri,Q r:./ 

~~~ ~,~ ¥-o· 

I 
I 

'\~~ rc.v 
Q~ ~~Q 92CL-11599 

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

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

OUTLINES 18 
3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

,1 
SCREEN 
HEIGHT 

15~ 
MIN. 

~"\' w,,,d~l 
19j6 MIN. 

20.!.± ! -----~ 
4 , 8 

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



Bulb J171 G/K 

BULB Jill G/K 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type . 

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

CRT 
OUTLINES 19 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

151~ 
MIN. 

~""~ w",,~~_l 
19j6 MIN. 

1------- 20~ ± ~ ------~ 

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

.-" 
~-./ 

~ .. 



Bulb J171 HI J 

BULB JI71 HjJ 

16~ 

NECK 
LENGTH'" 

92CL-IIQ72 

ALL DIMENSIONS IN INCHES 

'See data for specific tube type. 

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

CRT 
OUTLINES 20 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

-'n 
SCREEN 
HEIGHT 

15t 
MIN. 

-SCREEN W--IDTH =--Ll 
1<----- 19~MIN. -------I~ 

~I.----- 21&± ~ --------1 

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



Bulb J187 A 

BULB JI87 A AND PROTECTIVE PANEL 

NECK 
LENGTH* 

ALL DIMENSIONS IN INCHES 

• See data for spec i fic tube type . 

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

CRT 
OUTLINES 21 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

I+-____ SCREEN WIDTH ____ -.j.! 
19~ MIN. 

SCREEN 
HEIGHT 

15~ 
MIN. 

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



Bulb J187 B 

BULB JIB7 B 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type. 

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

CRT 
OUTL I NES 22 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

151 
8 

MIN. 

I''=="",~ .,,~I~ 
I--- 194" MIN. ------..J 

RADIO CORPORATION OF AMER ICA 
Electron Tube Division Harrison, N. J. 



Bulb J187 elF 
BULB JIB7 elF 

2 
+1 

D 

OVERALL .1 
LENGTH" 

1 + 3 NECK 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type . 

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

oun I NES 23 
3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

15* 
MIN. 

_~IU 
~ SCREEN WIDTH~ 

Ig~ MIN. 

r------ 21fs ± t -----~ 

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



Bulb J187 D /G 

BULB JI87 DIG AND PROTECTIVE PANEL 

n 
17~ 

NECK 
LENGTH* 

92CL-1I591 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type . 

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

CRT 
OUTL I NES 24 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

16~ 
MIN. 

II 
.1 

1------- 22~ ± ~ ------~ 

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



,,-

Bulb J192 AlB 

BULB J 192 AlB 

1------ °LVE~~\~* ----~ 

13~+.!1 NECK '-"" I "'~. 
I 
I 

CAVITY CAP 
I JEDEC No. JI-21 

I 

L S.!.:t.!. 
4 4 

92CL-IIS83 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type . 

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

CRT 
OUTL I NES 25 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

16t 
MIN. 

Ai I'--==SC=R=E~=N==W=ID=TH:::=:;:::::~ .1 l--= 2116 MIN. 

100------ 22~. ± t ------01 

Electron Tube Division Harrison, N. J. • RADIO CORPORATtON OF AMERICA 



Bulb J192 C/O 

BULB JI92 C/D 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type . 

• RADIO CORPORATION OF AMERICA 
Eleclron Tube Division Harrison, N. J. 

CRT 
OUlLl NES 26 

3-62 



Dim4!nsional Outline 

FOR PICTURE TUBES UTILlZ'ING 

SCREEN 
HEIGHT 

lsi 
MIN. ',_/ 

10------ 25i2 ~ i ------~ 

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



Bulb J214-1/2 A 

BULB J2ilI-i/2 A 

~ 
OVERALL -----+1 
LENGTH* 

9 + 3, NECK 

"1i - ii " I "'''~ 

IT ' :,~,. 
20 12 

I 

L61. + 1. 
2 - 4 

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

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

CRT 
OUTL I NES 27 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

\l 
SCREEN 
HEIGHT 

IO~ 
MIN. 

ILl 
[':5"", '''''~ 

148 MIN. 

,- 16.- 8 1------ 15 ~ + l _____ ~ 

~~~~~~~~~~~~~~~~ ULTOR 
LIP-TERMINAL 

METAL 
SHELL 

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



-; 

Bulb MJ135 A 

BULB MJI35 A 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type . 

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

CRT 
oun I NES 28 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

SCREEN 
HEIGHT 

13~ 
MIN. 

L1 
I ~SCRE~N WI DTH'--___ +l.j ~18iiMIN. 

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

,---'" 
i~ 

'-~_/ 



Bulb MJ166 A 

BULB MJI66 A 

~----- ~~~~~~L,. -------1 k- NECK 
I LENGTH* 

I 

92CL -11590 

ALL DIMENSIONS IN INCHES 

• See data for specific tube type. 

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

CRT 
OUTLINES 29 

3-62 



Dimensional Outline 

FOR PICTURE TUBES UTILIZING 

1-------- 25* ± ~ ------~ 

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

SCREEN 
HEIGHT 

18i 
MIN. 

ULTOR 
LIP - TERMINAL 



Bulb MJ214 A 

BULB MJ2111 A 

/--

ALL DIMENSIONS IN INCHES 

• See data for specific tube type. 

RADIO CORPORATION OF AMERICA 
CRT 

Electron Tube Division Harrison, N. J. 
Dun I NES 30 

3-62 





9-58 

REFERENCE -LINE GAUGE 
JETEC N2G-IIO 

b°t..5° 
TAPER WITHIN 

INDICATED AREA 

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

92CS-7391RI 

ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

CE-7391Rl 



REFERENCE-LINE GAUGE 
JETEC N2G-IIf> 

r-----------------------~----~~----------------~'~ 

9-58 

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

g2CS-78g6RI 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERlCA, HARRISON, NEW JERSEV 

CE-7896Rl 



9-58' 

REFERENCE-LINE GAUGE 
JETEC N2.G-12E1 

:E1E7tl~IL~~~~:~~~1E~lffR1~~ ~~ 
C-C' WHEN GAUGE IS RESTING ON fUNNEL. 

"y. VALUES MUST BE HELD TO ±.002: 

92CS-914!'>RI 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-9145Rl 





X-Radiation Precautions 

For Cathode-Ray Tubes 

WARNING 
All types of cathode-ray tubes may be operated at vol tages 

(where ratings permit) up to 16 kilovolts without personal 
injury on prolonged exposure at close range. 

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

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

X-RADIATION 
PRECAUT IONS 

3-62 



Definitions 
Of Cathode-Roy-Tube Terms 

Ultor. The "ultor" in a cathode-ray tube is the element to 
wh i ch is app lied the highest dc voltage for acce I erat i ng the 
electrons in the beam prior to its deflection. 

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

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



~ 
IEPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. • • • • • • •• 6.3 ••••• ac or dc volts 
'r Current.,....... 0.6 ± 10% amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes 6.5 /-L/-Lf 
Deflecting electrode DJI to 
, deflecting electrode DJ2 1.7 i-Ll-'f 
Deflecting electrode DJ3 to 

deflecting electrode DJ4 0.6 i-Ll-'f 
DJI to all other electrodes 5 i-Ll-'f 
DJ2 to all other el ectrodes 5 i-Ll-'f 
DJ3 to all other el ectrodes 3.8 i-Ll-'f 
DJ4 to all other el ectrodes 3.8 i-Ll-'f 

Facep 1 ate, Fl at • • • • • • • • Cl ear Gl ass 
Phosphor (For Curves, see front of this SectionJ. • •• Pl 

Fluorescence. • • .• Green 
Phospho rescence • • • • • Green 

Pers i stence • • • • • • • Med i um 
Focusing Method. • • Electrostatic 
Deflection Method. • • Electrostatic 
Maximum Overall Length. 4-1116" 
Maximum Diameter. • • 1-114" ± 1116" 
Minimum Useful Screen Diameter. 1-1116" 
Mounting Position. • • • • • • Any 
Weight (Approx.J. • • • • • • • 20z 
Bul b. • • • • • • • • • • • • • • • • • • • • • • • •• T-l0 
Base •••••• Small-Button Unidekar ll-Pin (JETEC No.Ell-22J 

Basing Designation for BOnOM VIEW. • •••••• llV 

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

El ect rode 
DJ4 

Pin 7 - Defl ect i ng 
El ect rode 

DJ 3 

Pin 8-Ultor 
(Grid No.2, 
Gri d No.4, 
Call ector) 

Pin 9 - Defl ect i ng 
El ect rode 

DJ2 
Pin 10- Deflecting 

El ectrode 
DJI 

Pin 11- Internal 
Connect ion
Do Not Use 

DJl and DJ2 are nearer the screen 
DJ3 and DJij are nearer the base 

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



~ 
IEPI 

OSCILLOGRAPH TUBE / 
With DJ2 posi'tive with respect to OJI, the spot is deflectec .. ' 
toward the midpoint between pins 6 and 7. With DJ3 positivE 
with respect to DJ4, the spot is deflected toward the midpoint 
between pins 9 and 10. 
The angle between the trace produced by 003 and DJ4 and it5 
intersection with the plane through the tube axis and the /~ 
midpoint between pins 9 and 10 does not exceed ±1QO._~ 
The angle between the trace produced by DJ3 and DJ4 and the 
trace produced by DJI and DJ2 is 900 ± 30• 

Maximum Ratings, Design-Center Values: 
ULTOR VOLTAGE ••• 1500 max. volts 
GRID-No.3 VOLTAGE. 1200 max. volts 
GRID-No.1 VOLTAGE: 

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

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

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode. 125 max. volts 
Heater positive with respect to.cathode. 125 max. volts 

Equipment Design Ranges: 
For any ultor voltage (Ec~) between • 

recommended minimum and 1500 volts 

Grid-No.3 Voltage 
for Focus ••• 

Grid-No.1 Voltage for 
Vi sual Exti nct ion of 
Undeflected Focused 

volts 

'- . ..-' 

Spot •••••••• -1.4% to -4.2% of EC4 volts r-
Grid-No.3 Current for 

Any Operating Con
di tion •••••• 

Deflection Factors: 
DJ I & DJ2 •••• 
DJ3 & DJ4 •••• 

Spot Position ••• 

Examples of Use of Design 
For uLtor voltage of 

Grid-No.3 Voltage 
for Focus •••• 

Ranges: 

-15 to +10 

210 to 310 v dcl i n. I kv of Eq 
240t0350 vdclin./kv of EC4 ,.,. 

1000 volts 

50 to 150 100 to 300 vo I ts 

* Brill iance and definition decrease with decreasing ultor voltage. Rec
ommended minimum for the lEPl In general service is 500 volts. but a 
value as low as ,00 volts may be used under condit ions of low-velocity ,~ 

~~Jl:gJ\,oOnlta:,di~~~ :~!~rfa~ iP~~t \e;ee~~;O/~~l~~:~a~~O:ppblelt;se~~f~~: ~~ 
beam-current flow. Otherwise. a screen charge may develop to block 
off or distort the scanning pattern. 

til: See next page. 

6-56 
1\IIE DIVISION 

TENTATIVE DATA 1 
IADIO CORPORATION Of AMI.teA, HAIUION. NEW JIISEY 
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OSCILLOGRAPH TUBE 

For uLtor voLta'/!. of 

Grid-No.1 Voltage for 
Visual Extinctionof 
Undeflected Focused 

500 1000 voLts 

Spot •••••• -7 to -21 -14 to -42 volts 
Deflection Factors: 

DJI & DJ2. 
DJ3 & DJ4• 

105 to 155 210 to 310 volts dc/in. 
120 to 175 240 to 350 volts dc/in. 

~aximum Circuit Values: 
I\>rid-No.l-Ci rcuit Resistance. 
Resistance in Any Deflecting-

Electrode Circuit- ••••• 

1.5 max. megohms 

2.0 max. megohms 
IIJJ The center of the undeflected focused spot will 1al1 within a circle 

having 2.5-mm radius concentric with the center of the tube face. 
• It is recommended that the' deflect ing-electrode-ci rcuit resistances be 

approximately equal. 

6-56 
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II-PIN BASE 

... ETEC NaEII-22 

l\IIE DIVISION 

92CS-1I924 

TENTATIVE DATA 2 
lAOIO co.rOlATION Of AMERICA. HAIl/SON. NEW JEISEY 



~ 
(EPI 

OSCILLOGRAPH TUBE 
r----------------------------------------------,~ 

TYPICAL OSCILLOGRAPH CIRCUIT 

HIGH 
VOLTAGe 

SU~~LY 
1200V 

DC 

RI7 

~DJI 
I------+-i~ DJ2 

+----t::t==:;--t:~~:) I VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES 

Cl: 0.5 JLf f 2000 vol ts 
C2: 1 p.f. 200 volts 
C3: 1 /Lf. 200 volts 

,Cl.j.: 0.05 J.l.f, 1600 volts 
C5 C6 C7 C8: 0.05 II-f, 600 volts 
fit R2: 5,10,000 ohms, 1/2 watt 
R3 RlI-: .300,000 ohms, 1 watt 
R5: 2SD,OOO-ohms, 2-watt po-

tent i ometer 
R6: 51,000 ohms, 1/2 watt 
R7: lOa,OOO-ohms, t/2-watt po-

tent i ometer 
R8: 510,000 ohms, 1/2 watt 

92CS-89!;O 

R9: 5 megOhms. 1/2 watt 
RIO Rll: Dual I-meg,ohm 

potent i ometer 
R12 R1.3: Dual I-megohm 

potent i ometer 
Rill. R15 R16 R17: 1.5 megohm.s, 

112 watt 
U: Transformer, 6 • .3 yolts 

at 1 ampere, insulated 
for 2000 vol ts, such as 
Thordarson T21F08 

Fl: 1-ampere fuse 

Devices and arrangements shown or desc'ribed 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. 

6-56 
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IEPI 

AVERAGE CHARACTERISTICS 

E .. = 6.3 VOLTS 
GRID-N"3 VOLTS ADJUSTED FOR SHARP FOCUS 

AT CENTER OF RASTER. 
GRID-N.2.1 VOLTS ADJUSTED TO GIVE INDICATED 

BRIGHTNESS VAWE ON A 2 CM x 2 CM, 25- LINE RASTER. * LINE WIDTH MEASURED BETWEEN POINTS WHERE 
BRIGHTNESS WAS APPROX. V2 THAT AT CENTER OF LINE. 

L 

0.020 
-1, 

* , 0 
<I) ,0 
W 
:r 
u 0.015 z 
I 
:r 
b 
:;: 
w 
Z 
...J 

0.010 

o 20 40 60 80 100 120 
RASTER BRIGHTNESS- FOOT-LAMBERTS 

. + 

TUllE DIVISION 92CM-8975RI 
RADIO ~POItATlON OF AMERICA. HARttISON, NEW JERSEY 
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AVERAGE CHARACTERISTICS 

E.f=6.3 VOLTS 
GRID-N!!3 VOLTS ADJUSTED FOR FOCUS 

CURVE ULTOR VOLTS 
A 1000 
B 1000 
C 500 
D 500 

---RELATIVE LINE BRIGHTNESS 
--- ULTOR MICROAMPERES 
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90 

::!! 
::l 80 400 
~ 
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.... 70 350 
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U 60 300 
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GRID-N!!I VOLTS 

TUBE DIVISION 92CM-8938 
RADIO COIlPOIATION OF AMERICA. HAlIISOH. NEW JEISFt 
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MAXIMUM 

E4'=6.3 VOLTS 

~ 
IEPI 

ULTOR-CURRENT REQUIREMENTS 
FROM POWER SUPPLY 

GRID-N~ 3 VOLTS ADJUSTEO rOR rocus 

<II 
OJ 
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It: 
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MAX. ULTO R CURRENT 
FOR ANY TU BE AT ;ZERO 

GRID Nil I VOLTAGE 

600 BOO 1000 1200 1400 1600 
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92CM-8939 
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~ ~~~ IEP2 ~ 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The lEP2 is the same as the lEP1 except for the following 
items: 

General: 
Phosphor (For Curves. see front of this Section) ••...• P2 

.. Greenish-Yellow 

. . Green i sh-Ye 11 o~ 
Fl uorescence. . . . 
Phosphorescence . • 

Pers i stence . . . . ......•. Long 

In general, operation of the lEP2 at an ultor volt
age less than 750 volts is not recommended. 

AVERAGE CHARACTERISTICS 

E~= 0.3 VOLTS 
GRID-N"3 VOLTS ADJUSTED fOR SHARP fOCUS 

AT CENTER OF RASTER. 
GRID-N"I VOLTS ADJUSTED TO GIVE INDICATED 

BRIGHTNESS VALUE ON A 2 CM x 2 CM, 25-LINE RASTER. * LINE WIDTH MEASURED BETWEEN POINTS WHERE 
L-,- BRIGHTNESS WAS APPROX. V2 THAT AT CENTER Of LINE. 
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u 0.015 ~ Z 
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~ 
w 
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0.010 

o 10 20 30 
RASTER BRIGHTNESS-fOOT-LAMBERTS 

TUBE DIVISION 
RADIO CORPORATION OF A¥ERICA. HARRISON. NEW JERSEY 

92CM-91S9 
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AVERAGE CHARACTERISTICS 

Ef" = b.3 VOLTS 
ULTOR VOLTS - 1000 
GRID-N° 3 VOLTS ADJUSTED FOR FOCUS. 
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~ ~~.() IEPII ~ 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The lEPll is the same as the lEPl except for the followinr 
items: 

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

Fluorescence ..•• 
Phospho rescence • • 

Persistence .•• 

. Pll 
• Blue 
.Bl ue 
Short 

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

* 

AVERAGE CHARACTERISTICS 

E.= 0.3 VOLTS 
GRID-N.9.3 VOLTS ADJUSTED fOR SHARP FOCUS 

AT CENTER OF RASTER. 
GRID-N.9.1 VOLTS ADJUSTED TO GIVE INDICATED 

BRIGHTNESS VALUE ON A 2CM x 2 CM, 2S-LINE RASTER. * LINE WIDTH MEASURED BETWEEN POINTS WHERE .. ,<-
BRIGHTNESS WAS APPROX. 1;2 THAT AT CENTER OF LI~IE.lm:t:1 
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I1:AOIO CORPORATION OF AMfRICA, HAItRISDN, NEW JERSEY 

12 

92CM-9188 



~/- @ 
/ IEPII 

AVERAGE CHARACTERISTICS 

Ef- b.3 VOLTS 
ULTOR VOLTS -1000 
GRID-N° 3 VOLTS ADJUSTED FOR FOCUS. 
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HIGH-VACUUM CATHODE-RAY TUBE 

General: 

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

Direct Interelectrode Capacitances I Approx. I: 
Grid No.1 to All Other Electrodes. 8.0 
Cathode to All Other Electrodes. 5.5 
DJl to DJ2 • • . . . . . . . 0.6 
DJ.3 to DJ4 . . . • . . . . . • • 1.1 
DJ1 to All Other Electrodes. . • 8.5 
DJ.3 to All Other Electrodes. • . • 9.0 
DJ1 to All Other Electrodes except DJ2 8.0 
DJ2 to All Other Electrodes except DJ1 4.6 
DJ.3 to All Other Electrodes except DJ4. 7.5 
DJ4 to All Other Electrodes except DJ.3. 6.0 

Phosphor IFor Curves. see front of this Sectionl 
Fluor escence . . 
Persistence ... . 

Focusing Method .. . 

amp. 

I'l'f 
I'l'f 
I'l'f 
I'l'f 
I'l'f 
I'l'f 
I'l'f 
I'l'f 
I'l'f 
I'l'f 

No.1 
Green 

• .. Medium 
Electrostatic 

Deflection Method .. 
Overa 11 Length . • . • . . 
Greatest Diameter of Bulb •.. 
Minimum Useful Screen Diameter 
Mount i ng Pos it i on. . 

Electrostatic 
7-7/16" ± 3/16" 

2" ± 1/16" 
1-3/4" 

Base •....... 
Basing Designation for 
Pin 1- Heater 
Pi n 2- Cathode 
Pin 3-Deflecting 

Electrode DJ1 
Pin 4 - Anode No.1 
Pin 5- No Connect i on 
Pin 6- Deflecting 

Electrode DJ4 
Pin 7 - Anode No.2, 

Grid No.2 

...•.•• " Any 
. . Small Shell Magna 1 11-Pin 

BOTTOM VIEW ..... .. llL 
Pin 8-Deflecting 

Electrode 
DJ2 

Pin 9-Deflecting 
Electrode 

DJ3 
Pin10-Grid No.1 
Pinll- Heater 

DJ1 and DJ2 are neare,. the screen 
D.l3 and DJ4 are nearer the base 

With OJ I positive with respect to OJ 2, the spot is de
flected toward pin 4. With DJ3 positive with respect to 
OJ 4' the spot is deflected toward pin I. 

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

The angle between the trace produced by OJ3 and DJ4 and 
the trace produced by DJ I and DJ2 is 900 ± 4°. 

JULY 1. 1945 RCA VICTOR DIVISION 
DATA 1 

IADIO COIPOIAnON or AMlIICA. MAllISON. NIW IIISft' 



r 2API-A 

HIGH-VACUUM CATHODE-RAY TUBE 
(continued from preceding page) 

Maximum Ratings, AbsoLute VaLues: 

ANODE-No.2 &GRID-No.2 VOLTAGE ••••• 
ANODE-No.l VOLTAGE •••••••••• 
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative Value ••••••••••• 
Positive Value ••••••••••• 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode 
Heater posit ive with respect to cathodE! 

Typical Operation: 

1100 IRax. 
550 max. 

125 max. 
0 max. 

660 max. 

125 max. 
10 max. 

Anode-No.2 & Gr i d-No. 2 Vo I tage* 500 1000 • 
Anode-No.1 Voltage for Focus 

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

Grid-No.1 Volt. for Visual Cutoffll! -30 -60 
Max. Anode-No.l Current Range· Bet ween -50 and +10 
Deflection Sensitivity: 

DJl and DJ2. 0.220 0.110 
DJ3 and DJ4. . • • 0.260 0.130 

Deflection Factor:--
DJl and DJ2. 115 230 
DJ3 and DJ4. 98 196 

volt! 
vol t! 

volt! 
volt! 

volts 

volts 
volts 

volH 

volt! 
voltl 
I"Ifllp. 

rrm/v dc 
rrm/v d< 

v dclin. 
v dc/in. 

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

• Individual tubes may require between +201 and --'51 of the values shown 
with grid-No.1 voltages between zero and cutoff. 

,visual extinction of stationary focused spot. Supply should be adjust
able to ± 50S of these values. 

'-, 

• See curve for average values. 
**Individual tUbes may vary from these values by ± 201. .-.. .. 

Spot Position: 

The undeflected focused spot wi II fall within a 10-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by OJ I and DJ2. Suit
able test conditions are: anode-No.2 voltage, 1000 volts; 
anod6-No.1 voltage, adjusted for focus; deflecting-electrode 
resistors, I megohm each, connected to anode No.2j the tube 
shielded from all extraneous fields. To avoid damage to the 
tube, grid-No.1 voltage should be near cutoff before appl ico
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 

IADIO COIf'OIATtON o. MeIIeA. HAl115OM. NEW JEIS" 
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HIGH-VACUUM CATHODE-RAY TUBE 
l continued from preceding page 

Resistance in Any Deflecting-
Electrode Circuit·· 5.0 max. megohms 

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

.. 

TYPICAL OSCILLOGRAPH CIRCUIT 

Cl: 0.1 ~f 
C2: 1.0 .... ' 
C3 CO C5 C6: 0.05-~f Blocking 

Capac itor" 
Rl R2: 0.5 Megohm 
R3: 3.0 Megohms 

,r--........,H~I 
L--h_C,...3-1~2 

C4 OJ 
.----=::::::jrtTc;i.j----O 3 

~1' 

HEATER 
SUPPLY 

VOLTAGE 
INPUT 

TO 
DEFLECTING 
ELECTRODES 

92CS-6!:>82 

RIt: I.O-Megohm Potent iometer 
R5: 0.5 Megohm 

:~: Rg;5~:yo~~..:;~~~t ~~~~:r ometer 
R9 R10,; Dual 5-Megohm Potent iometer 
Rll 1U2 1U3 Rl_: 2 MegOhms 

:~:~ c:~:dc:e N~~29rf:":~:~n~:r.c !~~~s n!~O~!ee h1~: e!1~a::' ~:¥~ n~~t i ~g~ 
de ampl i' ier ser." ice, deflect ing electrodes should be connected d Ir
ect to amplifier output. In 't'his service, it is preferable usually' 

~~ ::p"1lvfeie~~fl~~t ~~S;:letc:r~~~ i~~~!st~;~t tdoef~~~~T~~~ i\oaidsi~gss:~a;l 
that anode No.2 be returned to a point in the amplifier system whiCh 
will give the lowest possible potential difference between anode 10.2 
and the deflect fng electrodes. 

The 1 icense extended to the purchaser of tubes appears in the License Not ice 
accompan),11lI them. Information contained herein is furnished without ass .... ing 

any obllgat ions. 

JULY 1. 1945 RCA VICTOR DIVISION DATA 2 
IADJO CIOIPOIAnON Of AMEIICA. 1Ml11saH, NIW ~ 
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HIGH-VACUUM CATHODE-RAY TUBE 

i H 

3 "16 

SMALL SHELL 
MAGNAL 

II-PIN BASE 

92CM-6,68R2 

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

JULY 1. 1945 RCA VIC1'OIt DIVISION 
IADIO COII'OIATION OF AllEIIeA. MAlliSON. NEW JEaEY 

DATA 2 
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OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
Genera 1 : 

Heater. for Unipotential Cathode: 
Voltage. • . • • . .. 6.3 •••••• 
Cu rrent. . . • . . • •• 0.6 •..••• 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. 
DJ1 to DJ 2 •...•.••• 
DJ3 to DJ 4 ••••••••• 
DJ 1 to All Other Electrodes. 
DJ 2 to All Other Electrodes. 

ac or dc vol ts 
amp 

8 
2 
2 

11 
8 
7 DJ q to All Other Electrodes. 

DJ4 to All Other Electrodes. • • • • 8 

I"/"f 
I"/"f 
I"/"f 
I'p.f 
I"/"f 
I"/"f 
I"/"f..-

Phosphor (For Curves. see front of 
Fl uorescence • . 
Pers i stence. • . 

Focus i ng Met hod • 
Defl ect i on Met hod. 
Overall Length ... 
Greatest Diameter of Bulb. 
Minimum Useful Screen Diameter 

this Section) • No. 
Green 

. Medi urn 
Electrostat ic 
Electrostatic 

7-5/8" ± 3/16" 
2" ± 1/16" 

1-3/4" 
Mount i ng Pos i t i on. . • • . . . • Any 
Base •....•.. • Small-Shell Duodecal 12-Pi n 

Basing Designation 
Pin l-Heater 

for bOTTOM VIEW. 12 
Pi ~ 8 -'A~ode ·N~. 2. 

Pin 2-Grid No.1 
Pi n 3 - Cathode 
Pin 4-Anode No.1 
Pin 5-lnternal 

Connection-
Do Not Use 

Pin 6- Deflecting 
El ectrode 

DJq 
.Pi n 7 - Defl ecti ng 

El ectrode 
DJ 4 

Grid No.2 
Pin 9 - Defl ect i ng 

El ectrode 
DJ2 

Pin lO-Deflecting 
El ectrode 

DJ 1 
Pin 11- Internal 

Connect i on-
Do Not Use 

Pi n 12 - Heater 

DJ 1 and DJ2 are nearer the screen 
DJ9 and DJ4 are nearer the base 

With DJ1 positive with resoect to DJ2. the spot is deflected 
toward pin 4. With DJ3 posit ive with respect to DJ4. the 
spot is deflected toward pin 1. 
The plane through the tube axis and pin No.4 may vary from 

[ the trace produced by DJl 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 ± 30 • 

+-- Indicates a Change. 

SEPT. 1, 1950 TUBE DEPARTMENT 
RADIO COIPOIATION' Of AMfI'CA, HARRISON, NEW JUSEY 

DATA 
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OSCILLOGRAPH TUBE 
~--------------------------------------~~ 
Maximum Ratings, Desifn-Center Values: 

ANODE-No. 2- VOLTAGE .. 
ANODE-No.1 VOLTAGE .. 

~ GRID-No.1 VOLTAGE: 
Negative bias value. 
Positive bias value. 
Positive peak value •••••••• 

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

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

Equipment Design Ranges: 

2500 max. volts 
1000 max. volts 

200 max. volts 
o max. volts 
2 max. volts 

500 max. volts 

125 max. volts 
125 max. volts 

For any anode-No." voltafe IEb,,) between 500' 

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

for Visual Cutoff. 

and 2500 volts 
volts 

Max. Anode-No.1 
Cu rrent Range. 

Deflection Factors: 
DJ1 & DJ2· • 
DJ3 & DJ4· . . . 

~ Spot Position •.• 

6.75% of Eb2 

-15 to +10 

115 to 155 
74 to 100 

o 

Examples of Use of Design Ranges: 
For anode-No.2 voltafe of 1000 :l000 

volts 

mi croamperes 

v dc/in./kv of Eb2 
v dc/in./kv of Eb2 

volts 

Anode-No.1 Voltage •• 
Max. Grid-No.1 Voltage 

fo r Visual Cutoff. 

150 - 280 300- 560 volts 

Deflection Factors: 
DJ1 & DJ2· ••••. 
DJ3 & DJ4· .•••• 

Maximum Circuit Values: 

--67.5 

115-155 
74 -100 

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

Electrode Circuito. 

-135 volts 

230 - 310 vo lts deli n. 
148 - 200 vo 1 ts deli n. 

1.5 max. megohms 

5.0 max. megohms 

* :r~~ ~ ~~n~~ arodwd~~i ~~1 i °v~, ~esc )esaSr~c~!,!nhenddeec:eO~s,1;gfoa~o,d~~~lo~f~:a8:': 
flection and low room-light levels. 

o I tis recommended that the den eet i n9-e1 eet rode-ci rcu it resl stances 
be approximately equal. 

• ~~~~~r~~' ~o a~~r~)~d a~o'a~o~hel C"ho~~~ cO;hn:cpt;oddutgre;pe!n;j~~~. ~Ue~t t:~: 
and average anode-No.2 current Should be limited to 6 watts. 

a The center of the undeflected. focused spot will fall within a ci rcle 
havi ng a 5.0-mm radl us concent ri c wi th the center of the tube face • 

...... Indlcates a change. 

SEPT. 1. 1950 lU8E DEPARTMENT DATA 
IADIO COIPOIATION Of AMEIICA. HAIIISON, NEW JEtSEY 
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OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

HIGH
VOLTAGE 

AC 
SUPPLY 

Cl: 0.2 IA-f 
C2: 1.0 "I 
C3 C. C5 C6: O.05-t~p:~Yi~~~i 
Rl R2: 2.5 Megohms, 0.5 Watt 
R3: 2.5 Megohms, 1 Watt 

~I 
L--~+-~!H>'2 

C4 
t---:H-,,-4t---!bJ 3 

~1' 

HEATER 
SUPPLY 

VOLTAGE 
INPUT 

TO 
DEFLECTING 
ELECTRODES 

92CM-6n7RI 
R.It: l.O-Megohm Potentiometer 
R5: 0.5 Megohm, 0.5 Wa.tt 
R6: 0.35 Megohm, 0.5 Watt 
R7 RS:. DualS-Megohm potent iometer 
R9 RIO: Dual 5-Megohm potent iometer 
Rl1 R12 R13 Rlij: 2 Megohms, 0.5 watt 

* When cathode is 9rounded. capacitors should have high voltage rating; 
when anode No.2 IS grounded, they may have low voltage rating. For 
de amplifier service, deflecting electrodes should be connected dir
ect to amplifier output. In this service, it is preferable usually 
to remove deflect ing-electrode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusina. it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potent ia' difference between anode No.2 
and the deflect ing electrodes. 

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

SEPT. 1, 1950 TUBE DEPARTMENT CE--6777Rl 
RADIO COIPOIATION OF AMERICA.. HARRISON. NEW JERSEY 
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2BPI 

OSCILLOGRAPH TUBE 

SMALL-SHELL 
DUODECAL 

12-PIN BASE 

iL OF BULB WI LL NOT DEV I ATE MORE THAN 2° I N ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 

CENTER OF BOTTOM OF THE BASE. 

92CS-66a9 

SEPT. L 1950 TUBE DEPARTMENT 
RADIO CORPORATION OF AMElICA. HARRISON, NEW JERSEY 

CE-6689 
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Ef= 6.3 VOLTS 

(@ 
2BPI 

CHARACTER I STICS 

ANODE - N!! I VOLTS ADJUSTED FOR FOCUS 
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AUGUST 14,1950 

MAX. ANODE'N° 2 CURRENT 
FOR ANY TUBE AT ZERO 
GRID-N!! I VOLTAGE 
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ANODE-N22 VOLTS 

TUBE DEPARTMENT 
."010 COIPORATION Of AMERICA, HARRISON. NEW JERSeV 
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28PI 

AVERAGE CHARACTERISTICS 

Ef=6.3 VOLTS 
ANODE - N2 2 VOLTS = 1000 
ANODE-Nl! I VOLTS AD.JUSTED FOR FOCUS 

20 2.0 

15 1.5 
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If) '" w II: 
Z w 
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5 0.5 '':J:i.-
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GRID-N2 I VOLTS 

-AUGUST 14, 1950 TUBE DEPARTMENT 92CM- 6747RI 
IADIO (()llPOIATION OF AMEIICA, HARRISON, NEW JERSEY 
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2BPII 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 2BPll is the same as the 2BPi except that it has 
a phosphor of the short-persistence, blue-fluorescence 
type des i gnated Pll. The blue rad i at ion of the P11 
screen is highly actinic and has sufficiently short 
persistence to permit use of the 2BPll in all moving 
film photographic applications without blurring except 
in those where film moves at a high speed. The 2BPll 
is also quite satisfactory for visual observation of 
phenomena because its phospho r has unusual I y high bri ght
ness for a bl ue screen. 

I n general, ope rat i on of the 2BPll at an anode-No.2 
vo I tage I ess than 1000 volts is not recommended. 

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 

the Pii Phosphor are shown at the 
front of this Section 

SEPT. 1. 1950 1U8E DEPARTMENT 
tADlO COIPOIATION Of AMlIICA. HAlliSON. NEW JEISEY 

DATA 
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2F21 

MONOSCOPE 
5-INCH MAGNETIC-DEFLECTION TYPE 

Supersed.,. Type 1899 

General: 

Heater, for Unipotential Cathode: 
Vo ltage. • • • • • • ., 6.3 ± 10%. 
Current. • • • • • • •• 0.6 

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

Pattern: 

• ac or dc volts 
amp 

7 • • •• ~",f 
5 • • •• ",,,,f 

Type •••.•••• 
Dimensions (Approx.) 
Cal i brat ion. • ••• 

Focusing Method •••• 
Deflection Method ••••••• 
Maximum Solid Deflection Angle. 

See illustration on next page 
2-5/16" x 3-1116" 

Up to 500 1 ines 
El ect rostat i c 

Magnet ic 
••••••••• 400 

Overall Length ••• 
Greatest Diameter of Bulb. 
Caps (Two) ••••• 
Mounting Position •• 

12-7/16" + 1/4" - 7/16" 
• • . •• 5-1/16" max. 

Recessed Small Ball 
• •••••••••• Any 

Base •••••••• • • Lon~-Shell Medium 6-Pin 
Basing Designation 
PI n 1- Heater 

for BOTTOM VI EW • • • • • • • • • • 6BV 

Pin 2-Grid No.2 
Pin 3-Grid No.3 
Pin 4-Grid No.1 
Pi n 5 - Cathode ~

p 4 ~~~ ~ap = ~:~i:~h 
El ectrode 

2 _~~: 5 Side Cap - Grid No.4 

G4 
I 6 

Max ilium Rat-Ings, Design-Center Val"es: 

PATTERN-ELECTRODE VOLTAGE. • • • • ••• 
GRID-No.4 (COLLECTOR) VOLTAGE •.•••. 
GRID-No.3 (FOCUSING ELECTRODE) VOLTAGE. 
GRI D-No. 2 (ACCELERATI NG ELECTRODE) VOLT. 
GRID-No.1 (CONTROL'ELECTRODE) VOLTAGE: 

Negative Bias Value •••••••••• 
Positive Bias Value •••••••••• 

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

Typical Operation: , 

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

0.5 ~amp Grid-No.4 Current· 
Gri d-No. 2 Voltage. • • • • • • • • ••• 
Grid-No.1 Voltage for 

Visual Cutoff on Monitorl 
Internal Resistance between 

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

f,.,.: see next page. 

JUNE 20, 1946 TUBE DIVISION 

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

1600 max. volts 

125 max. volts 
o max. volts 

125 max. volts 
125 max. volts 

1000 volts 
1050 volts 

300 approx. volts 
1000 volts 

-50 approx. volts 

Greater than 1 meg. 
0.5 .. ",amp 

TENTATIVE DATA 
IADIO CO'POtATION Of AMERICA. HARRISON. NI!W JEllEY 
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2F21 

M()NOSCOPE 

Pattern-Electrode Signal Current 

Resolution Capability·· 
Maxi.um Circuit Value: 

( Peak-to-PeakJ 

Grid-No.1-Circuit Resistance 

0.5 approx. ~amp 
500 • lines 

1.5 max. megohms 

.. Individual tubes may require between + 20S and - 201 of these values. 
, Deflection must be maintained at all times. When 'scanned area does not 

cover ent ire pattern, the beam current should be reduced accordingly 
and time of operation limited to prevent dama!1ing the pattern. . 

tJ. Supply should be adjustable between + 401 and - 80S of this value. 
,.. with full stanning. 

PATTERN 

82CS-"'S 

JUNE 20. 1946 TIllE DIVISION TENTATIVE DATA 
IADIO CORPORATION Of AMI.IeA. HAUISON. NEW JElRY 
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2F21 

MONOSCOPE 

PATTERN ELECTRODE 
RECESSED SMALL 

BALL CAP 

EFFECTIVE 
CENTER OF 
DEFLECTION 

LONG-SHELL 
MEDIUM 

6-PIN BASE 
(NOTE 4) 

SEE NOTE !>1 
'-t 6 rSEE NOTE 6 

~--~--~B 
~'::I.._30°:t:IOo 

3 C 
BOTTOM VIEW 

A' 

92C14-6653 

MOlE 1: LI NE AA' IS PERPEND I CULAR TO THE AX I S Of THE TUBE AND INTERSECTS 
THE FACE CONTOUR 1/2" FRlI4 THE AXIS Of THE TUBE. 

MOlE 2: DEFLECTI0!4 ANaE BEniEEN DIAGONAlLY OPPOSITE CORNERS Of PATTERN. 
HOlE 3: REFERENCE LINE IS DETERMINED BY POSITION ll1tERE GAUGE 1.1138" ± 

.003 1.0. AND 2" LONG WILL REST ON BULB CONE. 

MOlE II: t Of Btl.B WILL NOT DEVIATE MORE THAN 'P IN AllY DIRECTION FRlI4 THE 
PERPEND ICULAR ERECTED AT 1IIE CENTER Of THE BOTI()f Of THE BASE. 

HOTE 5: MINOR AXIS Of PATTERN ELECTRODE MAY VARY FRlI4 PLANE ee' THROUGt 
PIN 2 AND TUBE AXIS BY 100. TOP EDGE Of PATTERN IS ON SAlE SIDE Of 
TUBE AS PIN 5. 

HOlE 6: 88' INDICATES PLANE THROUGt TUBE AXIS AND GRID-No.1I TERMINAl. 

JUNE 20. 1946 TUBE DIVISION CE--6653 
UDIO COlPOIATiON Of AMElICA. MAlliSON, NEW JUSfY 
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3API-A 

OSCILLOGRAPH TUBE 

GEIIERAL DATA 
except for those on the phosphor as indic~elow, 

MAXIMUM RATIIIGS, TYPICAL OPERATION, I 
and 

AVERAGE CHARACTERISTICS C~S 
(Anode-No.2 & Grid-No.2 Microamperes v i~.l Vo ts) 

for the 3API-A 
are the salle as those for A. 

Ph,,,,,, IF" "!""~t ,f tho ,",.tiOn). •. No.1 
F1 uo rescence. • • • • • • • •• •••• Green 
",,,I't'",, •••..••. @' ....... I~ 
~f/f? 

0jjj~ 
rffiY 
~ 

JUNE 20, 1946 1WI DMSION DATA 
Il1010 COIPOIATION Of AlRltAo HAI.11ON. NIW .II.., 
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3AQPl 
Oscillograph Tube 

ELECTROSTATIC FOC . .::.US=--__ --cE::.:L=E.::.CT::;R:.:::OSTATIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Vol tage (AC or DC). . . . . . • 6.3 volts 
Current. . . . . . . • . . . . 0.6 ± 10% amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes. .. 7;5 fJ+J.f 

f.'IJ-f Cathode to all other electrodes. . .. 4.3 
Deflecting electrode DJ I to deflecting 

electrode DJ2 ... , ....... . 5.2 
Deflecting electrode DJ 3 to deflecting 

electrode DJ 4 •••••• 
DJ I to all other electrodes 
DJ2 to all other electrodes 
DJ3 to all other electrodes 
DJ 4 to all other electrodes 

Faceplate, Spherical ..... 
Phosphor (For Curves, see front 

Fl uorescence. . 
Phosphorescence 

Persistence. 
Focus i ng Method . 
Deflection Method 
Overall Length •...•. 
Greatest Diameter of Bulb ..• 
Minimum Use.ful Screen Diameter. 
Useful Scan (Centered with 

respect to tube face): 

7 f.'IJ-f 
10.1 f.'IJ-f 
7.5 f.'IJ-f 
8.1 f.'IJ-f 
9.2 f.'IJ-f 

. . • • . . Cl ear Gl ass 
of this Section) .••.•. Pl 

Yell owi sh-Green 
Yell owi sh-Green 

. ... Medium 
Electrostatic 
Electrostatic 
9-1/8" ± 1/4" 

3" ± 1/16" 
2-3/4" 

By deflecting electrodes DJ I & DJ2. 2-3/4" 
By deflecting electrodes DJ 3 & DJ 4. 2-1/4" 

Operating Position. • • . . . . • . . . . Any 
Bu 1 b. . . . . . . • . . . . . . . . . ... . J24Pl 
Base .• Small-Shell Duodecal 12-Pin (JEDEC Group 4, No.B12-43) 

Bas i ng Des i gnat i on for BOnOM V I EW. ..• . . . . . 12E 

Pin 1-Heater Pin 8 - Ultor 
Pin 2-Grid No.1 (Grid No.2, 
Pin 3-Cathode Grid No.4, 
Pin 4-Grid No.3 Co 11 ector) 
Pi n 5 - I nterna 1 Con- Pi n 9-Deflecting 

nect ioR-' Electrode 
Do Not Use DJ 2 

Pin 6-Deflecting Pin 10 - Defl ect i ng 
Electrode El ect rode 

Pi n 
DJ 3 

7 - Defl ec t i ng Pin 
DJI 

11- I nterna 1 Con-
Electrode nection-

DJ 4 Do Not Use 
Pin 12 - Heater 

DJI and DJ2 are nearer the screen 
DJa and DJ~ are nearer the base 

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

DATA 
10-60 



3AQP1 
Maximum and Minimum Ratings, Design-Center 

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

Negative-bias value. 
Positive-bias value. 
Positive-peak value. 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE •• 

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

During equipment warm-up period 
not exceeding 15 seconds ..... . 

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

Equipment Design Ranges: 

Values: 

{2750 max. volts 
. 500 min. volts 

6 max. watts 
1100 max. volts 

200 max. volts 
o max. volts 
2 max. volts 

550 max. volts 

410 max. volts 
125 max. volts 
125 max. volts 

For any ultor voltage lEe.) between 500 and 2750 volts 
Grid-No.3 Voltage 

for focus. . . . . 16.5% to 31% of EC4 
Negative Grid-No.1 

Voltage for visual 
extinction of 
undeflected spot. 2.8% to 6.7% of EC4 

Grid-No.3 Current 
for any operating 
cond i t ion ...•. 

Deflection Factors: 
DJ I & DJ2' 
DJ3 & DJ4' •••• 

-15 to +10 

73 to 99 
26 to 35 

volts 

volts 

v dc/in./kv of EC4 
v dc/in./kv of EC4 

RADIO CORPORATION OF AMERICA • Elec!ron Tube Division Harrison, N. J; 

~, 

j 
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3BPI-A 'T~~ , 

HIGH-VACUUM CATHODE-RAY TUBE 
SU e,-.. des Ty e BP, 

General: 

Heater, for Unipotential Cathode: 
Voltage. • • • . . • .. 6.3 ± '0% •••• ac or dc volts 
Current. . • • . . • •. 0.6 .•...•• amp. 

Direct Interelectrode Capacitances I Approx. I: 
Grid No.1 to All Other Electrodes. 8.5 
Cathode to All Other Electrodes. 8.0 
DJ1 to DJ2 . • . . . . . . • 2.0 
DJ3 to DJ4 . . • . . . . . . . • 2.0 
DJl to All Other Electrodes. . . 8.0 
DJ3 to Al lather Electrodes. . . . 6.0 
DJl to All Other Electrodes except DJ2 6.0 
DJ2 to All Other Electrodes except DJl 5.0 
DJ3 to All Other Electrodes except DJ4 4.0 
DJ4 to All Other Electrodes except DJ3. 6.0 

Phosphor lFor Curves, see front of this Sectionl 
Fluorescence •• 
Persistence •••• 

Focusing Method .•. 
Deflection Method .• 
avera I I Length • • . . . • 
Greatest Diameter of Bulb .•. 

~~f 
~~f 
~~f 
~~f 
~~f 
~~f 
~~f 
~\.Lf 
~~f 
\.L~f 

No.1 
Green 

• .• Medi urn 
Electrostatic 
Electrostatic 

10" t 1/4" 
3" ± 1116" 

2-3/4" Minimum Useful Screen Diameter 
ounting Position .. . • • • • Any 

Base ••.••.•• . Medium Shell Oiheptal 12-Pin 
Basing Designation for 
Pin 1-Heater 

BOnW VI EW • • • • • • • • •• 14C 

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

Do Not Use 
Pin 5- Anode No.1 
Pin 7-Deflecting 

Electrode DJ3 
Pin 8- Deflecting 

Electrode DJ4 

KEY 

Pin 9-Anode N<:l.2. 
Grid No.2 

Pin la-Deflecting 
Electrode 

OJ2 
Pin ll-Deflecting 

Electrode 
DJl 

Pin 12- No Conn. 
Pin 14-Heater 

DJ1 and DJ2 are neare,- the screen 
DJ 3 and DJ 4 a,-e nea,-e,- the base 

With OJ I positive with respect to OJ 2 , the spot i~ de
flected toward pin 5. with DJ3 positive with respect to 
OJ 4 the spot is deflected toward pin 2. 

The angle between the trace produced by OJ I and DJ 2 and 
its intersection with the plane through the tube axis and 
pin 5 does not exceed 100 • 

The ang Ie between the trace produced by OJ3 and DJ 4 and 
the t race produced by OJ I and OJ 2 is 90 0 t 30 • 

MaxiMu. Ratings, AboLute VaLue.: 

ANODE-No.2 & GRID-No.2 VOLTAGE. 
ANODE-No.1 VOLTAGE. 
JULY 1. 1945 RCA VICTOR DIVISION 

2200 lIax. 
1100 ,.ar. 

IIAOIO COIPOIATION OP AMlIIe.\, HAla,1ON. NIW .IIIY 

volts 
volts 

DATA 1 



, 3!t 
HIGH-VACUUM CATHODE-RAY TUBE 

(continued from preceding page) 

GRID-Ho.1 (CONTROL ELECTRODE) VOLTAGE: 
Negat ive Value •••••••••••• 
Positive Value •••••••••• ; • 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode 
Heater pos it Ive wi th respect to cathode 

Typical Operation: 

Anode-No.2 & Grid-No.2 Voltage
Anode ffo.l Voltage for Focus 

at 731 of Grid-No.1 Volt-

1500 

200 ... ". 
0 • ...,. 

550 • ...,. 

125 • ...,. 
10 ma ... 

2000 • 

age for Cutoff-. 430 575. 
Grid-No.l Volt. for Visual Cutoffl -45 -60 •• 
Max. Anode-No.l Current Range· Between -50 and +10 
Deflection senSitivity: 

OJl and DJ2 •••• 
OJ3 and DJ4 •••• 

Deflection Factor:"" 
DJl and DJ2 •• 
OJ3 and DJ4 •• 

0.169 0.127 
0.229 0.172 

150 
111 

200 
148 

volts 
volts 

volts 

volts 
volts 

• volts 

volts 
volts 
f.lamp. 

rrm/v dc 
rrm/v de 

v dc/in. 
v deli n. 

• Brill ianee and definit ion decrease with decreasing anode-No.2 voltage. 
In general. anode-NO.2 voltage Should not be less than 1500 volts • • Individual tubes may requ,ire between +20Sand -301 of the values shown 
with grid-No.1 voltages between zero and cutoff. 
Visual extinction of stationary focused spot. Supply shouldbe adjust
able to t 501 of thuse values. 

• See curve for average values. *. Individi.lal tubes may vary from these values by ± 201. 

spot Position: 

The undeflected focused spot wi I I fal I within a 15-mm square 
centered at the geometric center of the tube face and having 
one side parallel to.the trace produced by DJI and DJ2' Suit
able test conditions are: anode-No.2 voltage, 1500 volts; 
anode-No.1 voltage, adjusted for focus; deflecting-electrode 
resistors, I megohm each, connected to anode No.2j the tube 
shielded from all extraneous fields. To avoid damage to the 
tube, grid-No.1 voltage should be near cutoff before appl ica
tlon of anode voltages. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance •••••• 
Inpedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 
Resistance in Any Deflecting-

Electrode Circuit·· 

1.5 .ax. megohms 

1. 0 "0%. rnegobm 

5.0 max. megohms 

•• It is recOlDended that all deflecting-electrode-circuit resistances 
be approximatel, equal. 

JULY 1. 1945 leA YICTOII DMSION 
IADIC)·C:OUOUltON Of AMIIIC'4 MAlliSON. NIW 11_' 

DATA 1 

,--., 
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3BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

20gg V. '14 :-'-7N"'."',=, 
HIGH

VOLTAGE 
AC 

SUPPLY 

I 

I 
t--- -t-===i 

~' 
'---iM-...."..-I~2 

C4 OJ 
t--_~-+-=-'1--03 

~1' 
VOLTAGE 

INPUT 
105 V. R~ GRID 
DC ~'N~g.,IL~------~~ 

TO 
DEFLECTING 
ELECTRODES 

(1: 0.1 ",,1' 
Ct: 1.0 ~, 

I 

() eli C'5 ell: 0.05-..,f Blocking 
Capl!lc i t or s* 

Rl R2: 2 Me~ohms 
R3: 50.5 Megohms 

HEATER 
SUPPLY 

92CS-6514 

Jill: 2-Megohm Potent iometer 
1f5: 1.5 J4e>gohms 

:~: ~~~ 5D~~O~~M:~~~~t ~~~~~i omeler 
R9 1(10: Dual 5-Megohm Potent iometer 
flU R12 IlU R14: 2 Megohms 

·When cathode is groul'lded, c"pacltor'S. should hay'" I1iQh voltage rating; 
when l!:l,ode No.2 IS grounded. they may have low voltaqe rating. for 
dt; amp1ifier service. deflecting electrodes Should be connected dir
ect to amplifiel' output. In this service. it is preferable usually 
to remove def1ecting-electl'"ooe resistors to minimize loading et-ect 
on amplifier. In order to m;nimize spot defocusin9. it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference oetween anode No.2 
and the deflect lng electrodes. 

The license ell.tended to tt'oe purchaser ot tubes appears i., the license IoIotice 
atccwnpanY''''J the-Ill. IntorlMt ion contained t\erein i$ furoiShed without assufning 

en)' obI igat ion'S. 

JULY 1. 1945 RCA YICTOI DIVISION DATA 2 
UDIO COIPOIAnON or MIllO. MAlliSON. NEW JlIIIY 
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3BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE 

",EDIU'" SHELL 

SCREEN RADIUS 
I 1,; MIN. 

I 
'(U 

"R. 

D:~~~T:L /--+---'1 
BASE 

92CH-n07Rl 

tOF BULB WILL NOT DEVIATE MORE THAN 2 0 

IN ANY DIRECTION FROM PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF B"SE 

JULY 1. 1945 DATA 2 



~ , ~ 3BPI-A f.1 

AVERAGE CHARACTERISTICS 

! Ef &.3 
ANODE N!I ADJ JSTED TO GIVE FOCUS 

CURVE ELECTRODE ANODE N°2 &. 
CURRENT GRID N°2 VOLTS 

A ANODE N.2 I 2000 
,:,,,'-

B ANODE N.21 1500 

C ANODE N° 2 
2000 8. GRID N.2 2 

0 
ANODE N! 2 

1500 8. GRID N.22 

2000 

GRI 

" ~- - - J 

~~ 01 

.~~ 1&00 
'~~ . III 

~ 
W 
II: 
W 
(l. 

::! 
C§ 
II: 
U 

12oo~ 

(II 
01 
Z 

0 
a: 
Cl 

800 oil 

(II 
01 
Z 

W 
0 
0 
z « 

<100 

'1 
I 

"-

-&0 -. -
GRID N.21 VOLTS 

APR. 18.19<15 RCA VICTOR DMSION 92CM-6412RI 
IADIO coaJOIATIOft,I OF ""'OICA, HAlllSON, NEW JUSE'I' 
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3JPI 

OSCILLOGRAPH TUBE 
POST-DEFLECT!ON ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Vol tage .. .'. . . .. 6.) ...... ae or dc volts 
Current. . . . . . .. 0.6...... amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. 8 ~f 
Cathode to All Other Electrodes. 8!J.I.J.f 
OJl to OJ2 . . . . . • . . . 2.5!J.I.J.f 
OJ) to OJ 4 • • • . • • 2!J.I.J.f 

OJl to All Other Electrodes. 8!J.I.J.f 
DJ2 to All Other Electrodes. 7!J.I.J.f 
OJ) to All Other EI ectrodes. 7!J.I.J.f 
DJ4 to All Other EI eet rodes. . . . . . .. 8 ~f 

Phosphor (For Curves, see front of this Section) . Pl 
FI uorescence and Phosphorescence Green 
Persistence of Phosphorescence Medium 

Focusing Method. . . . . Electrostatic 
Oefl ect i on MethOd. . . . . . • EI ect rostat i c 
Overall Length . . . . . . . . 10" ± 1/4" 
Greatest Diameter of Bulb. . . )" ± 1116" 
Minimum Useful Screen Diameter 2-)/4" 
Mounting Position. . . . . .. ....... Any 
Cap. . . . . . . . .. Recessed Small Ball (JETEC No.Jl-22) 
Base ... , Medium-Shell O'!heptal 12-Pin (JETEC No.B12-)7) 

Basing Designation for BOTTOM VIEW. . ..... 14Jl 

Pin l-Heater Pin 9-Anode No.2, 
Pi n 2 - Cathode Gri d No.2 
Pin )-Grid No.1 Pin 10-Deflecting 
Pin 4 - Internal EI ectrode 

Connect ion- DJ2 
Do Not Use Pi n 11- Defl ect i ng 

Pi n 5 - Anode No.1 EI ect rode 
Pin 7-Deflecting OJl 

Electrode Pin 12-No 
DJ3 Connect i on 

Pi n 8 - Defl ect i ng Pi n 14 - Heater 
EI ect rode DJ4 Cap - Anode No·3 

DJ 1 and DJ2 are nearer the screen 
DJ3 and DJ4 are nearer the base 

With OJ1 positive with respect to OJ2, the spot is deflected 
toward pin 5. With DJ3 positive with respect to0J4, the spot 
is deflected toward pin 2. 
The plane through thetube axis and each of the following items 
may vary fromthetrace producedbyDJ1 and DJ2 bythefollowing 
angular tolerances measured about the tube axis: Pin 5, 100 ; 

Cap (on same side of tube as pin 5), 100 . 

The ang I e between DJ 1 - DJ2 t race and OJ) - OJ4 trace 

AUG. 1. 1951 TUBE DEPARTMENT DATA 1 
RADIO CORPORATION OF AMUle". HARRISON, NEW JERSEY 
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3JPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, Design-Center Values: 

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

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

Negat ive bias val ue. 200 max. 
Positive bias value- o max. 
Positive peak value. .. . . . 2 max • 

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

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode. 125 max. 
Heater positive with respect to cathode. 125 max. 

Equ I pnlent Desl gn Ranges: 

volts 
volts 

volts 

volts 
volts 
volts 

volts 

volts 
volts 

For mny mnode-No.3 voltage (Eb3 ) between 2000' and 4000 volts 

mnd mny anode-No." voltage (Eb",) between 1500" and "'000 volts 

Anode-No.1 Voltage .. 
Grid-No.1 Voltaget •• 
Anode-No.1 Current for any 

Operating Condition 
Deflection Factors: 

20% to 34.5% of Eb2 
1.5% to 4.5% of Eb2 

-50 to +10 

DJ1 & DJ2 
When Eb3 = '" " Eb", 

85 to 115 v dc/in,/kv 
DJ3 & DJ4 62.5to85 v dc/in./kv 

lihen Eb 3 = Eb", 
DJ1 & DJ2 68 to 92 v dclin./kv 
DJ3 & DJ4 50 to 68 v dc/in./kv 

Spot Pos i t ion. II 

volts 
volts 

J'i3flIp 

of Eb2 
of Eb2 

of Eb2 
of Eb2 

D Anode No.2 and grid NO.1. wh i ch are connected together wi th i n tube, 
and rererred to· herein as anode No.2 • 

• At ornear this rating, the effective resistance of the anode supply 
should be adequate to 1 imit the anode-No.2 input power to 6 watts. 

* It is recommended that anode-No.:3 vol tage be not 1 ess than 3000 vol ts 
for high-speed transients. 

** Recommended minimum value of anode-No.2 voltage. 
, with heater voltage of 6., volts, anode-NO., voltage of :3 000 volts. 

anode-No.2 vol tage of 1500 vol ts, anode-NO.1 vol tage adjustetJ for focus. 
grid-NO.1 voltage adjusted to give spot that is just visible, each 
defl ect i ng el ect rode connected through 1-megohm resi stor 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 
OJ1 and DJ 2. 

~: See nex \ p.o' 
AUG. 1. 1951 TUBE DEPARTMENT DATA 1 
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OSCILLOGRAPH TUBE 

Examples of Use of Design Ranges: 
Fof'" anode-No·3 

voltalfe of 2000 3000 4000 
and anode-No.2 

voltalfe of 2000 1500 2000 

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

DJ1 & DJ2· 136 to 184 127 to 173 170 to 230 
DJ3 & DJ 4• 100 to 136 94 to 128 125 to 170 

Maximum Circuit Values: 

volts 

voLts 

volts 
volts 

• 
• 

Grid-No.l-Circuit Resistance 
Resistance in Any 

Deflecting-Electrode Circuit·. 

1.5 max. megohms 

5.0 max. megohms 

For yisua'l extinction 01 undeflected focused spot. 
• volts delin . 
.. It is recommended that the deflecting-electrode-circuit resistances be 

approximately equal. 

OPERATl NG NOTES 

Tt;e 3JP I ut iii zes a med i urn-per s i stence screen hay i n9 green 
fluorescence and phosphorescence. The screen has high 
v i sua I eff j c i ency and except i ana 1 Iy good br ightness contrast 
between the scanned I ine and the background. Under con
ditions of high ambient light, contrast may be maintained 
by the use of a green fi Iter, such as Wrat~en 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 tow- and medium-speed·scanning, 
anode No.3 may be operated at a voltage as low as 2000 volts. 

8ecause of itsmedium persistence, the3JPI 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 excess i ve" f I i cke r. 

AUG. 1. 1951 TUBE DEPARTMENT DATA 2 
IACIO COlPOIATI,ON Of ~IICA. HAIIISON, NEW JUSEY 
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OSCILLOGRAPH TUBE 

SCREE~ RADIUS,\:::::: 3":1: Y\6'J 
13/8 MIN. -It.:--I 
",J H • .1-1---r-'---r"'--T--r-~ 

1""4:1:~ II' I :a R. 7 " 
ANODE N23 • 3:-'8 
RECESSED 12k6 R. [J 

SMALL BALL I I CAP 

a"R. 

10" 
:I:~" 

9~' 

:I:~' 

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

92CM-6583 

AUG. 1, 1951 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA, HARRISON. NfW JERSEY 
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CHARACTERIST ICS 

E-I"= 6.3 VOLTS 
ANODE-N" I VOLTS ADJUSTED fOR FOCUS 
ANODE-N" 3 VOLTS GREATER THAN 

ANODE-N!! 2 VOLTS 
GRID-N" I VOLTS=D 
--- TYPICAL fLUORESCENT-SCREEN : 

(ANODE N° 3) CURRENT 
MAX. TOTAL CURRENT fOR ANY 

TUBE 
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JUNE 22, 1951 TUlEDEPAlITMENT 92CM-7671 
p.DtO COIIt'OIATION Of AMEIICA, HAJIISON, NEW JfnfY 



~ 
3JPI 

AVERAGE CHARACTERI STICS 

EE.p= 6.3 
ANODE-N2 vo-ds ADJUSTED ;US 

CURVE 
ELECTRODE ANODE-NIl2 ANODE-N23 

CURRENT VOLTS VOLTS 

A ANODE N~ 1 2000 4000 

B ANODE N21 ISOD 3000 

C ANODE Nil 2 2000 4ODO 

D ANODE Nil 2 1500 3000 

E ANODE N~ '3 2000 4000 

F ANODE N2 '3 1500 3ODO 

CoR en 
- - - LrJ 

o,a: 1600 
Z~ 
.!.l~ 0« 
00 
Za: III «U UI 

::l; 0: 
UI 
0.. 

1200~ 
0 
0: 
~ 
::l; 

... 
01 
Z , 

800 UI 0 
0 z 
« 
II: 
0 

N .. z 
400 , ... 

Q 
0 
Z « 

-1>0 -40 
CoRID-N~1 VOLTS 

JUNE 22. 1951 1UIE DEPAlrMENI' 92CM- 7870 
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3JP7 

OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3JP7 is electrically and mechanically 1 ike the 
3JPl but util il'es a long-persistence, c.ascade (two
layer) screen which exhibits bluish fluorescence of 
short persistence and greenish-yellow phosphorescence 
which persists for several minutes under conditions of 
adequate excitation and low ambient 1 ight. 
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 fl icker. When 
used with a yellow filter, such as Wratten No.15 (GJ, 
the 3JP7 can be operated with much lower scanning 
f requenc i es. 

GENERAL DATA, MAXIMUM RATINGS, AND EQUIPMENT 
DESIGN RANGES 

forlhoSJP7areidenticai with thosefortheSJPlexcopt 
that Spot Position Is defined as follows: 

with heater voltage of 6.3 volts, anode-No., voltage of 
11-000 vol ts. anode-No.2 vol tage of 2000 vol ts. anode-No.1 

~f!!a~~oidl ~:ie1 5 fj~siO~~:1 b~~: d;:~h 1 d~~l ~~~r n;d~l:~t~od~ 
connected through 1-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 

~~~a~~~~ei~i ~ h;e~;:~e O~r~~~c~~b~y f~~~ :~~ ~~~.i ng one si de 

THE SPECTRAL-ENERGY EMISSIDN CHARACTERISTIC, 
BUILDUP CHARACTERISTICS, 

AUG. 1, 1951 

and PERSISTENCE CHARACTERISTICS of 
the P7 Phosphor are shown at the 

front of this Section. 

TUBE DEPARTMENT 
RADIO corPORATION OF AMEIICA. HARRISON, NEW JERSEY 

DATA 
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3KPI 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. . • . • • • •• 6.3 . . • • •• ac or dc volts 
Current • • • • • • • .. 0.6 ± 10% .•• 

Direct Interelectrode Capacitances (Approx.): 
amp 

Grid No.1 to all other electrodes 
Defl ect i ng e 1 eel rode OJ 1 to 

deflecting electrode OJ2. 
Deflecting electrode OJ3 to 

deflecting electrode DJ4. 
OJl to all other electrodes 
DJ2 to all other elecHodes 
OJ3 to all other electrodes 
DJ4 to all other electrodes 

8 /-4-Lf 

2.5 

2.5 /-4-Lf 
11 /-4-Lf 
8 /-4-Lf 
7 /-4-Lf 
8 /1p.f 

Facep 1 ate • • • • • • • • • • • • • • • Cl ear Gl ass .. 
Phosphor (For Curves, see front of this Section). Pl 

• • • Green Fl uo rescence. • 
Phosphorescence 

Persi stence • 
Focusing Method. 
Deflection Method 
Overall Length •••••• 
Greatest Diameter of Bulb 
Mimimu~ Useful Screen Diameter. 
.eight (Approx.) ••••••• 
ounting Position .•••••• 

6u 1 b. • • . • • • • • • • • • • • • • • • • 
Base ••••••• Medium-Shell Magna1 11-Pin 

Basing Designation tor BOTTOM VIEW. 

Pin l-Heater 
Pin 2-Gria No.1 
Pin 3-Cathode 
Pin 4-Grid No.3 
Pi n 5 - Defl ect i ng 

El ect rode 
DJ3 

Pi n 6 - Defl ect i ng 
Elect rode 

DJ4 
Pin7-Ultor 

(Gri d No.2, 
Grid No.4, 
Collector) 

Pin 

Pin 

Pin 

Pin 

••• Green -
• Medi um 
Elect rostat i c 
Electrostatic 

11-112" ± 1/4" 
3" ± 1/16" 

2-3/4" 
• 9 oz 
• • Any 

• •• • J-24 
(JETEC No. Bl1-66) 
•..•••. 11M 

8 - Defl ect i ng 
Electrode 

OJ2 
9 - Defl ect i ng 

El ectrode 
OJl 

10 - Internal 
Connection
Do Not Use 

11- Heater 

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

..... Indicates a Change. 

4-56 TUBE DIVISION DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY' 
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OSCILLOGRAPH TUBE 
,--------------------------------------, 
Wi th DJ 1 pos it i ve wi th respect to DJi, the spot is defl ected 
toward pin 4. With DJ3 positive with respect to DJ4, the spot 
is deflected toward pin 1. 
The plane through the tube axis and pin 1 may vary· from the 

""-" 

t race produced by DJ3 and DJ4 by ±10o (measu red about the tube" 
axis) • 

... 

The angle between DJl - DJ2 trace and DJ3 - DJ4 trace is 900 

±3°. 
Maximum Ratings, Design-Center Values: 

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

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

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

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

Equipment Design Ranges: 
For any uLtor voltage (EC4) between 

recommended minimum- and 2500 volts 

Grid-No.3 Voltage 
for Focus ••• volts 

"'urid-No.l Voltage for 
Visual Extinction of 
Undeflected Focused 

16% to 30% of EC4 

Spot ••••••••• 
prid-No.3 Current for 

Any Operating Condi-
tion ••••••• 

Deflection Factors: 
DJl & DJ2 •••• 
DJ3 & DJ4 •••• 

Spot Position ••• 

1.9% to 4.5% of EC4 volts 

-15 to +10 

50 to 68 
38 to 52 

## 

.,amp 

v dc/in./kv of EC4 
v dc/in./kv of EC4 

Examples of Use of Design Ranges: 
For ultor voltage of 

urid-No.3 Voltage 
for Focus •••• 

1000 

160 to 300 

2000 volts 

320 to 600 volts 

* Brilliance and definition decrease with decreasing ultorvoltage. Rec
ommended minimum for the )KPI in general service is 1000 volts but a 
d:H:c~Si ~~w a~~ ~g~ ~~~ r~n~~r i ~~t Uf:~e~~~er cand i t i cns of low-vel OC i ty 

:fH 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. 

~ t nd i cates a change. 

4-56 
TUBE DIVISION 

DATA 1 
IADIO COIPOIATION Of AMEiICA, HARRISON, NEW JERSEY 
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OSCILLOGRAPH TUBE 

For ultor voitave of 

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

1000 2000 volts 

Spot • • • • • • • -19 to -45 -38 to -90 vol ts--
Deflection Factors: 

OJI & OJ2 ••••• 
OJ3 & OJ4. • • • • 

Maximum Circuit Values: 

50 to 68 
38 to 52 

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

Electrode Ci rcuit- •••• 

100 to 136 volts dcl i n. 
76 to 104 volts dc/in. 

1.5 max. megohms 

5 max. megohms 
• r tis recommended that the defl ect i ng-e1 ect rode-c i reu i t res i stances b 

approximately equal. 

MEDIUM -SHELL 
MAGNAL 

II-PIN BASE 
JETEC N2 611-66 

92CM - 6599RI 

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

--Indicates a change. 

4-56 TUBE DIVISION DATA 2 
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OSCILLOGRAPH TUBE 
r----------------------------------------------, 

TYPICAL OSCILLOGRAPH CIRCUIT 

2500V. 
DC 

IIO~"6'GE R5 HIGH- ~ 
SUPPLY 

130V. Rb 
DC 

Cl: 0.11'1. 3000 Volts 
e2: 1. 0 J.Lf. 200 Vol ts 

C3 ell- C5 C6: O.05-pf Blocking 
Capac i tors· 

Rl R2: 2 Megohms. 0.5 Watt 

R3: 6 Megohms. 0.5 Watt 

RU: 2-Megohm Potent iometer. 0.5 watt 

HEATER 
SUPPLY 

VOLTAGE 
INPUT 

TO 
DEFLECTING 
ELECTRODES 

92C~-6Q9QR2 t 

R5: 1.0 Megohm, 0.5 watt 
R6: D.S-Megohm Potentiometer, O.5Watt 

R7 R8: Dual 5-Megohm Potentiometer, 
0.5 Watt 

R9 RIO: Dual 5-Megohrn Potent iometer, 
0.5 Watt 

Rll R12 R13 R1l1-: 2 Megohms, 0.5 watt 

~ 

!~3go c:~rf~); i;hi~O~t~~~ 'j: a:r~cuin~O:dS, sthoeU1 ~a~avheav~i ¥~w ~~\ i~~: ~:i \ ~~ 
(200 volts). Fordcamplifier service. de~lecting electrodes should be 
connected dir:ecttoamplifier output. In this service, it ispreferable ''''--..-/ 
usually to remove deflecting-electrode resistors to minimize loading. 
effect on amplifier. In order to minimize spot defocusing. it is 
essential that ultor be returned to a point in the amplifier system 
:~~c~h:i~!,~~~~i~~ee~~~~~~d~~~sible potential difference between ultor 

4-56 

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. 

ruBe DIVISION 
CE-6690R2 

RADIO CORPOIATION OF AMERICA. HARIISON. NEW JERSEY 
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CHARACTERISTICS 

E-r = 6.3 VOLTS 
GRID-N .... 3 VOLTS ADJUSTED FOR FOCUS 
GRID-N<l.1 VOLTS ADJUSTED TO GIVE ULTOR-' 

III 
III 
!oJ 
Z 
t-
J: 
CI 
IX 
III 
!oJ 
Z 
...J 
!oJ 
> 
!;( 
...J 
!oJ 
IX 

CURRENT VALUE REQUIRED TO MAINTAIN 
CONSTANT LINE WIDTH AT DIFFERENT 
ULTOR VOLTAGES. FOR A GIVEN ULTOR 
VOLTAGE, LINE WIDTH AND RELATIVE LINE 
BRIGHTNESS INCREASE WITH INCREASE IN 
ULTOR CURRENT 
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80 

60 

40 

20 
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cP 

1000 1500 
ULTOR VOLTS 

TUBE DIVISION 
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~ 

RADIO CORrORATlON OF AMERICA, HARRISON, NEW JERSEY 
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2000 2500 

92CM-7191R2 
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MAXIMUM ULTOR-CURRENT REQUIREMENTS 
FROM POWER SUPPLY 

E-F=6.3 VOLTS 

4.0 GRID-N!!3 VOLTS ADJUSTED FOR FOCUS 

3.5 

MAX. ULTOR CURRENT 
FOR ANY TUB E AT ZERO 

GRID-N!!I VOLTAGE 
3.0 

RECOMM ENDED 
MAX. ULTOR 

CURR ENT 

2.5 
rn 
w 
a: 
w 
Q. 

::E « 
J 2.0 .J 

~ 
a: 
0 
~ 
:;) 

1.5 

1.0 

0.5 

o 500 1000 1500 2000 2500 
ULTOR VOLTS 

TUBE DIVISION 92CM-7192RI 
1-'010 COttOAA.TION Of AMEllCA. HAUISON, NEW JUSEY 
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AVERAGE CHARACTERISTIC 

Ef=f>.3 VOLTS 
GRID-N23 VOLTS ADJUSTED TO FOCUS 
ULTOR VOLTS=2000 

-60 -40 -20 
GRID-NIII VOLTS 

TUII€ DIVISION 
IADIO COIfiOIATION or AMEUCA. HAnfSON; NEW IUSEY 
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3KP4 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3KP4 IS the same as the 3KP1 except for the follow
ing ttems: 

Genera I: 
Phosphor (For Curves, 

Fl uo rescence. • 
Phosphorescence. 

see front of this section) .• .P4--Sulfide Type 
•••• White 

• ••••• Wh ite 
Persistence .• • • • Med i urn-Sho rt .. 

I n general, operat ion of the 3KP4 at an ul tor vol tage 1 ess 
than 1500 vol ts is not recommended. 

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

the PII 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
tnr items: 

General: 
Phosphor (For Curves, 

Fl uorescence •• 
Pers i stence • 

Phospho rescence 
Pers i stence • 

see front of this Section) •••••• P7 
• Purpl ish-Blue 
• .Med i urn-Short 
Yellowish-Green 
• •• Very Long 

I n general, ope rat i on of the 3KP7 at an u lto r voltage 1 ess 
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 ztems; 

Genera I: 
Phosphor (For Curves, 

Fl uo rescence. • 
Phosphorescence . • 

Pers i stence • • • 

see front of this Section), •••• PH 
• •••••••• Bl ue 
• •••••••• Blue 
• •••• Med i urn-Short 

I n gene ra 1, ope rat i on of the 3KPH at an u 1 to r vo 1 tage 1 eSs 
than 1500 volts is not recommended. 

... Indicates a change. 

11-58 ELECTRON TUBE DIVISION DATA 
RADIO cmpORATION OF AMERICA, HARRISON, NEW JERSEY 
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3KPI6 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

he 3KP16 is the same as the 3KP1 except for the follow
·ng items: 

General: 
Phosphor (For Curves. see front of this Section) ..... P16 

Fl uorescence-
Vis i b 1 e rad i at i on. . 
Invisible radiation .. 

Phosphorescence--
Persistence of visible radiation 
Persistence of invisible radiation 

· .... Violet 
Near-Ultraviolet 

· .. Very Short 
· .. Very Short 

I n general. ope rat i on of the 3KP16 at an u ltor voltage 1 ess 
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 foy the followlng 
items: 

General: 
Faceplate. 
Bulb. 

Spherical Clear Glass 
J-24P1 

Weight (Approx.) • . . • • . . • • 7 oz 

t--:3' ± r~'-----1 
I .1 SCRE~N DIA. 

0.3S0'111j;;;, ...... -l-. _--=H_-.2_~-r'4 MIN. , 

SMALL-SHELL 
DUODECAL 

la-PIN BASE 
JETEC Ng BIO -75 

OR 

SMALL-SHELL 
DUODECAL 

12-PIN BASE 
JETEC NgB12-43 

92CM-7I1QAI 

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

SEPT. 1. 1955 TUBE DIVISION DATA 
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3RP\-A 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 

Heater, for Unipotential Cathode: 
Vol tage ......... 6.3 ...... ac or dc volls 
Current ......... 0.6 ± 10% .amp 

Direct Interelectrode Capacitances (Approx.): 
,1' Grid No.1 to all other electrodes 8 J1.J1.f 

Deflect ing electrode DJl to 
deflecting electrode DJ2. 2 wf 

Deflecting electrode DJ3 to 
deflecting electrode DJ4. 2 J1.J1.f 

DJl to all other electrodes 11 wf 
DJ2 to all other electrodes 8 wf 
DJ3 to all other electrodes 7 J1.J1.f 
DJ4 to all other electrodes 8 wf 

Facep 1 ate . . . . . . . Fl at Cl ear Gl ass 
Phosphor (For Curves, see front of this Section). .. Pi 

Fl uo rescence. . . Green 
Phosphorescence .Green 

Persistence. Medium 
Focus i ng Method . . El ectrostat i c 
Defl ect i on Method . El ect rostat i c 
Overall Length. . 9-1/8" ± 1/4" 
Greatest Diameter of Bulb 3" ± 1/16" 
Minimum Useful Screen Diameter. 2-3/4" 
Mounting Position. . . . . . . . ... Any 
Weight (Approx.)........ 120z 
Bu lb.. ..... . . . . . . . . . J-24S1 
Base ...... Small-Shell Duodecal 10-Pin (JETEC No.B1D-75), 

or Smal l-Shp.l 1 Duorlecal 12-Pin (JETEC No.B12-43) 
Bas i n9 Des i ~nat i 0" for ROTTOM V lEW. . ....... 12E 

f'i n 1 - Heater 
Pin 2 - Gri d No.1 
Pin 3 - Cathode 
Pi n 4 - Grid No.3 
Pin 5&- I nterna 1 

Connect i on-
Do Not Use 

Pi n 6 - Defl ect i n9 
Electrode 

Pin 7 -
DJ3 

Defl ect i n9 
Electrode 

DJ4 

Pin 8 -

Pi n 9 -

10 -

Pi n 11&-

Ul tor 
(Grid No.2, 
Grid No.4, 
Collector) 

Defl ect i ng 
El ect rode 

DJ2 
Defl ect i ng 

El ect rode 
DJl 

I nterna 1 
Connection
Do Not Use 

Pin 12 - Heater 

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

.. Pins 5 and 11 are omitted from the lO-pin base. 

JULY 1. 1955 TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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3RPI-A 

OSCILLOGRAPH TUBE 

With DJl positive with respect to DJ2, the spot is deflectedr'" 
toward pin 4. WithDJ3 positive with respect to DJ4, the spot 
is deflected toward pin 1. 
The plane through the tube axis and pin 1 may vary from the 
tr~ce produced by DJ3 and DJ4 by 100 (measured about the tube , 
aXIs) • 

The angle between DJl - DJ2 trace and DJ3 - DJ4 trace is 900/~ 
± 30 . 

Maximum Ratings, Design-Center 

ULTORo VOLTAGE .... 
ULTOR INPUT (AVERAGE). 
GR I D-No.3 VOLTAGE ... 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Positive peak value. 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECT I NG ELECTRODE . 

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

Equipment Design Ranges: 

Values: 

to cathode. 
to cathode. 

2500 max. volts 
6 max. watts 

1000 max. volts 

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

500 max. volts 

125 max. volts 
125 max. volts 

For any ultor voltage 

Grid-No.3 Voltage 
(Ec4 ) between 500* and 2500 volts 

for Focus ..... 
Maximum Grid-No.1 

Voltage for Visual 
Extinction of Un
deflected Focused 
Spot ...... . 

Grid-No.3 Current for 
Any Operating Con-
d i t ion .... 

Deflection Factor: 
DJl & DJ2' . 
DJ3 & DJ4· .. . 

Spot Pos i t ion .. . 

16.5% to 31% of EC4 volts 

-6.75% of Eq 

-15 to +10 

73 to 99 
52 to 70 

fI,fI, 

volts 

!lamp 

v dcfin.fkv of EC4 
v dcfin.fkv of EC4 

o The."ultor R in a cathode-ray tube istheelectrode to which is applied 
the highest de vol tage for accelerat i n9 the e1 eet rans in the beam prior 
to its deflection. In the 3RP1-A, the ultor function is performed by 
grid NO.~. Since grid No.1j., grid NO.2. andcol1ector are connected to
gether within the 3RP1-A. they are collectively referred to simply as 
"ultar" for convenience in presenting data and curves. 

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

I/!II: 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. (...,..--

'",-" 

JULY 1, 1955 
TUBE DIVISION 

TENTATIVE DATA 1 
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3RPI-A 

OSCILLOGRAPH TUBE 

' •. Examples of Use of Design Ranges: 
For ultor volta~es of 

Grid-No.3 Voltage 
for Focus ..... 

Maximum Grid-No.1 
Voltage for Visual 
Extinction of Un
deflected Focused 
Spot . . . . . . 

Deflection Factors: 
DJl & DJ2· ... . 
DJ3 & DJ4· ... . 

Maximum Circuit Values: 

1000 

165 to 310 

-67.5 

73 to 99 
52 to 70 

Grid-No.l-Ci rcuit Resistance. 
Resistance in Any Deflecting-

Electrode Ci rcuit- .... 

2000 volts 

330 to 620 volts 

-135 volts 

146 to 198 volts dc/in. 
104 to 140 volts dc/in. 

1.5 max. megohms 

5 max. megohms 
• It is recommended that the deflecting-electrode circuit resistances be 

approximately equal. 

SMALL-SHELL 
DUODECAL 

10 -PIN BASE 
JETEC N2B10-75 

OR 
SMALL-SHELL 

DUODECAL 
12-PIN BASE 

JETEC N2 B12-43 

I" 9 V8 
I" 
±~ 

92CS-8497 

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

JULY 1. 1955 TUBE DIVISION 
TENTATIVE DATA 2 

RADIO CORPORATION Of AMEll:ICA., HARRISON, NEW JERSEY 



Cl: 0.2 J1.f 
C2: 1.0 f,Lf 

~ 
3RPI-A 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

HEATER 
SUPPLY 

VOLTAGE 
INPUT 

TO 
OEFLECTING 
ELECTRODES 

92CS-b777RI 

RI4: 1.0-Megohm Potentiometer 
R5: 0.5 Megohm, 0.5 watt 

C3 ell. C5 C6: O.05-t~p!~?~~~~i R6: 0.35 Megohm, 0.5 Watt 
R7 R8: Dual 5-Megohm Potent iometer 
R9 Rl0: Duals-Megohm Potent i ometer 
Rll R12 R13 R1Il.: 2 Megohms, 0.5 watt 

Rl R2: 2.5 Megohms, 0.5 watt 
R.3: 2.5 Megohms, 1 watt 

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

~r:~ ~!~~rc!~ ~~~~~~~1~g t~~~C~~~d~:v~h~~fd vboe' ~~~~e~t~~nair:~f ~~ :~g~ I: 
fier output. In this service, it ;s preferable usually to remove 
deflecting-electrode resistors to minimize loading effect on amplifier. 
In order to minimize spot defocusing. it is essential that ultor be 

~;!~r~f~ ;6t:nf~~lntd iiPf~~:ntemPblei/wieeern ~ri~~~n~h~ ~~ d~~\ ~ci \ ~~ ~lheectl~oWdeess: 

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

JULY 1. 1955 TUBE DIVISION CE-6777R1 
RADIO COIPORATION Of AMERtCA, HARRISON, NEW JERSEY 
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CHARACTERISTICS 

E£=6.3 VOLTS 
GRID N~3 VOLTS ADJUSTED FOR FOCUS 
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AVERAGE CHARACTERISTICS 

E+,=6.3 VOLTS 
ULTOR VOLTS=IOOO 
GRID-N.23 VOLTS ADJUSTED FOR FOCUS 
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~ ~~ 3WPI ;0" 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Vo 1 tage. . . • . . .. 6.3 .. ac or dc volts 
Current. . . . . . . .. 0.6 ± 10% . .amp 

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

deflect ina electrode OJ2 . 
Deflecting electrode DJ3 to 

deflecting electrode DJ4 . 
OJ I to all other electrodes. 
DJ2 to all other electrodes. 
DJ3 to all other electrodes. 
OJ4 to all other electrodes. 

4.6 to 8.7 
3 to 5.7 

1.7 to 3.3 

1 to 2 iJIl-f 
5.5 to 10.5 iJIl-f 
5 .. 5 to 10.5 I-'I-'f 
3.5 to 6.8 iJIl-f 
3.5 to 6.8 iJIl-f 

. Cl ear Gl ass Faceplate, Flat. .....•... 
Phosphor (For Curves, see front of 

Fl uorescence .• 
this Section) .. Pl 

Phosp horescence. 
Persistence •.•. 

Focusing Method •.•. 
Deflection Method •.. 

Defl ect i ng--€ 1 ect rode 
arrangement .... 

Overall Length .•.... 
Greatest Diameter of Bul b ... 
Minimum Useful Screen Diameter .• 
Minimum Useful Scan (Centered with 

respect to tube face): 

· . • • .Green 
· . • . .Green 
· ... Med ium 
.Electrostatic 
.Electrostatic 

.See Dimensional Outline 
11-1/2" ± 1/8" 

3" ± 1/16" 
2-3/4" 

By deflecting electrodes OJ I & OJ2 2-1/2" 
By deflecting electrodes OJ3 & OJ4 2-1/4" 

We i ght (Approx.) . . . . . . 1 I b 
Mounting Position. . . . . . .Any 
Bulb. . . • • • . . . . . • .•......• J24R 
Base .•... Small-Shell Duodecal 10-Pin (JETEC No.Bl0-75), 

or Small-Shell Duodecal 12-Pin (JETEC No.B12-43) 
Basing Designation for BOTTOM VIEW. •....•. 12T 
Pin 1 - Heater Pin 8 - Ultor 
Pin 2 - Grid No.1 (Grid No.2, 
Pi n 3 - Cathode Gri d No.4, 
Pin 4 - Grid No.3 Collector) 
Pin 6 - Deflecting Pin 9 - Deflecting 

Electrode Electrode 
OJ I DJ4 

Pin 7 - Deflecting Pin 10 - Deflecting 
Electrode Electrode 
DJ2 OJ3 

Pin 12 - Heater 

4-57 TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JEk~EY 
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3WPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, Desirn-Center Values: 
ULTOR VOLTAGE ••••• 
ULTOR I NPUT (AVERAGE). 
GRID-No.3 VOLTAGE ••• 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Positive peak value •.••• 

PEAK VOLTAGE BETWEEN ULTOR AND ANY 
DEFLECTING ELECTRODE •••. 

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

Equipment Design Ranges: 

2500 max. 
6 max. 

1000 max. 

200 max. 
o max. 
o max. 

500 max. 

lBO max. 
180 max. 

For any ultar voltage (Ec~) between recommended 
minimum- and 2500 voLts 

Grid-No.3 Vol tage 
for Focus. • • • 

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

Grid-No.3 Current 
for Any Ope rat-
i ng Cond i t ion •• 

Deflection Factors: 

-3% to -5% of EC4 

-15 to +10 

volts 
watts 
volts 

volts 
volts 
volts 

volts 

volts 
volts 

volts 

volts 

DJ 1 & DJ 2 • • 
DJ 3 & DJ4· .••. 

Spot Pos i t 1 on. • • • 

41.5 to 50.5 
28.5 to 35 

tIti 

v dc/in./kv of Ec~ 
v dc/in./kv of Ec~ 

Examples of Use of Design Ranges: 
For ultor voltare of 1000 

Grid-No.3 Volt-
age for Focus. 165 to 310 

Gr i d-No.l 
Voltaae for 
Vi sU/l;f Ex
tinction of 
Undefl ected 
Focused Spot 

Defl ect ion 
Factors: 

-30 to -50 

2000 

247 to 465 330 to 620 

-45 to -75 -60 to -100 

volts 

volts 

VOlt1 

DJI & DJ2 •• 
DJ 3 & DJ~ •• 

41.5t050.5 62.3 to 75.8 83 to 101 v dc/in. 
28.5 to 35 42.8 to 52.5 57 to 70 v dcl i n. 

* Brill lance and definit ion decrease with decreasing ultor voltage. 
Recommended minimum for the 3WPl 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 ievels. 

/I!H:: See next page. 
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OSCILLOGRAPH TUBE 

Maximum Circuit Values: 
Grirl-No.l-Circuit Resistance 
Resistance in Any Deflecting-

Electrode Circuit- ••••. 

1.5 max. megohms 

5 max. mego hms 

SPECIAL PERFORMANCE DATA 
For uLtor voLtaff' of 1500 voLts 

Line Width". 0.026 max. inch 
Peak Grid-No.1 Dr i ve f rom Spot 

Cutoff". 50 max. volts 
Raster Shape § 
Deflection Factor Uniformity • 
#II With grid-No.1 voltage adjusted to give a spot tnat 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. 

• Jt is recommended that the deflect ing-electrode-ci rcuit resistances be 
approximately equal • 

.. under the following conditions: heater voltage of 6.3 volts, brightness 
of 7 foot-lamberts measured on a 2" x 2 ft , l.J.9-1ine raster with high
frequency scanning applied to deflecting electrodes OJ,! and DJ2. for 
Hone-width measurement, the hiQh-frequency scanning IS adjusted to 
give a raster width of 6.9 cm with the grid-No.3 voltage adjusted to 

{~~~ t:~a~~:N [~;u~nJi\ Fdeun~lerscO:nntiunbge lfi~ce~' ar~ajt~~ ~~~~~; ~ ~ s~ f~: 
F~!~~~b~~ighfi~~a~~~!3 ~~ i~~r~!~i~/~i~~e o~u~~!e~~b~f f~~: ~Y~1d~~t~~ 

§ the number of scanning lines (/l.9). 

~ ~~~~gtehe a~jlJsOt~dg f~~n1~~ ~~~s ~n~e~trerd'::~~ .t~g; a fI a~;? adj lu~St'eJ rti ~-~ f ~~ 
visible raster. with 1l9-1 ine raster centered with respect to the tube 
faceandsize adjusted to give mean dimensions of 1.875" in 1DJ2 direc
tion and 1.688" in 3DJ1I- direction, all points on the raster will lie 
within the area between the two rectangles also centered with respe.ct 
to the tube face; the one, 1.920M in 1DJ2 direction by 1.730~ in 3DJil 
direction; the other, 1.830" in 10J2 direction and 1.61l6- in 3DJil 
direct ion • 

• The deflection factor for either OJ1 and OJ2 electrodes or DJ3 and 
DJ1I- electrodes for a deflect ion of less than 75 pe-r 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. 

TUBE DIVISION 
TENTATIVE DATA 2 

RADIO CORPORATION OF AMERICA. HARtISON. NEW JERSEY 
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OSCILLOGRAPH TUBE 
,-----------------,~ 

SMALL-SHELL 
DUODECAL 

IO-PIN BASE 
JETEC N2BIO-7!> 

OR 
SMALL-SHELL 

DUODECAL 
12-PIN BASE 

JETEC N2B12-43 

92CS-9130 

tOF BULB WILL NOT DEVIATE MORE THAN 20 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 1 AND DJ 2 BY AN ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXIS) OF ± 100. ANGLE BETWEEN 
DJ 1 - DJ 2 TRACE AND DJ 3 - DJ. TRACE IS 900 ± 10. 

DJ 1 AND DJ 2 ARE NEARER THE SCREEN: DJ 3 AND DJ. ARE NEAReR 
THE BASE. WITH DJ 1 POSITIVE WITH RESPECT TO DJ 2 , THE 
SPOT WILL BE DEFLECTED TOWARD PIN 3: LIKEWISE, WITH DJ 3 
POSITIVE WITH RESPECT TO DJ" THE SPOT WILL BE DEFLECTED 
TOWARD PIN 12. . 

4-57 
TUBE DIVISION CE-9130 
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OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

IOOV 

+-
IOOV 

l RIS 

R4 

1300V RS 

Rf> 
2300V 

C6 
t::-o DJI 

+---~-l@o DJ2 

~DJ3) 
+----?-7---~,~DJ4 

DC t R7 
RI9 

VOLTAGE 
INPUT TO 

DEFLECTING 
ELECTRODES 

HIGH 
VOLTAGE Re AC 400V 
SUPPLY +-

300V R9 
FI 

RIO C4 

R22n 

\ R20 

INTEn-9CS 

117V 
60'" 

C1: 0.5 p.f, 3000 volts 
C2: 8 p.f. 250 volts 
C.3: 1 p.f. 200 volts 
e1l-: 1 p.f, 200 volts 
'C5: 0.05 JLf, .3000 volts 
C6 C7 C8 C9: 0.05 #Lf, 600 volts 
Rl R2: 510000 ohms, 1/2 watt 

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

R7: 220000 ohms, 1/2 watt 

R8: SOD ODD-ohm potent lometer, 
1/2 watt 

R9: .300000 ohms, 1/2 watt 

RIO: IODOOO-ohm potent i ometer. 
1/2 watt 

GRID MODULATION 
INPUT 92CM-9131 

Rll R12: Dua' i-megohm' potent i ometer 
1/2 watt 

R13 R1J.l.: Dual i-megohm potentiometer, 
1/2 watt 

R15 R16 Rl1 RiB: 1.5 megohms, 1/2 
watt 

R19: 2 megohms, 1 watt 

R20: 510000 ohms, 1/2 watt 

R21: 5 megohms, 1/2 watt 

R22: 5100 ohms. 1/2 watt 

T1: Transformer, with 6.3-volt/i
ampere secondary, insulated 
for at least 3000 volts, such 
as Thordarson T26F65. 

F1: i-ampere' fuse 

Devices and arrangements shown or described herein may 
use ~atents 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 TUBE DIVISION CE-9131 
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AVERAGE CHARACTERISTICS 

Ef = 6.3 VOLTS 
GRID-N .... 3 VOLTS ADJUSTED FOR FOCUS. 
GRID-N .... I VOLTS ADJUSTED TO GIVE ULTOR-CURRENT VALUE 

REQUIRED TO MAINTAIN CONSTANT LINE WIDTH AT DIFFERENT 
ULTOR VOLTAGES. FOR A GIVEN ULTOR VOLTAGE,LINE WIDTH 
AND RELATIVE LINE BRIGHTNESS INCREASE WITH INCREASE 
IN ULTOR CURRENT. 

* LINE WIDTH MEASURED BETWEEN POINTS WHERE BRIGHTNESS 
WAS APPROX. 1;2 THAT AT CENTER OF LINE. 
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Ef' = &.3 VOLTS 

(@ 
3WPI 

CHARACTERISTICS 

GRID-N"3 VOLTS ADJUSTED FOR FOCUS. 
GRID-N.21 VOLTS-O 
---- TYPICAL FLUORESCENT-SCREEN 

CURRENT (MEASURED ON SPECIAL 
LABORATORY TUBE). 
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AVERAGE CHARACTERISTICS 

Ef' = 6.3 VOLTS 
GRID-N D 3 VOLTS ADJUSTED FOR rocus. 

UL TOR CURRENT. 
--- FLUORESCENT-SCREEN CURRENT 

(MEASURED ON SPECIAL LABORA 
TORY TUBE). 
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3WP2 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

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

General: 
Phosphor (For Curves, 

Fl uo rescence. • . • 
Phosphorescence . . 

Persistence ... 

see front of this Section) .•.... P2 
. Greenish-Yellow 

Greenish-Yellow 
......... Long 

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

3WPII 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3WP11 is the same as the 3WP1 except for the fnllowing 
items: 

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

Fluorescence •.•. 
Phosphorescence . . 

Pers i stence . . . 

. P11 

.Blue 

. Blue 
Short 

Line width and drive values for the 3WP11 are the same as 
those shown for type 3WPl under the heading SPECIAL PER~ 
FORMANCE DATA and are based upon operation at brightness 
values calculated from 3WPl performance. 
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5ABPI 

OSCILLOGRAPH TUBE 

I ". 
e ~t 
:I:~' 

POST-ULTOR 
RECESSED 

SMALL BALL 
CAP 

JETEC N- .. JI-22 

92CM-7842 

IO~: 
MAX. 

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

JUNE 1. 1953 lUBE DEPARTMENT 
RADIO CORPOIATION Of AMI'ICA, HAlIIION, NEW J!ISEY 

CE-7842 
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5ABPJ 

TYPICAL CHARACTERISTICS 

Eof'= 
GRID-N.t3 VOL.TS ADJUSTED FOR FOCUS 
POST-UL.TOR VOLTS=2xULTOR VOLTS 

FEB.II,1953 

UL.TOR VOLTS 

TUIE DEPARTMENT 
tADfO COIfOIATfON Of AMaleA, fWllSC»t NIW JEISIY' 

~I 

112CM-6620RI 
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5ABPI 

CHARACTERISTICS 

Ef' = 6.3 VOLTS 
GRID-N"3 VOLTS ADJUSTED FOR FOCUS 
POST-ULTOR(GRID N" 5 & COLLECTOR) VOLTS 

GREATER THAN ULTOR(GRIDS N"2 & NII4) 
VOLTS 

GRID-Nil I VOLTS = 0 

MAX. TOTAL CURRENT FOR ANY TUBE 
--- TYPICAL FLUORESCENT'-SCREEN 

(POST-ULTOR) CURRENT 

3500 

~2500 
~ 
:> 
I 

~2000 .. 
~ 1500 
I-
..J 
:> 

. ~ 1000 

500 

FEB.3,1953 

ULTOR VOLTS 

TUBE DEPARTMENT 
RADIO COIPORATION or AMIIICA. HARRISON. NEW JEISE'/' 

160 

140 

20 

I12CM-7910 



FEB.4,1953 

~ 
5ABPI 

AVERAGE CHARACTERISTICS 

ADJUSTED FOR FOCUS 

4000 
1500 3000 

GRID-Nil I VOLTS 

TUBE DEPARTMENT 
RADIO COIPOIATION Of AMIIICA. HAIII$ON. N!W JIISIY 

'",:_; 

'--=" 

1800 

1800 

1400 
til 
w 

1200 i 
~ 

IOOO~ ,... 
<t 
011 
N 

8OO! 
til 
0 
~ 

6OOe. "~" 

~ 
400 

200 
r" 
" ... 

0 

I12CM-71111 
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5ADPI 

AVERAGE CHARACTERISTICS 

Ef. = 6.3 VOLTS 
GRID-N"3 VOLTS ADJUSTED FOR FOCUS. 

CURVE ELECTRODE ULTOR POST-ULTOR 
CURRENT VOLTS VOLTS 

A ULTOR 2000 4000 
B ULTOR 1500 3000 
C POST-ULTOR 2000 4000 
D POST-ULTOR 1500 3000 

1800 

1600 

1400 
til 
LU 
a: 
LU 

120 1200~ 
(§ 

2 a: u 
~ 100 1000 ::! 
t;l ¢ 
:l ... 
0 N 
U 80 800~ ... ", 
otlLU til 
CIa: C 

Z~ a: 
c::li 60 600 2-
a:~ a: 
85 I? 

..J 

~::li 40 
::l 

400 

::l 

"'-til 

1r 20 200 

-70 -60 -50 -40 -30 -20 -10 o 
GRID-Nil I VOLTS 

TUBE DIVISION 92CM-9099 
ItADIO CORPORATION 01' AMERICA. HARRISON, New JEIl$E'( 



Ef' - 6.3 VOLTS 
GRID N23 VOLTS ADJUSTED FOR FOCUS. 
POST-ULTOR (GRID N" 5 & COLLECTOR) VOLTS 

GREATER THAN ULTOR(GRIDS N22 & N"4) 
VOLTS. 

GRID-N"I VOLTS-O 

MAX. TOTAL CURRENT FOR ANY TUBE. 
--- TYPICAL FLUORESCENT-SCREEN 

(POST-ULTOR) CURRENT. 

4000 

~3500 
a: 
W n. 
~ 

~30oo 
U 
~ 

l5 2500 

'J 
::l 
I 

li;2000 
0 
n. 
0/1 

l5 1500 
f-
..J 
::l 

~ 1000 
f-
0 
f-

500 

160 

140 

!/) 

120 !l! w n. 
~ 

~ 100 U 
~ 

Z 
w 

60 w 
a: 
U 
f/) 

~ 
60 Z 

W 
U 
f/) 
W a: 
0 

40 ::l 
..J ... 

20 

o o 
1400 1600 1800 2000 2200 2400 2600 

ULTOR VOLTS 

TUBe DIVISION 92CM-7910 
RADIO CORPORATION OF AMfiICA. HARRISON, NEW JERSEV 

.,~.::... ; 
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5ADPI 

TYPICAL CHARACTERISTICS 

E-r= 6.3 VOLTS 
GRID-N° 3 VOLTS ADJUSTED FOR FOCUS. 
POST-ULTOR VOLTS=2xULTOR VOLTS 

100 

90 

80 

70 

U) 
U) 
W 
Z 
t- 60 
:I: 

" a: 
<D 
W 50 
Z 
J 

IJJ 
~ 40 t-« 
..J 
w 
a: 

30 

20 

10 

o 
1500 1600 1700 1600 1900 2000 

ULTOR VOLTS 

TUBE DIVISION 92CM-6620RI 
R.\OIO CORPORATION Of AMERICA, HARRISON, NEW JERSEV 





~ 
5ABP4 

OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The SABP4 lS the same .as the SABPI except for the following 
items: 

General: 
Phosphor (For Curves, see front of t.his section) • 

Fl uo rescence •• 
Phosphorescence .•••••••••••• 

Persistence •••••••••••••• 

• P4-Sul fide Type 
White 

• • White 
• ••• Short 

THE PERSISTENCE CHARACTERISTICS 
of the P~-sulfide phosphor are the same as those shown for 

the PII phosphor at the front of this Section 

5ABP7 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5ABP7 ,s the same as the SABPI except for the following 
items: 

General: 
Phosphor (For Curves, 

Fl uo rescence. • 
Persistence. 

see front of this Section) ••••• P7 

Phosphorescence 
Persistence. 

5ABPII 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 

• ••••• Bl ue 
• • • •• Short 
Greenish-Yellow 
• ••••• Long 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The SABPll is the same as the SABPI except for the following 
items: 

General: 
Phosphor (For Curves, 

Fl uo rescence. • 
Phosphorescence • • 

Pers i stence • • . 

NOV. 1. 1955 

see front of this Section). 

TUBE DIVISION 
IADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

• P11 
• Bl ue 
.Bl ue 
Short 

DATA 





~ 
5ADPI 

OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. • . • . • •• 6.3 ac or dc volts 
, Current... . . • • .• 0.6 ± 10% • amp 
,Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes. 4.2 to 7.9 ~f 
Cathode to all other electrodes. 3.1 to 5.8 ~f 
Deflecting electrode DJ1to 

deflecting electrode DJ 2 . 1. 7 to 3.1 ~f 
Deflecting electrode DJ 3 to 

deflecting electrode W 4 • 0.7 to 1.3 ~f 
DJ I to all other electrodes. 4.4 to 9.2 ~f 
DJ2 to all other electrodes. 4.4 to 9.2 ~f 
DJ3 to all other electrodes. 2.8, to 5.3 ~f 
DJ 4 to all other electrodes. 2.8 to 6.3 I-'I-'f 

Facepl ate, Fl at. . . • . . . • . • • . .Cl ear Glass 
Phosphor (For Curves, see front of this Section) .••.. Pi 

Fl uo rescence • • • • • • • Green 
Pho spho rescence. . • • • • Green 

Pers i stence.". . • • . • . Med i um 
Focusing Method. . . . .Electrostatic 
Defl ect i on Method. • • • El ect rostat i c 

Deflecting-electrode 
arrangement. . . • .Se. DimensionaL OutL ine 

verall Len9th . • • • • • 16-3/4" ± 3/16" 
Greatest Diameter of Bulb. . • . 5-1/4" ± 3/32" 
Minimum Useful Screen Diameter. • •••. 4-1/2" 
Weight (Approx.) • 2-1/2 1 bs 
Mount i ng Pos it ion. . . • . • • • • . • • • • • . • • • • • Any 
Cap •••••••.••• Recessed Small Ball (JETEC No.Jl-22) 

, Bu 1 b • • • • • • • • • • • • • • . . • • • • J42 
Base ••••• Medium-Shell Diheptal 12-Pin (JETEC No.B12-37) 

Bas i ng Des i gnat i on fo r BOTIOM V lEW. • • . . ., 14J 
Pin i-Heater Pin 9-Ultor 
Pin 2-Cathode (Grid No.2, 
Pin 3-Grid No.1 Grid No.4) 
Pi n 4 - No Connec- Pi n 10 - Defl ect i ng 

tion-Do Electrode 
Not Use DJ2 

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

El ect rode DJ I 
DJ3 Pi n 12 - No Connec-

Pin 8 - Defl ect i ng t i on 
';f Electrode Pin 14-Heater 
4 DJ4 Cap - Past-UI tor 

12-56 

(Gri d No.5, 
Co 11 ector) 

TUBE DIVISION TENTATIVE DATA 1 
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5ADPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, Design-Center VaLues: 

POST-ULTOR VOLTAGE ..•... 
ULTOR VOLTAGE. . . . • . . . . 
RATIO OF POST-ULTOR VOLTAGE TO 

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

6000 max. 
2600 max. 

2.3:1 max. 
1000 max. 

200 max. 

\1./ 
volts 
volts 

volts 
~~ 

vol ts. Negative bias value. 
Positive bias value
Positive peak value. 

0 max. volts '" 

PEAK VOLTAGE BETWEEN ULTOR AND ANY 
DEFLECT I NG ELECTRODE . . .'. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respe'ct to cathode 
Heater 'positive with 

respect to cathode 

Equipment Design Ranges: 

2 max. volts 

500 max. volts 

180 max. volts 

180 max. volts 

With any post-uLtor voLtage (Ee ) between 2000' and 6000 voLts 
and any uLtor voltage (Ee~J 5et...,en 1500" and 2600 voLts 

Grid-No.3 Voltage 
for Focus. . • • 20% t034.5% of EC4 vol ts, 

Grid-No.1 Voltage 
for Visual Ex
tinction of Unde
flected Focused 
Spot . . . . . .. -2.25% to -3.75% of EC4 vo lts 

Gri d-No.3 Cu rrent 
for Any Operating 
Cond i t ion. • . . • -15 to +10 !Lamp 

Deflection Factors:~ 
When Ec = " x Ee : 

DJ I &5DJ2 • •• ij 
DJ3 & DJ4' •• 

When Ee = Ee : 
DJ I &5DJ2 • ~ 
DJ3 & DJ 4 • 

Spot Position ... 

26.7 t033.3 
20.3 tc 25 

21.5 to 26.5 
16 to 20 

fM 

v dc/!n./kv of Ec~ 
v dcl In. Ikv of Ec4' 

v dc/in./kv of Ec 
v dc/in./kv of Ec4 

4 

.• At or near this rating, the effective resistance of the ultor supplyl 
Should be adequate to 1 imit the ultor input power to 6 watts, 

'-c-_--,/ 

rt 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-u1tar voltage of 4000 volts,' 

u ~ ~~~N~~'1tavgoel ~~~~O~dj~~l:d ~~i dg-r~;3 s;~~ t~~:t a4 jsuYue:t t~i~! ~r e ~O~~~'h~ 
~ef1ecting electrode connected through a i-megohm resistor to ultor,J 
and the tube shielded from all extraneous fields, the center of the .... -., 
undeflected, focused spot will fall within a circle having an 8-mm 'J 

radius concentric with the center of the tube face. 

*: See next page. 

12-56 
TUBE DIVISION 

TENTATIVE DATA 1 
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5ADPI 

OSCILLOGRAPH TUBE 

Examples of Use of Design Ranges: 
With post-uitor vol tage of 2000 3000 

rnd ultor voltage of 2000 1500 

Gri d-No.3 
Voltage for 
Focus • 400 to 690 300 to 515 

Gri d-No.l 
Vo ltage for 
Visual Ex-
tinction of 
Undefl ected 
Focused Spot. -45 to-75 -34 to -56 

Defl ect i on 
Factors:ii 

43 to 53 40 to 50 DJ , &DJ2 
DJ 3 & DJ 4 32 to 40 30.5 to37.5 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 
Resistance in Any Deflecting-

Electrode Circuit-••• 

4000 volts 

2000 volts 

400 to 690 volts 

-45 to -75 volts 

53.4 to 66.6 v del in. 
40.6 to 50 v dc/in. 

1.5 max. megohms 

5.0 max. megohms 

SPECIAL PERFORMANCE DATA 
With post-ultoF voltage of 
and ultoF voltage of 

Line Width- ••••••• 
Peak Grid-No.1 Drive from 

Spot Cutoff_ ••••• 
Raster Shape. • • • • • • 

3000 volts 
1500 volts 

0.030 max. 

45 max. 
§ 

inch 

volt 

# The deflecting electrodes in the SADP1 are designed to have extra-high 
deflection sensitivity and consequently produce less than full-screen 
deflection. With post-deflection acceleration, the len9thofdeflection 
in either horizontal or vertical direction may be lImited to !j.-l/J.l. 
inches; without post-deflection acceleration, deflectiontoful1 screen 
diameter will ordinarily be obtained. 

• It is recommended that the deflecting-electrode-circuit resistances 
be approx imately equal. 

'" under the following conditions: heater voltage of 6.3 volts, bright-
ness of 15 foot-lamberts measured on a 2M x 2", 1I-9-1ine raster with 
high-freqUencti scanning aPflied to deflecting electrodes OJ1 and DJ~. 

f~r 9 t~~e;w~~s~e~e~~~t~m~f i2 t ~~ ~ I {~-U~:q~~7~:N~:;n~~ l{a~~ :~j ~~ie~ 
to give sharrest focus at center of tube face. Raster height is con
tracted unti individual scanning linesarejust barelydistin~uishable.1 
Line width is expressed as the quotient of the contracted raster height 
measured at the center I ine of the tube face divided by tne number 
of scanning I ines (~9). 

§ under the following conditions: heater voltage of 6.3 volts, grid-No.3 

~?~ t~~; ~~~~:;~d :i{h f~9c~ls(neanrdasgt~ird,-NtOh~1 sVi~~t~~e w~4b~s';d a~ju~i~~ 
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 1 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 10 square. 

12-56 
TUBE DIVISION 

TENTATIVE DATA 2 
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5ADPI 

OSCILLOGRAPH TUBE 

/ :-...-

.--------------------'----1I,tJ 

POST-ULTOR 
RECESSED 

SMALL BALL 
CAP 

.JETEC N".J1-22 

MEDIUM-SHELL 
DIHEPTAL 

12-:PIN 
BASE 

.JETEC N"BI2-37 

92CM-9096 

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

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 
ITEMS MAY VARY FROM THE TRACE PRODUCED BY DJl AND DJ2 BY 
THE FOLLOWING ANGULAR TOLERANCES (MEASURED ABOUT l'HE TUBE 
AXIS): PIN 5,±IOo; SIDE TERMINAL (ON SAME SIDE OF TUBE 

AS PIN 5), ±lOo. ANGLE BETWEEN DJ 1 - DJ2 TRACEANDDJ 3-
DJ. TRACE IS 900 ±Io. 

DJ 1 AN D DJ 2 ARE NEARER THE SCREEN. DJ 3 AND DJ. ARE NEARER 
THE BASE. WITH DJ 1 POSITIVEWITHRESPECTTODJ2, THE SPOT 
WILL BE DEFLECTED TOWARD PIN 5; LIKEWISE. WITHDJ 3 POSITIVE 
WITH RESPECT TO DJ •• THE SPOT WI LL BE DEFLECTED TOWARD PIN 2. 

12-56 CE-9098 
TUB£- DIVISION 

RADIO CORPORAtION OF AMERICA. HARRISON, NEW JERSEY 

I 
''''-.-/ 
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5AHP7,5AHP7-A 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater. for Unipotent ial Cathode: 

Voltage. . . . • . .. 6.3 ...... ac or dc volts 
Current. . . . . . . •• 0.6 ± 10% . . . . . amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes. • 6 I'I"f 
Ca~hode to all other electrodes. . . 5 I'I"f 

Faceplate. Spherical ....... . .Clear Glass 
Ph~~fhg~nV~~ m~es. Typ e 5AHP7 Type 5AHP7-A 

sect ion). . . • • . PT P7-Al umi n i zed 
Fl uo rescence . . Bl ue Bl ue 
Phosphorescence. Greenish-Yellow G·reenish-Yellow 

Pers i stence. . Long Long 
Focusing Method. . . . .Electrostatic 
Deflection Method. . . • ..• Magnetic 
Deflection Angle (Approx.) •••••. 530 

Overall Length. . • . . . . 11-1/8" ± 1/4" 
Greatest Diameter of Bulb. . . 4-15/16" ± 3/32" 
Minimum Useful Screen Diameter ...•. 4-1/4" 
Weight (Approx.) . 1 lb 6 oz 
Mount i ng Pos i t ion. . . . . .. •.....••.•• Any 
Cap. . . . .... Recessed Small Ball (JETEC No.Jl-22) 
Bul b • . . . . . . . . . . . . . . • . . . . J39-1/2 
Base .•..... Medium-Shell Octal S-Pin (JETEC No.BS-ll). 

or Long Medium-Shell Octal S-Pin (JETEC No.BS-65) 
Basing Designation for BOTTOM VIEW ..•.••... 8E 
Pin 1 - No Connec- Pin 7 - Cathode 

tion 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.1 Collector) 
Pin 6 - No Connec-

tion 

Maximum Ratings, Desifn-Center VaLues: 

ULTOR VOLTAGE .•. 
GRID-No.4 VOLTAGE: 

Positive value. 
Negative value. 

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

Negative bias value. 
Positive bias valu~* 
Positive peak valu~ .... 

PEAK HEATER-CATHODE VOLTAGE: 

* 

Heater neg at ive wi th respect to cathode. 
Heater pos i t i ve wi th respect to cathode. 

: See next page. 

12-56 TUBE DIVISION 

10000 max. volts 

1000 max. volts 
500 max. volts 
700 max. volts 

180 max. volts 
o max. volts 
o max. volts 

180 max. volts 
180 max. volts 

TENTATIVE DATA 
I/AOIO COI/PORATlON Of AMERICA. HARlIISON. NEW JERSEY 
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5AHP7, 5AHP7-A 

OSCILLOGRAPH TUBE 

Equipment Design Ranges: 
With any ultor voltage 1EC5J between 5000# 

and grid-No.2 voltage (EC2 ) between 300 
and 10000 volts 
and 700 volt::.; 

Grid-No.4 Voltage for 
Focus-with Ultor 
Cu rrent of 100 !J-8fT1p. 

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

Grid-No.4 Current. 
Grid-No.2 Current. 
Spot Pas i t ion. . . 

0% to 3.6% of EC5 

-11% to -25.7% of 
-25 to +25 

EC2 

-15 to +15 
ffff 

Examples of Use of Design Ranges: 
With ultor voltage of 
and grid-ffo.2 voltare of 

Grid-No.4 Voltage for 
Focus with Ultor 
Current of 100 pamp. 

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

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

7000 

300 

a to 250 

-33 to-77 

1. 5 max. 

SPECIAL PERFORMANCE DATA 

Line Width: 

volts 

volts 
!Lamp 
!Lamp 

vo l t s· 
volts 

volts 

volts 

megohms 

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. 

IH/: with the tube shielded from extraneous fields, the center of "the 
undeflected, foc'used, low-intensity spot will fall within a circle 
havingaSl16-inch radius concentric with the center of the tube face • 

'~ 

.. With JETEe Deflecting Yoke No.120, or equivalent, and under the ""=" 
followin,g conditions: heater voltage of 6 • .3 volts, ultor cu~rent 

~~s\~Or.m I c~~:t~~ r:1dt~r i id;N~d? u~~~~agteo all :~o c~o!~~. t~~d gar (J:~~ ~~ 
voltage is adjusted to give s~arpest 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 1 ines (49). 

12-56 
TUBE DIVISION 

TENTATIVE DATA 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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5AHP7,5AHP7-A 

OSCILLOGRAPH TUBE 

MEDIUM
SHELL OCTAL 
S-PIN BASE 

JETEC N2B8-11 
OR 

LONG MEDIUM
SHELL OCTAL 
S-PIN BASE 

JETEC N!! BS-65 
(NOTE 3) 

YS"R. 

TRANSPARENT 
INSULATING 

COATING 
I"MIN. RADIUS 

92CS-S694 

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 ± 100. ULTOR TERMINAL IS ON SAME SIDE OF TUBE 
AS PIN 5. 

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

NOTE 3: t OF BULB WI LL NOT DEVIATE MORE THAN 20 IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE. 

12-56 TUBE DIVISION CE-8694 
RAOIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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5AHP7, 5AHP7-A 

AVERAGE GRID-DRIVE CHARACTERISTICS 

E",,=6.3 VOLTS 
ULTOR VOLTS=5000-10000 
GRID NAI BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT. 

1800 

1600 

140 

1200 
If) 
w 
0: 
~ i 1000 

U 

~ 80 
0: 
0 

~ 
:::> 

6 

400 

200 

o 10 20 30 40 50 60 
PEAK GRID-Nil I DRIVE FROM SPOT CUTOFF-VOLTS 

TUBE DIVISION 92CM-9088 
RADIO COIPORATION Of AMEIICA. HARRISON, NEW JERSEY 
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5AUP24 ~v 
COLOR FLYING-SPOT CATHODE-RAY TUBE 

HIGH-RESOLUTION CAPABILITY 
ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

Par use as fl!iin~-spot scanner in color vir1eo-si~nal ~enerators 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. . . . . . .. 6.3 
Current. . . . . . . .. 0.6 ± 10% 

Dir-ect Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 
Cathode to all other electrodes. 
External conductive neck 

coating to ultor 

Faceplate, Flat. 
Phospho r . . . . . 

Fl uorescence . . 
Phospho rescence. 

Pers i stence .. 
Focusi ng Method .. 
Defl ec t i on Met hod. . . . . 
Deflection Angle (Approx.) 
Overall Length . . . . . . 
Greatest Diameter ..... 
Minimum Useful Screen Diameter 
Operating Position. 
eight (Approx.) .. 

ac or dc volts 

8 
5 

. amp __ 

I'PJ 
I'p.f 

{ 500 max. J.I.!1.f 
100 min. J.I.!1.f 

.Clear Glass 
. ... P24 
Al umin i zed -

... . Green --

. ... Green-
· .... Short -
.Electrostafic 
· . . Magnet i c 

400 

12-1/2" ± 3/8" 
5" ± 1/8" 

· ... 4-114" 
· ..... Any 

1. 4 1 bs 
Cap.' ....... . . Recessed Small Cavity (JETEC No.Jl-21) 
Socket . . . . . . . 
Base .. Small-Shell 

. . . . . . See OPeratin~ Considerations 
Duodecal 7-Pin (JETEC Group 4, No.B7-51) -

Bas i ng Des i gnat ion for BOTTOM VIEW ........... l2C-

Pin l-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.3 
Pin 7-lnternal 

Connect i on
Do Not Use 

Pin lO-Grid No.2 

Maximum Ratings, Desilfn-Center Values: 
ULTOR VOLTAGE .. . 
GR I D-No.3 VOLTAGE .. . 
GRID-No.2 VOLTAGE .. . 
GRID-No 1 VOLTAGE: 

Negat va-bias value. 
Posit va-bias value. 
Posit va-peak value. 

Pin 11- Cathode 
Pin l2-Heater 

Cap - Ul tor 
(Grid No.4, 
Collector) 

C - Externa 1 
Conductive 
Neck Coating 

27000 max. 
6000 max. 
350 max. 

150 max. 
o max. 
2 max. 

vol ts 
volts 
volts 

vol ts 
vol ts 
volts 

_Indicates a change. 
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5AUP24 

~ ~q 
", .. 
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 ..... . 

~ After equipment warm-up period ... . 
Heater positive with respect to cathode. 

410 max. 
150 max. 
150 max. 

~haracteristics Range Values for Equipment Design: 

volts 
volts 
volts 

For any ultar voltare (EclJ,J between ~wooo· and '27000 volts 

Grid-No.3 Voltage for focus 
with ultor current of 200 ~ . 

Grid-No.2 Voltage when circuit 
design util izes fixed grid-
No.1 voltage (Ecl ) for visual 
ext i nction of undefl ected fo
cused spot . . . . . . . . 

Grid-No.1 Voltage for visual 
extinction of undeflected fo-
cused spot when circuit design 
util izes grid-No.2 voltage 
(EC2) at fixed value .... 

Maximum Grid-No.3 Current for 
ultor current of 200 ~. 

Grid-No.2 Current. 

Examp 1 es of Use of Des i gn Ranges: 
For ultor voltare of 

Grid-No.3 Voltage for focus 
with ultor current of 200 ~ . 

Grid-No.2 Voltage when circuit 
design util izes fixed grid
No.1 voltage of -70 volts for 
v i sua 1 ext i nct i on of undefl ec
ted focused spot 

Grid-No.1 Voltage for visual 
extinction of undeflected fo
cused spot when circuit design 
util izes grid-No.2 voltage of 
200 volts. 

Maximum Circuit Values: 

17% to 21. 5% of Eq 

2 to 5 times ECI 

20% to 50% of EC2 

170 
-15 to +15 

4600 to 5800 

140 to 350 

-40 to -100 

volts 

volts 

volts 

volts 

volts 

volts 

vol ts 

Grid-No.l-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 unless the tube is 

~Indicates a change. 
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5A~24 ~ .. ,,~ .. 
COLOR FLYING-SPOT CATHODE-RAY T~ 
adequately shielded fo!"" 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 12-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. Althoughmaximumvaluesof peak heater-
cathode VOltage are specified in the tabulated data, it is 
recommended that the mid-tap or one side of the heater trans
former winding be connected directlytothe cathode to minimize 
the possibi I ity of heater burnout. This connection wi II also 
minimize the possibilityofdamage duetoheater-cathode shorts 
produced by arcing between heater and cathode when a possible 
momentary arc causes the vol tage between heater and cathode to 
exceed the maximum heater-cathode ratings. 

When in some circuit designs, the heater is not connected 
d j rect Iy to the cathode, precaut ions must be taken to hold the 
peak heater-cathode voltage to the maximum values shown in 
the tabulated data. It is also recommended that a series 
I imiting resistance of 50,000 ohms be placed in both the ulto 
and grid-No.3 leads between the tube and any filter capacitors. 

ResoLution of better than 800 I ines 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 capabi I ity decreases. To obtain high 
resolution in the horizontal direction, it is necessary to 
useavideo amplifier havingabandwidthofabout 20 megacycles. 

9-58 ELECTRON TUBE DIVISION DATA 2 
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rI' .Jl. .," 5AUP24 
COLOR FLYING-SPOT CATHODE-RAY TUBE 

4 5/8 # 

:1: 3;,; 

REFERENCE 
LINE 

(NOT~~~~_ ~~¥? 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
.JETEC N2.J1-21 

(NOTE t) 
TRANSPARENT 

EXTERNAL 
INSULATING 

COATING 

SMALL -SHELL 
DUODECAL 
7-PIN BASE 

.JETtC GROUP 4, N2B7-51 

92CS -8294R2 

NOTE I: THE PLANE THROVGH THE TUBE AXIS AND VACANT PIN 
POSITION 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE IMEASURED 
ABOUT THE TUBE AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PiN POSITION 3. 

NOTE 2: WI~H TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.G-1 10 (SHOWN AT FRONT OF 
THIS SECTION I AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY INTERSECTION OF PLANE CCI OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: EXTERNAL CONDUCT I VE NECK COAT I NG MUST BE GROUNDED. 

NOTE~: ¢. OF BULB WI,LL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 
OF THE BOTTOM OF THE BASE. 

9-58 ELECTRON TUBE DIVISION CE-8294R2 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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5AUP24 

AVERAGE CHARACTERISTICS 

Ef'- 6.3 VOLTS 
ULTOR (GRID-Ng 4 AND 

COLLECTOR) VOLTS = 27000 
GRID-N°3 VOLTS ADJUSTED TO GIVE FOCUS. 
GRID-N°2 VOLTS=200 
SCREEN BRIGHTNESS MEASURED 

ON BLANK TV RASTER 4" X 3". 

400 

--l 

300 

200 

100 

-60 -50 -40 -30 -20 
GRID-N"I VOLTS 

ELECTRON TUBE DIVISION 
!lADIO COIPORATlON OF AM9lICA. HARlII5ON, NeW JEISEY 

-10 

1200 

1000 

I/) 

800 '" a: 
'" a. 
:::;; 
« 
0 a: 
u 
::i! 
I') 

bOO 01 
Z 
I 

0 
a: 

" a: 
0 

a: 
0 

400 ~ 
::l 

200 

0 

92CM-8343RI 





~ 
5AYP4 

VIEW-FINDER KINESCOPE 
METAL-BACKED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 
Heater, for Unipotential Cathode: 

Vol tage. • • • • • • •• 6.3 
Current. • • • • • • •• 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes •• 
Cathode to all other el ectrodes ••. 
External conductive coating to ul lore. 

Faceplate, Spherical. 
Phosphor (For Curves, see front of this section). 

FI uo rescence • • 
Phospho rescence. 

Pers i stence. • 
Focusing Method •• 
Deflection Method ••••• 
Deflection Angle (Approx.) 
Overall Length •••••• 
Greatest Diameter of Bulb. 
Minimum Useful Screen Diameter 
Picture Size (Within minimum-useFul-screen area) 
Weight (Approx.). • ••••••••• 
Mount i n9 Pos i t i on. • • • • • • • • • • • • • 
Ulto~ Terminal. •• Recessed Small Ball Cap 
Bu lb. • • • • • • • • • • • 
Base. • Long Medium-Shell Octal 8-Pin 

BOTTOM VIEW 

ae or dc volts 
amp 

6 fLfLf 

5 !'IJ.f 

{ 750 max. !'IJ.f 
500 min. !'IJ.f 

Clear Glass 
P4-Sulfide Type, 

Metal-Backed 
Wh i te 
White 
Short 

EI ect rostat ic 
• • • Magnet i c 
• • • • • 530 

11-9/16" ± 3/8" 
4-15/16" ± 3/32" 

4-1/4" 
3-3/8" x.2-1/2" 

1 Ib 6 oz 
• • • • • • Any 
(JETEC No.Jl-22) 
.... J-39-1/2 
(J ETEC No. B8-65) 

Pi n 1 - No Connec-
tion 

Pi n 2 - Heater 

Pin 6 - Grid No.3 
Pi n 7 - Cathode 
Pin 8 - Heater 

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

tion 
Pin 5 - Grid No.1 

Maximum Ratings, Desien-Center Values: 

ULTOR VOLTAGE- •• 
GRID-No.3 VOLTAGE ••••••• 
GRI D-No. 2 VOLTAGE ••••••• 

Cap - UI tor 
(Grid No.4, 
Collector) 

10000 max. 
1500 max. 
410 max. 

volts 
volts 
volts 

• The ·ultar" in a cathode-ray tube is the electrode to which is applied 
the highest dcvoltage for accelerating the electrons in the beam prior 
to its deflection. In the 5AYP~. the uTtar function is performed Dy 
grid No.». since grid No.J.l. and collector are connected together within 
the 5AYPlJ.. they are collectively referred to simply as "uTtar" for 
convenience in presenting data and curves. 

MAY 1, 1955 ruBE DIVISION TENTATIVE DATA 
RADIO CORI"ORATION Of AMERIO., HARRISON, NEW JERSEY 



~ 
5AYP4 

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 any uLtor voLtage IEc4 ) between 5000' and 10000 voLts 
and grid-No.2 voLtage IEc2 ) between 200 and 410 voLts 

Gri d-No.3 Voltage for Focus 
with Ultor Current of 

\.J 

/" -

100 pamp • • • • . . • •• 9.8% to 14.1% of Ec4 volts 
Grid-No.1 Voltage for Visual ,~, 

Extinction of Focused 
Raster. • • • • • • • •• 8.5% to 23.5% of EC2 volts 

Max. Grid-No.3 Current** . • See Curves 
Gri d-No. 2 Cu rrent. • . • • • -15 to +15 pamp 
Field Strength of Adjustable 

Centeri ng Magnet • • • . • 0 to 8 gausses 

~xamples 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 pamp. 680 to 990 980 to 1410 volts 

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

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

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

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

MAY 1, 1955 TUBE DIVISION 
TENTATIVE DATA 
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5AYP4 

VIEW-FINDER KINESCOPE 

1.375'i .055" 

92CS-8559 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE 
TUBE AXIS) OF ± 100 • ULTOR TERMINAL IS ON SAME SIDE OF 
TUBE AS PIN 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.4-30" + 0.003" -0.000" I.D. AND 2" LONG WILL 
REST ON BULB CONE. 

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

NOTE ~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MAY 1, 1955 
1UE DIVISION 

CE-8559 
RADIO COIfOIATiON or AMfIl(A, HAlllSON. ,NEW JERSEY 
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AVERAGE GRID-DRIVE CHARACTERISTIC 

~ 
II: 

:II 
II 

E-r = 6.3 VOLTS 
ULTOR (GRID N.9. 4 .AND 

COLLECTOR) VOLTS = 10000 
GRID-N" 3 VOLTS ADJUSTED TO GIVE fOCUS 

AT AVERAGE RASTER BRIGHTNESS 
'GRID NS. I BIASED TO CUTOff OF FOCUSED 

RASTER . . 

, RASTER SIZE = 3 3/8 x 2 I/;!" 

300 

250 

:5 200 
~ 

~ 
I 

U) 
U) 

~ 15 
l-
X .., 
II: 
m 
I-

§ 100 
..J 
X .., 
X 

50 

o ~ 20 ~ ~ 
VIDEO SIGNAL VOLTS fROM RASTER CUTOff 

fEB. 24, 1955 TUBE DIVISION 92CM-8542 
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5AYP4 

AVERAGE GRID-DRIVE CHARACTERISTICS 
~ 
" Ef' - 6.3 VOLTS 

UL TOR (GRID N 0 4 AND 
COLLECTOR ) VOLTS = 10000 

GRID-N o 3 VOLTS ADJUSTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 

GRID N!!.\ BIASED TO CUTOFF OF FOCUSED 
RASTER 

800 

700 

600 

en 
ll! 500 
!oJ 
a. 
:::; 
« 
o 
5400 
:::; 

II: 
o 
I- 300 
..J 
:J 

200 

100 

o 10 20 30 40 50 0 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF" 
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5AYP4 

AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef'= 6.3 VOLTS 

ULTOR (GRID N0 4 AND 
COLLECTOR) VOLTS = 10000 

GRID-N o 3 VOLTS ADJUSTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 

GRID N"I BIASED TO CUTOFF OF FOCUSED 
RASTER 

1100 

100 

900 

80 

<I) 

ll! 
~ 700 

~ 
u 
S!600 .., 
01 
2 
I 

Cl 5 
ii1 

" X 
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300 

200 

100 

o 10 20 30 40 50 60 70 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF" 
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5AZP4 

PROJECTION KINESCOPE 
ALUMINIZED FLUORESCENT SCREEN 

FORCED-AIR COOLED AT MAXIMUM ULTOR INPUT 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. • . • . . •• 6.3 
Current. • • • • • . .• 0.6 ± 10% 

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

Faceplate, Spherical ••••.••• 
Refractive index .•••.••••••. 

Phosphor (For Curves, see front of this section) . 

ac or dc volts 
.amp 

8 max. /lILf 
• • 5 /lILf 
Non-browning Glass 
• • • • • • 1.519 
• P4-Sil icate Type 

Aluminized 
Fl uorescence . . • • • • Wh i te 
Phosphorescence. • • • • White 

Pers i stence. • • • • • Med i um 
Focusing Method. • .Electrostatic 
Deflection Method. • • • • • •• Magnetic 
Deflection Angle (Approx.) • 500 

Overall Length • • • • • • 12-3/16" ± 3/8" 
Greatest Diameter of Bulb. . • 5" ± 1/8" 
Minimum Useful Screen Diameter. • • • • • ••• 4-1/2" 
Min imum Opt ical-Qua 1 i ty-C i rc 1 e Di ameter. • • • • 4-1/4" 
We i ght (Approx.) • • • • • • • • • • 1-1/2 1 bs 
Mount i ng Pos i t ion. • • • • • • • • • • • • • • • • • • • Any 
Ultor Lead •.•••••• Molded-On Insulated Cable 48" Long 
Bulb. • • • • • • . • • • • . • • • • • ••••• J-40 
Base •••••• Sma 1 l-5hel 1 Duodecal 7-Pin (JETEC No.B7-51) 

Basing Designation for BOTTOM VIEW ••••••. 12AA 
Pi n 1 - Heater Pi n 11 - Cathode 
Pin 2 - Grid No.1 Pin 12 - Heater 
Pin 6 - Grid No.3 Flexible 
Pin 7 - Internal Cable - Ultor 

Connection- (Grid No.4, 
Do Not Use Collector) 

Pi n 10 - Grid No.2 

NOTE: Socket contacts for vacant pin positions 3,4,5,8, 
and 9 shou I d be removed so t hat max i mum ins u I at ion 
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 fi Iter. 

Face Temperature • • . • • • • • • • 100 max. °c 

4-56 TUBE DIVISION TENTATIVE DATA 1 
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5AZP4 

PROJECTION KINESCOPE 
.-----------------------------------------------~~ 
Maximum Ratings, Absolute Values: 

ULTOR VOLTAGE ••••••.•••• 
ULTOR INPUT (AVERAGE): 

Without forced-air 
cooling of faceplate 

Wi th forced-a i r 
cool ing of faceplate 

GRID-No.3 VOLTAGE ••• 
GRID-No.2 VOLTAGE •.• 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Positive peak value •••• 

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

Equipment Design Ranges: 

40000 max. volts 

9 max. watts 

12 max. watts 
9000 max. volts 
400 max. volts 

150 max. volts 
o max. volts 
2 max. volts 

175 max. volts 
10 max. volts 

For any ultorvoltage lEe) between 35000~ and 40000 volts 

Grid-No.3 (Focusing Electr~de) 
Voltage for ultor current 
of 300 ~mp. • • • • . • • • 18.5% to 22.5% of EC4 volts 

Grid-No.2 Voltage when cir
cuit design util izes grid
No.1 voltage (Ecl) at 
fixed value for raster 
cutoff. • • . • • • • .• 2.15 t65.4 times ECI volts 

Grid-No.1 Voltage for Visual 
Extinction of Focused 
Raster when circuit design 
utilizes grid-No.2 voltage 
(EC2 ) at fixed value.. -18.5% to -46.5% of EC2 

MaximIJm Grid-No.3 Current 
for ultor current of 
300 ~mp • • • • . • 100 

Gri d-No.2 Current. • • -15 to +15 
Examples of Use of Design Ranges: 

For ultor voltage 0136000 volts 

Grid-No.3 (Focusing Electrode) 
Voltage for ultor current 
of 300 ~mp. • • • • • • • 6650 to 8100 

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

Grid-No.l Voltage for Visual 
Ext i nct i on of Focused Raster 
when circuit design utilizes 
grid-No.2 voltage of 200 
va lts. • • • • • • • • -37 to -93 

.: See next page. 

4-56 
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5AZP4 

PROJECTION KINESCOPE 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 1.5 max. megohms 

* Brill iance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage Should not be less than 35000 volts. 

OPERATING CONSIDERATIONS 

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 
5AZP4 when the tube is operated with an average ultor in
put in eXGess 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 IOOoC. 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 cool ing. 

4-56 TUBE DIVISION TENTATIVE DATA 2 
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PROJECTION KINESCOPE l~i r--------------------------------, 
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PROJECTION KINESCOPE 

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

~ SITION No.3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.500" + 0.003" - 0.000" I.D. AND 2" LONG WILL 
REST ON BULB CONE. 

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

NOTE ,: ULTOR CABLE SHOULO 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 1110" FROM THE TUBE NECK. 

4-56 TUIII; DIVISION CE-85568 
RADIO CORPORATION Of AMEIUCA, HARRISON, NEW JERSEY 



~~~~ ~ 
,/ 5AZP4 

AVERAGE DRIVE CHARACTERISTICS 

Eof = 6.3 VOLTS 
ULTOR VOLTS = 36000 
GRID-N"3 VOLTS ADJUSTED TO GIVE 
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HIGH-VACUUM CATHODE-RAY TUBE 

General: 

Heater, for Unipotential Cathode: 
Vo ltage. • . • . • • .• 6.3 ± 10," •. ••• ae or de volts 
Current. . • . • • • •• 0.6 ••...•. amp. 

Direct Interelectrode Capacitances I Approx. I: 
Grid No.1 to All Other Electrodes. B.O 
DJl to DJ2 . . . . • . • . . 1.3 
DJ;30 to DJ4 . . • • • . . • • • • • 1. 2 
DJl to. All Other Electrodes. • . • 9.5 
DJ3 to All Other Electrodes. • • • 12.0 
DJ1 to All Other Electrodes except DJ2 B.O 
DJ2 to All Other Electrodes except DJl 7.5 
DJ3 to All Other Electr.odes except DJ4. 10.0 
DJ4 to All Other Electrodes except DJ3. 7.5 

Phosphor IFor Curves, see front of this Sectionl 
i=luorescenee •. 
Persistence .•• 

Focusing Method •. 

Illlf 
Illlf 
Illlf 
Illlf 
Illlf 
Illlf 
Illlf 
Illlf 
Illlf 

No.1 
Green 

. Medium 
Electrostatic 
Electrostatic Deflection Method. 

avera 11 Length • • • 16-3/4" ± 3/B" 

Greatest Diameter of Bulb. 
Minimum Useful Screen Diameter 
Mounting Position •• 
Base •.••••••.• 

5-1/4-" + 1116" 
- 3/32" 

4-1/2" 
• • • • • • • Any 
Medium Shell Magna 1 I1-Pin 

Basing Designation for 
Pin 1- Heater 

BOTTOM VIEW • • • • • • IlN 

Pin 2 - No Connect ion 
Pin 3-Deflecting 

Electrode DJl 
Pin 4- Anode No.1 
Pin 5- Internal Con. 

Do not use 
Pin 6- Deflecting 

Electrode DJ4 

Pin 7 - Anode No.2, 
Grid No.2 

Pin B-Deflecting 
Electr.DJ2 

Pin 9-Deflecting 
Electr. DJ3 

Pin 10- Gr id No.1 
Pin 11- Heater, 

Cathode 

DJ1 and DJ:z are nearer the screen 
DJ3 and DJ4 are nearer the base 

With OJI positive with respect to DJ2, the spot is de-
.i fleeted toward pin 4. With DJ3 positive with respect to 

OJ4, the spot is deflected toward pin I. 

The angle between the t·race produced by DJ3 and DJ 4 and 
Its Intersection with the plane through the tube axis and 
pin I does not exceed 100. 

The angle bet·ween the trace produced b)' OJ3 and DJ 4 and -1 the trace produced by OJ I and DJ 2 is 900 ± 30 • 

JULY 1, 1945 RCA VICTOR DMSION 
DATA 1 

UDIO COII'OIATION Of AMEIICA. MAlliSON, NIW 11_ 



<j.~ o-Y,<'b@) jP' 5BPI-A 
HIGH·VACUUM CATHODE·RAY TUBE 

(cont inued "from preceding page) 

Maximum Ratings, Absolute Values: 

ANODE-No.2 & GRID-No.2 VOL1AGE ••••• 
ANODE-No.1 VOLTAGE ••••••••••• 
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative Value •••••••• 
Positive Value •••••••• 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE 

Typical Operation: 

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

of Gr id-No.1 Vo I t. for Cutoff- . 337 
Grid-No.1 Volt. for Visual Cutoffl. -30 

2200 max. volts 
1100 m<l%. volts· 

125 max. volts 
0 max. volts' 

550 max. volts 

2000 volts 

450 volts 
-40 volts 

Max. ~node-No.1 Current Range~. Between -50 and ~10 uamp. 
Deflection Sensitivity: 

DJt and DJ2 . 0.404 0.303 rrrn/v dc 
DJ3 and DJ4 ••.. 0.446 0.334 rrrn/v dc 

Deflection Factor:** 
DJl and DJ2 . 63 84 v dclin. 
DJ3 and DJ4 • 57 76 v dc/in. 

* Bri 11 iance and defin i t ion decrease wi th decreas ing anode-No.2 vol tage. 
In general, anode-No.2 voltage should not be less than 1500 volts. 

_Individual tubes may require between +251 and -30S of the values shown 
with grid-NO.1 voltages between zero and cutoff. 

'Visual extinction of stationary focused spot. Supply should be adjust 
abl e to ± 50S of these val ues • 

... See curve for average values. 
** Individual tubes may vary from these val~es by ± 11S. 

Spot Position: 

The undeflected focused spot wll I fall within a 15-mm square· 
centered at the geometric center of the tube face and having 
one side parallel, to the trace produced by DJI and DJ2. Suit
able test conditions are: ano~e-No.2 .voltage, 1500 volts; 
anode-No.1 voltage, adjusted for focus; deflecting-electrode 
resistors, I megohm each, connected to anode-No.2; the tube" 
shielded from all extraneous fields. To avoid damage to .the 
tube, grid-NO. I voltage should be near cutoff before appl ica
tion of anode voltages. 

Maximum Circuit Val,ues: 

Gr i d-No.l- Ci rcu i t Res i stance • • • • • . • 
Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 
Resistance in Any Deflecting-

Electrode Circuit·~ 

1.5 max. megohms 

1.0 max. megohm 

5.0 max. megohms 
.. It is reconvnended that all deflecting-electrode-circuit resistances be 

approximately equal. 

JULY ~. 1945 
RCA VICTOR DIVISION 

DATA 1 
RADIO CORPOIATION OF AMEIICA. HARRISON. NEW JEISEY 
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OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 
Heater. for Unipotential Cathode: 

Voltage. . . • • . . • 6.3 ...•.. ac or dc volts· 
Current. • . • . . . . 0.6. . . . • . amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. 8 ~~f 
Cathode to All Other Electrodes. 9 ~~f 

.DJ1 to DJ 2 . . . . • . . • . 2 ~~f 
DJ3 to DJ4 • . • • . . . • • 2 ~~f 
DJ l to All Other Electrodes. 9 ~~f 
DJ 2 to All Other El ectrodes. 9 ~~f 
DJ3 to All Other Electrodes. 7 ~~f 
DJ 4 to All Other Electrodes. 8 ~~f 

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

Focusi ng Method. . . Electrostat ic 
Deflection Method. . • . Electrostatic 
Overall Length. . . . . . . • . 16-3/4" ± 3/B" 
Sreatest Diameter of Bulb 5-1/4" ± 3n2" 
Minimum Useful Sqreen Diameter. 4-1/2" 
Mount i ng Pos i t jon. . . . . • . • . . . . . . • Any 
Cap .•...• '. . .. Recessed Small Ball (JETEC No.Jl-22) 
Base. . •• Medium-Shell Diheptal 12-Pin (JETEC No.B12-'37) 

Bas i ng Des i gnat i on for BOnOM V I EW .. . . . .• 14J1 
Pin 1-Heater Pin 9-Anode No.2. 
Pin 2-Cathode Grid No.2 
Pin 3-Grid No.1 Pin 10-Deflecting 
Pin 4-lnternal Con. Electr.DJ2 

Do not use Pi n 11- Defl ect i ng 
Pin 5-Anode No.1 Electr.DJ1 
Pin 7 - Defl ect i ng Pin 12 - No Con-

El ectrode DJ3 nect ion 
Pin B-Deflecting Pin 14-Heater 

El ect rode DJ4 Cap - Anode No.3 

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

With DJ1 positive with respect to DJ2' the spot is de
flected toward pin 5. With DJ3 positive with respect to 
DJ4 • the spot is deflected toward pin 2. 
The plane through the tube axis and each of the following 
items may vary from the trace produced by DJ1 and DJ2 by 
the following angular tolerances measured about the tube 
axis: Pin 5. 10; Cap (on same side of tube as pin 5). 
100 • 

The angle between the trace produced by DJ1 and DJ2 and 
the trace produced by DJ3 and DJ4 is 90 0 ± 30 • 

OCTOBER 1.1951 TUBE DEPARTMENT DATA 1 
RAOIO CORPORATION Of AMERICA, HARRISON. NEW JERSEY 
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5CPI-A 

OSCILLOGRAPH TUBE 

~axi.u. Ratings, Desien-Center VaLues; 

~NODE-No.3 VOLTAGE .••••••. 
~NODE-No. 2* VOLTAGE ••...... 
RATIO OF ANODE-No.3 VOLTAGE TO 

ANODE-No.2 VOLTAGE 
~NODE-No.1 VOLTAGE ..•.•... 
~RI D-No.1 VOLTAGE: 

Negative bias value .•..•.. 
Positive bias value8 •••••• 

Positive peak value •...... 
PEAK VOLTAGE BETWEEN ANODE No.2 AND 

ANY DEFLECTING ELECTRODE 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

4000 max. 
2000 max. 

2,3: 1 
1000 max. 

200 max. 
o max. 
2 max. 

500 max. 

125 max. 
125 max. 

volts 
volts 

volts 

volts 
volts 
volts 

volts 

volts 
volts 

For any anode-No'3 voltaee IE~J bet",een :2000" ana 4000 volts 
alld "ny anode-No.:2 voltaee It.b,,J bet",een 1500" and 2000 volts 

+~node-No.1 Voltage .... 18.7 to 34.5% of Eb2 volts 
+~rid-No.1 Voltage' .... 1.5% to 4.5% of Eb2 volts 
~node-No.1 Current of any 

Operating Condition •. 
Peflection Factors: 

IIhen Eb 3 

-15 to +10 JLIIIllP 

= :2 " Eb 2 

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

IIhen Eb3 = Eb" 
31 to 42 v dc/in./kv of Eb2 
27 to 37 v dc/in./kv of Eb2 

titi 

Dh & OJ2 • 
OJ3 & OJ4 . 

:ipot Posi t ion. 

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

voltae_ of. 2000 3000 
and anode-No." 

voltaee of. aoao 1500 

+~node-No.l Volt. 375 to 690 280 to 515 
+~rid-No.l Volt.' -30to-90 -22.5to-67.5 

Deflection Factors: 
OJ1 & OJ2 62 to 84 59 to 80 
OJ3 & OJ4 54 to 74 50 to 68 

Maximum Circuit Values: 
~rid-No.1-Circuit Resistance 
Resistance in Any 

Deflecting-Electrode Circuit-

*, ., .*, ., '. H • • 0 0: See next page. 

OCTOBER 1.1951 TUBE DEPARTMENT 

4000 volts 

2000 volts 

375 to 690 volts 
-30 to -90 vo lts 

78 to 106 
66 to 90 D 

1.5 max. megohms 

5.0 max. megohms 

-+ I nd i cates a Change. 

DATA 1 
IADIO COIPORATJON Of AMElICA, HAIiISON, NEW JElSEY 
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5CPI-A 

OSCILLOGRAPH TUBE 

* Anode No.2 and grid No.2, which are connected together within tube. 
are referred to I'lerein as anode Ho.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-Ho.3 voltage be not less than 3000 volts 
for high-speed scanning. 

6. Recommended mi n imum val uo of anode-No.2 vol tage. 

• For visual cutoff of undeflected focused spot. 
o Volts deli n. 
,., With heater voltage of 6.3 volts, anode-No.) vol tage of q.OOO volts, 

anode-'No.2 vol tage of 2000 vol ts , anode-Ho.l vol tage adjusted to focus, 
arid-NO.1 voltage adjusted to give spot that is just visible, each 

a~fJ etcJ~~g S~'i~C' tJeoge fCroon~e~i~d ~~r~~~~olu-:e?f~l d~~S \sht~rc~on~~~d~ lOt;; 
undeflected, focused spot will fall within a circle having a 12.5-mm 
radius concentric with the center of tile tube face. 

• It is recommended that the deflecting-e1ectrode-circuit resistances be 
approximately equal. 

OCTOBER 1,1951 ruBE DEPARTMENT DATA 2 
RADIO CORPORATION Of AMERICA, HARRISON. NEW JERSEY 
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5CPI-A 

OSCILWGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

C1: 0.1 pof, 2500 Volts 
CZ: 1.0 p.f, 200 Volts 
C,: 0.1 ",1,2500 Volts c. C~l~~kf~~ ~a~:~~:~rs* 
~~; ~oo:~~o~!s r~1e. V~J~:eg_ 

ohm. 1-Watt Resi stars 
in Series) 

R2 R,: 2 Megohms. 0.5 Watt 
R': 5.5 Megohms. 2 watts 

RS: 2-Megohm Potent iometer 
R6: 1.5 Megohms. 0.5 Watt 

:~:~; SO~:'O~M::~~~t ;~~:~~iometer 
R10 Rl1: Dual 5-Megohm Potent iometer 
RI2 RI, RIO R15: 2 Megohms, 0.5 Watt 
R16: 0.5 Megohm. 0.5 Watt 
R17: tlot less than 2000 ohms per 

volt of positive signal 
R18: 5 Megohms. 0.5 Watt 

* When cathode is grounded, capacitors should have high voltage rating 
(2500 voltS)i when anode No.2 is ~rounded. they may have low voltage 

;~!~r3 ~~o c~~~!~ted fdO{redc\ ar:g 1!! Iff fr:~v ~~:put~ef\~ctt~ ~gs s:~:n~~dT: 
is preferable usually to remove deffecting-electrode resistors to mlni-

T!zieS~~::~~'Aff~~;~ ~~o::p~~~~e~e ~:t~~::~ \~m~n~:!~~ ~~o:h~e~~~T~?:r 
system which will give the lowest possible potential difference between 
anode 110.2 and the deflecting electrodes. 

Devices and arrangements shown or described herein rna)' use patents of RCA 
'or others. I nformat ion contai ned herei n is furni shed WI thout responsi bi 11 ty 
by RCA for its use and without prejudice to RCA's patent rights. 

OCTOBER 1.1951 TUIII! DEPARTMENT 
CE-6574R3 

'ADIO cO .• ro .... TION Of AMEilCA. HA •• ISON. NEW JElSIV 
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OSCILLOGRAPH TUBE 

SCREEN RADIUS 

,1( .'r-b ___ +-r-..:::=--I--'--r---r 

ANODE N!I a 
RECESSED 

SMALL BALL 
CAP 

JETEC NAJI-22 

,,)~. 

MAX. 

t OF BULB WI LL NOT DEV I ATE MORE THAN 2° 
IN ANY DIRECTION FROM PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE 

92CM-6408R4 

OCTOBER 1,1951 TUBE DEPARTMENT 
RADIO COIPOIIATION Of AMERICA, HARRISON, NEW JERSEY 
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CHARACTERISTICS 

Ef"-6.3VOLTS 

ANODE-N21 VOLTS ADJUSTED FOR FOCUS' 

ANODE-N23 VOLT S= 2' ANODE-N22 VOLTS 
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ANODE-N22 VOLTS 

DEC. 23,1946 TUBE DEPARTMENT 92CM-6820 
IADIO COIfOIATlDN OF AMElICA. HAlItISON, NEW JElSEY 
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CHARACTERISTICS 

E.f'= 6.3 VOLTS 

ANODE-N9 I VOLTS ADJUSTED fOR fOCUS 
ANODE N2 3 VOLTS GREATER THAN 

ANODE-N2 2 VOLTS 
GRID-N2 I VOLTS = 0 
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MAX. TOTAL CURRENT fOR ANY TUBE 
TYPICAL fLUORESCENT -SCREEN 

(ANODE N2 3) CURRENT 
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ANODE-N22 VOLTS 

DEC. 24. 1946 TUBE DEPARTMENT 
RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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E of -6.3 VOLTS 

@Y 
5CPI-A 

CHARACTERIST ICS 

~" , 

'C ANODE-N!! I VOLTS ADJUSTED TO GIVE FOCUS 

CURVE 
ELECTRODE ANODE-N22 ANODE-N!!3 , CURRENT VOLTS VOLTS 

A ANODE N21 2000 2000-4000 

B ANODE N!! I 1500 1500-3000 

C ANODE N.22 2000 4000 

D ANODE N"-2 1500 3000 

E ANODE N23 2000 4000 

F ANODE N!! 3 1500 3000 
-

GRID-Nl!1 VOLTS 
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5CP7-A 

OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

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

The SPECTRAL-ENERGY EM I SS I ON CHARACTER I STI C, 
as well as PERSISTENCE CURVES of EUILDUP and DECAY 

for thE' P7 PHOSPHOR are shown at the beginning 
of this Section. 

APRI L 15, 1947 TUBE DEPARTMENT TENTATI VE DATA 
tADIO COI~ATION Of AMflIC4, HAIiISON, NfW JUSlY 
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5CP/I-A 

OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5CPll-A is the same as the 5CP1-A, except that it has 
a screen of the short-pers i stence, b 1 ue-fl uorescence 
type designated Pll. Its highly actinic fluorescent 
spot of unusually high brightness makes the5CPll-A par
ticularly useful for photographic recording. Because 
its improved phosphor has except ional brightness for 
a blue screen, the 5CPll-A is also quite useful for 
visual observation of phenomena. 

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 
as we 11 as the PERS I STENCE CHARACTER I ST I C 

for the Pll PHOSPHOR are shown at the 
beginning of this Section. 

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 
IADIO COlPOIATION Of AMUICA. HAltlSON, NEW JUIU 
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OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5CP12 is the same as the 5CP1-A except that it 
util izes a medium-long-persistence screen which 
exh i bits orange fi uorescence and phosphorescence. 
Because of its medium-long persistence, the 5CP12 is 
'particularly useful where 101\- and medium-speed re
curring phenomena ara 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. 
I t wi 11 be noted that the phospho rescence decays expo
nentially with a time constant of about 120 mill i
seconds wi th the result that the 1 ow-l eve 1 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 shoul d 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. 

TH[ SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 

OCTOBER 1,1951 

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

TUBE DEPARTMENT 
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5FP7-A 

OSCILLOGRAPH TUBE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
Genera 1 : 
Heater, for Unipotential Cathode: 

Vo 1 tage. • • • • • .. 6.3 
Current. . . • . . . .. 0.6 

Direct I nterel ect rode Capacitances: 

ac or dc volts 
amp 

Grid No.1 to All Other Electrodes. 8 iJl.'f <
iJl.'f 

P7 
Blue 

Cathode to All Other Electrodes. • • • •• 5 
Phosphor (For Curves, see front of this Section) • 

Fluorescence ••••••.•• 
Phosphorescence. • • • • • • • 
Persistence of Phosphorescence 

Focus i ng Method. • • ••• 
Deflection Method •••.••• 
Deflection Angle (Approx.) •. 
Overall Length .••• ; • , . 
Greatest Diameter of Bulb ••• 
Minimum Useful Screen Diameter 

Greenish-Yellow 
• Long 
Magnet ic 
Magnetic 

.• 530 

11-1/8" ± 3/8" 
4-15/16" ± 3132" 

Mount i ng Pos i t ion. • • • • • • . . • • • • • 
Cap. . . •. ..•. Recessed Small Ball 
Base. • •• Long Medium-Shell Octal 8-Pin 

4--1/4" 
. . • .. Any 
(JETEC No.Jl-22) 
(JETEC No. B8-65) 

Pi n 1- No 
Connection 

Pi n 2 - Heater 
Pin 3-Grid No.2 
Pin4-No 

Connection 

BOTTOM VIEW 

~ ~ 
Maximum Ratings, Design-Center Values: 

ANODE VOLTAGE •.• 
I GRI[}-No.2 VOLTAGE. 

GRI[}-No.1 VOLTAGE: 
Negative bias value. 
Positive bias value" 
Positive peak value .••... 

PEAK GRI[}-No.1 DRIVE FROM CUTOFF 
PEAK HEATER-CATHODE VOLTAGE: 

Pin 5-Grid No.1 
Pin 6-No 

Connection 
Pi n 7 - CathOde 
Pin 8-Heater 
Cap - II, 1~' e 

8000 max. 
700 max. 

180 max. 
o max. 
2 max. 

65 max. 

volts 
volts 

vo lts ... 
volts 
volts 
volts 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

125 max. 
125 max. 

volts 
volts 

Typical Operation: 
Anode Voltage"". 
Grid-No.2 Voltage. 

4000 
250 

7000 
250 

volts 
volts 

* At or near this rating. the effective resistance at tl'le anode supply 
should be adequate to 1 imi t the anode input power to 6 watts. 

** Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode yol tege shoul d not be 1 ess than .000 vol ts. 

+-1 nd i cates a Change. 

AUG. 1, 1951 TUllE DEPARTMENT DATA 
IADIO COlPOWATION Of AMEIICA, HAlliSON. NIW JflSIY 
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5fP7-A 

OSCILLOGRAPH TUBE 
.----------------..C/ 
Grid-No.1 VoltageO • • -25 to -70 -25 to -70 volts 

.... Grid-No.2 Current. • • -15 to +15 -15 to +15 /Lamp 
Focusing-Coil Current 

.... (DC, approx.) i! . . . 96 ± 15% 128 ± 15% ma 
Spot Pos i t ion.' • • • . Ii! 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance •••••••• 1.5 max. megohms '" 

o For visual extinction of undeflected focused spot. 
_ For s~ecimen focusing coil similar to JETEC Focusinr Coil No.l06 

~~;~~ °i~ecdh:~ tPr~~ r RZ;~r~~~~rdL ifna~e{ :~:tri~t ~?~e C~~~~'i ngir,e ::d a\~¥:~ 
anode current of 200 microamperes. 

H The center of the undeflected. unfocused spotwill fall within a circle 
having 9-mm radius concentric with center of tube face. 

OPERATING NOTES 
The 5FP7-A utilizes a long-persistence, cascade (two-layer) 
scteen which exhibits bluish fluorescence of short per
sistence and greenish-yel low phosphorescence. 

Because of its long persistence, the5FP7-A is particularly 
useful where either low-speed non-recurring phenomena or 
h j gh-speed recurr i ng phenomena are to be observed. F urt her
more, two or more phenomena can be observed s imu Itaneously 
on the screen by means 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.15 (G). the 5FP7-A can 
be operated with much lower s·canning frequencies. 

In general, operation of the 5FP7-A at an anode voltage 
below 4000 volts wi II not give persistence of useable 
br ightness. 

OUTLINE DIMENSIONS for Type 5FP7-A 
are the same as those for Type 5FP4-A 

AVERAGE CHARACTERISTIC CURVE 
for Type 5FP7-A is the same as that shown for 

Type 7BP7-A 

..... Indicates a change. 

AUG. 1. 1951 TIllE DEPARTMENT DATA 
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5fP14-A 

OSCILLOGRAPH TUBE 
MAGNET I C FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. • • • • • •• 6.3 •••••• ac or dc volts 
Current. • • • • • • •• 0.6 ± 101 .amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes •••••• 
Cathode to all other electrodes ••••••• 

Faceplate. Spherical ••••••••••••• 
Phosphor (For curves, see front of this Section) 

Fluorescence •• 

S fJlJ-f 
5 fJlJ-f 

.Clear Glass 
• •••• P14 
• •• Purple 

Phospho rescence. • • • • 
Persistence •••••• 

Focusing Method •••••• 
Deflection Method ••••• 
Deflection Angle (Approx.) 
Overall Length •••••• 
Greatest Diameter of Bulb ••• 
Minimum Useful Screen Diameter 
Weight (Approx.) • 
Mounting Position •••••••••••••• 
Cap ••••••••••• Recessed Small Ball 
Bul b ••••••••••••••••• 
Base •••••••• Medium-Shell Octal 8-Pin 

Basing Designation for BOTTOM VIEW 

• • • Orange 
• Med i um Long 
• • Magnet i c 
• • Magnet i c 

• 530 

• 11-1/S" ± 3/S" 
4-15/16" ± 3/32" 
• • • • • 4-1/4" 

1 lb 2 oz 
• • : •••• Any 
(JETEC No.Jl-22) 
• •••• J39-1/2 
(JETEC No. BS-11) 
• •••••• 5AN 

P.i n 1- No Connec-
tion 

Pi n 6 - No Connec
tion 

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

tion 
Pin 5-Grid No.1 

Maximum Ratings, Desifn-Center Values: 

ULTOR VOLTAGE. • ••• 
GRID-No.2 VOLTAGE ••• 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value" 
Positive peak value •••• 

PEAK HEATER-CATHODE VOLTAGE: 

Pi n 7 - Cathode 
Pi n S - Heater 

Cap - Ul tor 
(Grid No.3. 
Coll ector) 

SOOO max. 
700 max. 

lS0 max. 
o max. 
2 max. 

volts 
volts 

volts 
volts 
volts 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

125 max. 
125 max. 

volts 
volt 

12-56 TU8£ DIVISION 
ENTATIVE DATA 
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.,~ 5FPI4-A 

OSCILLOGRAPH TUBE 

Equipment Design Ranges: 
With any ultor voltage lEe) between 4000* and 8000 volts 

and grid-No.2 voltage IE~2) between 150 and 700 volts 
Grid-No.1 Voltage for 

V i sua I Ext i nct i on of 
Undeflected Focused 
Spot •••••••• 

Grid-No.2 Current. ••••• 
Focusing-Coil Current (DC)OO 
Spot Pos i t ion. • • • • • • • 

-10%10 -28% of EC2 
-15 to +15 

[-v'EC3/4000- x 96] ± 15% 
tit! 

Examples of Use of Design Ranges: 
With ultor voltage of 4000 5000 
and grid-No.2 voltage of 250 250 

Grid-No.1 Voltage for 
Visual Extinction of 
Undeflected Focused 
Spot. -25 to -70 -25 to -70 

Focus i ng-Co i 1 Current (DC) 96 ± 15% 107 ± 15% 

Maximum Circuit Values: 

I"'m 
ma 

volts 
volts 

volts 
ma 

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

SPECIAL PERFORMANCE DATA 

Line Width: 
For Ultor Voltage of 4000 Volts. 
For Ultor Voltage of 5000 Volts. 

0.010 max.'" 
0.009 max.'" 

inch 
inch 

#: Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than /1.000 volts. 

00 For specimen focusing coil similar to .JETEC Focusing coil No.l06 
positioned with air gap' toward faceplate and center 1 ine of air gap 
~'?~6~ ~)~~o::~:~;~~e Line (See Dimensiona~ OutHne) and ultor current .. 

#:#. With the tube shield'ed from extraneous fields, the center of the un
deflected, unfocused, low-intensity spot will fall within a circ~e 
having a 9-mm radius concentric with the center of tne tube face • 

~~:-,> 

.. With J£T£C Deflecting Yoke No.120, orequivalent, and under the follow
ing conditions: heater voltage of 6.3 volts, ultor current of 200 
microamperes, grid-No.2 voltage of 250 volts, and a 1I-9-1ine raster. 
Raster width is adjusted to U.l/. em and focusing-call current is ad
justed to give sharpest focus at center of tube face. Raster height 
IS contracted until individual scanning lines are just barely dls- /-~ 
t inguishable. Line wid.th is expressed as the quat ient of the contract-' 
ed raster height measured at the renter lilleofthe tube face divided ~/ 
by the number of scanning lines (11.9). 

12-56 TENTATIVE DATA 
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5fP14-A 

OSCILLOGRAPH TUBE 

1_375":!:.o55' 

13/ 8' 
±3'16' 

I-H-----'-- t --

\ULTOR 
RECESSED 

SMALL BALL 
CAP 

JETEC N" JI-22 
(NOTE I) 

MEDIUM-SHELL 
>--+-....... ./ OCTAL B-PIN BASE 

JETEC N.!! BB-II 
(NOTE 3) 

92CS-9001RI 

NOTE I: THE PL/,NE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY I'ROMTHEPLANE THROUGHTHETUBE AXISANDULTOR TERMINAL 
BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 10°. ULTOR TERMINAL IS ON SAME SIDE OF TUBE AS PIN 5. 

NOTE 2: REFER~NCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.430" + .003" - .000" I.D. AND 2" LONG WILL REST 
ON BU LB CON E. 

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

12-56 
TUBE DIVISION 

CE-9001Rl 
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5FPI4-A 

AVERAGE GRID-DRIVE CHARACTERISTIC 

Ef'= 6.3 VOLTS 
UL TOR VOLTS - 4000 - 8000 
GRID N.21 BIASED TO CUTOFF OF 

UNDEFLECTED fOCUSED SPOT. 

60 

500 

40 

0/ 

5 300 
::;: 
II: 
o 
~ 
:::J 

100 

o 10 20 30 40 
PEAK GRID-N"-I DRIVE FROM SPOT CUTOFF-VOLTS 

TUBE DIVISION 92CM-9002 
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5F~-A ~~~.t~ 
OSCILLOGRAPH TUBE 

FOCUS MAGNETIC DEFLECTION MAGNETIC 

DATA 
Genera 1 : 
Heater, for Unipotential Cathode: 

Vol tage . . . . . . 6.3 .....•• ac or dc vol ts 
Current. . . • . . . .. 0.6 ± 10% ••• amp 

Di rect Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes •. 
Cathode to all other electrodes ... 

Faceplate, Spherical. 

8 
5 

Clear 
Phosphor (For Curves, see front of this Section). 

J.LJ.Lf 
J.LJ.Lf 

Glass 
. P15 

Fluorescence--
Vi sib 1 e rad i at i on . . 
Invisible radiation. 

Phosphorescence--
Persistence of visible radiation .. 
Persistence of invisible radiation. 

Focusing Method ..... . 
Deflection Method .... . 
Deflect ion Angle (Approx.). 
Tube Dimensions: 

Overall length ..... . 
Greatest diameter of bulb 

Minimum Useful Screen Diameter. 
Weight (Approx.). . 
Mounting Position .. 
Cap ........ . . Recessed Small 
Bul b ........ . 

. Bl ue-Green 
.Near-Ultraviolet 

· .. Very Short 
Extremely Short 

. Magnet i c 
· ... Magnetic 
· ..... 530 

11-1/8" ± 3/8" 
4-15/16" ± 3/32" 

4-1/4" 
1 lb 2 oz 

. . . .. Any 
Ball (JETEC No.Jl-22) 

.J-39-1/2 
(JETEC No.B8-11) 

..... 5AN 
Base ...... Medium-Shell Octal 8-Pin 

Basing Designation for BOTTOM VIEW. 
Pi n 1 - No Connec-

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

tion 
Pin 5 - Grid No.1 

Max imum Rat ings, Design-Center Values: 

ULTOR VOLTAGE .... . 
GRID-No.2 VOLTAGE .. . 
GRI D-No.l VOLTAGE: 

Negative bias value. 
Positive bias value* 
Positive peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Pin 6 - No Connec
tion 

Pi n 7 - Cathode 
Pi n 8 - Heater 

Cap - Ultor 
(Grid No.3, 
ColI ector) 

8000 max. volts 
700 max. volts 

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

Heater negative with respect to 
Heater positive with respect to 

cathode 125 max. volts 
cathode 125 max. vo 1 ts 

At or near this rating. the effective resistance of t.he uttar supr.-"y 
should be adequate to 1 imit the ultor input power- to 6 watts. 

10-56 TUBE DIVISION TENTATIVE DATA 
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Equipment Design Ranges: 
For any ultor voltage (E~g) between 4000W and 8000 volts 

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

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

Grid-No.2 Curren1; .. 
-10% to -28% of EC2 

-15 to +15 
vo Its 

}.Lamp, 

Focus'ing-Coil Current (DC)OO, [VEc3/4000 x 96J ± 15% ma 

Spot Position 1* 
Examples of Use of Design Ranges: 

For ultor voltage of 
and grid-No.2 voltage of 

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

Focusing-Coil Current (DC) .• 

Maximum Circuit Values: 

-25 to -70 -25 to -70 
82 to 110 91 to 123 

voLts 
volts 

volts 
rna 

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

SPEC I AL PERFORMANCE DATA 

Line Width: 
or Ultor Voltage of 4000 Volts 

For Ultor Voltage of 5000 Volts 
0.010 max." 
0.009 max." 

inch 
inch 

#: Brill iance and definit ion decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than ~OOO volts. 

00 For specimen focusing coil similar to JETEe Focus,lng coil NO~106 

~~~}~lop~gm WJe\he~ei:cega~i~~o(~~~ 't~~:~t~:atn8uifrJ:j a~jnu' t~fr ~~rrr~~~ 
of 200 microamperes. 

//:.6 With the tube shielded from extraneous fields, t·he 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 • 

... With JETEe 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 49-1 ine raster. 
Raster width is adjusted to 11 • ./1. cm and focusing-coil current is 
adjusted to give sharl?est focus at center of tube face. Raster height 
is contracted until Individual scanning lines are just barely distln- /.~ 
guishable. Line width is expressed as the quotient of the contracted i 
raster height measured at the centerl ine of the tube face divided by \; . .,6./ 
the number of scanning lines (49). 

10-56 
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5FPI5-A 

OSCILLOGRAPH TUBE 

:t 31'J6' 
I-f+------'-- t --

\ULTOR 
RECESSED 

SMALL BALL 
CAP 

JETEC N" JI-22 
(NOTE I) 

MEDIUM-SHELL 
OCTAL 8-PIN BASE 

JETEC N" B8-11 
(NOTE 3) 

92CS- 900lRI 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME SIDE OF TUBE 
AS PIN 5. 
NOTE 2: REFERENCE LINE IS DETERMINED BY POSI}ION WHERE 
GAUGE 1.430" + .003" - .000" 1.0. AND 2" LONG WILL REST 
ON BULB CONE. 
NOTE 3: CENTER LINE OF BULB WI LL NOT DEV I ATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 
CENTER OF THE BOTTOM OF THE BASE. 

10-56 
TUBE DIVISION CE-9001R1 
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5FPI5-A 
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AVERAGE GRID-DRIVE. CHARACTERISTIC 

V) 
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a:: 
w a.. 
:> « 
0 

Ef'= 0.3 VOLTS 
UL TOR VOLTS = 4000 - 8000 
GRID N.21 BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 

000 
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PEAK GRID-N.!ll DRIVE FROM SPOT CUTOFF-VOLTS 
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5TP4 

PROJECTION KINESCOPE 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

General: 
Heater, for Unipotential Cathode: 

Voltage. • • • • • • • 6.3 •••••• ac or dc volts 
Current. • • • • • • •• 0.6 •••••••• amp 

Direct Interelectrode Capacitances (Approx.): 
Gri d No.1 to All Other El ect rodes. • .• 7.5.. JJlJ.f 
Cathode to All Other Electrodes. • • •• 5.0.. JJlJ.f 
External Conductive Coating to Anode No.2 {500 m~x. JJlJ.f 

100 ml n. JJlJ.f 
Phosphor (For Curves, see front of this Section) • •• No.4 

Fl uorescence and Phosphorescence WhJ te 
Persistence of Phosphorescence Medium 

Focusing Method. • • • • • Electrostatic 
Defl ect i on Met hOd. • • • • • • • • • Magnet i c 
Deflection Angle (Approx.) • • 500 

Overall Length. • • • • • • • 11~3/4" ± 3/8" 
Greatest Diameter of Bul b. • • 5" ± 1/8" 
Minimum Useful Screen Diameter. • • • • 4-1/2" 
Minimum Optical-Qual ity-Circle Diameter. 4"':1/4" 
Mount i ng Pos i t ion.. " • • • • • . Any 
Cap. • • • • . . • • " • • • •. Recessed Small Cav i ty 
Base. • • • • • • • • • • • •• Small-Shell Duodecal 7-Pin 

Basing Designation for BOTTOM VIEW. • ••• " 12C 

Pin l-Heater $7 
Pin 2-Grid No.1 
Pi n 6 - Anode No.1 .::: 
Pi n 7 - Internal Con.- P ••• 

Pin 10-Grid No.2 
Pin ll-Cathode 
Pi n 12 - Heater 

Do Not Use I 
Cap - Anode No.2 

I 

Maximum Ratings, Design-Center Values: 

ANODE-No.2 VOLTAGE •••••••••• 
ANODE-No.1 VOLTAGE •••••••••• 
GRI D-No. 2 VOLTAGE. •••••••••• 
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative bias value ••••• 
Positive bias value •••••••.• 
Positlve peak value .•••••••• 

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

During equipment warm-up period not 
exceeding 15 seconds ••• 

After equipment warm-up period ••• 
Heater poSitive with respect to cathode 

Typical Operation: 
Anode-No.2 Voltage' •• 
Anode-No.1 Voltage for Focus 

27000 max. volts 
6000 max. volts 
350 max. volts 

150 max. volts 
o max. vol ts ~ 
2 max. volts..-

410 max. volts +-
175 max. volts+-

10 max. volts 

27000 volts 

when anode-No.2 current is 200 JM1. 4320 to 5400 volts..-
.. See next page. +- I nd i cates a Change. 

MAR. 15, 1948 TlJ8E DEPARTMENT DATA 
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5TP4 

PROJECTION KINESCOPE 

Grid-No.2 Voltage" ••••••••. 
~Grid-No.1 Voltage for Visual Cutoff 0 

Anode-No.2 Current .•• 
+ Max. Anode-No.1 Current. 

Max. Grid-No.2 Current. 

MaxiMum Circuit Values: 

200 
-42 to -98 

200 
65 

t15 

volts 
volts 
~ 
/J-a 

~ 

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

~Minimum Circuit Values: 
When the au tput capac i tor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regu I at i on of the power supply permi ts the instantaneous short
c i rcu it current to exceed 1 ampere, the effect i ve res i stance 
in ci rcuit between indicated electrode and the output capac
i tor shou I d be as follows:, 

Grid-No.1-Circuit Resistance 180 min. 
Grid-No.2-Circuit Resistance 390 min. 
Anode-No.l-Circuit Resistance. 6800 min. 
Anode-No.2-Circuit Resistance. 30000 min. 

ohms 
ohms 
ohms 
ohms 

The resistors used should be capable of withstanding the volt
ages involved. 

COIIIponents: 
Defl ect i on Yoke. • • • • • • • • •• 
Hori zontal Output Transformer (for 

use with two 6BG6-G's). 
Vertical Output Transformer ••••• 

RCA Type No.201D2 

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

* Brilliance and definition decrease with decreasing anode voltages. In 
general. anode No.2 vol tage shoul d not be 1 ess than 20000 vol ts, . 

** Subject to variation of i40S if it is desired to operate any tube at 
a grid-No.1 cutoff bias of -70 volts. 

o Visual extinction of unde1'lected focused spot. ~..:=" 

~Indicates a Change. 

MAR. 15, 1948 TUBE DEPARTMENT DATA 
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5TP4 

PROJECTION KINESCOPE 

1.100":1: .200' 
9 H I.R . 

. 47a2 

~~6 

EXTERNAL 
CONDUCTIVE 

COATING 
(NOTE 4) 

SEE NOTE 

82CM-665&R2 

II ~. 

:I: 3;a" 

IOTE I: 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 TERM I NAL BY AN ANGULAR TOLERANCE IMEASURED 
ABOUT THE TUBE AXIS) OF 10°. ANODE-No.2 TERMINAL IS ON 
SAME SIDE AS VACANT PIN POSITION No.3. 

IOTE 2: REFERENCE LINE IS DETERMINEDBY POSITION WHERE HINGED 
GAUGE 1.500" + .0.03" - .000" I.D. AND 2" LONG WILL REST 
ON BULB CONE. 

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

IOTE ~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MAR. 15. 1948 TUBE DEPARTMENT CE-6656R2 
~.ADIO COittOlATlON OF AMEIICA, HARRISON, NEW JElSEY 
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AVERAGE CHARACTERISTICS 

Ef= 6.3 VOLTS 
ANODE-N22 VOLTS = 27000 
ANODE-N2 I VOLTS ADJUSTED TO GIVE FOCUS 
GRID-N22 VOLTS = 200 
GRID-N2. I BIASED TO CUTOFF 

'RASTER SIZE.=3"x4" 

1400 

:3 
a: 

'" Q. 

1200 

::I: 
~Iooo 
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~ 
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I
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a: 
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FEB.7. ID46 

PEAI'. GRID-N"I SIGNAL VOLTS 

1U1IE D£PARTMENT 
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OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

Genera I: 
Heater, for Unipotential Cathode: 

Vo ltage. • • . • . •. 6.3 ± 10" • • • • ac or dc volts 
Current. . . . • • . .. 0.6 .•..••• • amp 

Direct ,Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. 8.0 /JILf 

/JIL f 
/JIL f 
/JIL f 
/JILf 
/JIL f 
/JIL f 

OJl to DJ2 . • . • • • • . . 2.5 
DJ3 to DJ4 • • . • • • . . . 2.5 
DJl to All Other Electrodes. 11.0 
DJ2 to All Other Electrodes. 8.0 
DJ3 to All Other Electrodes. 7.0 
OJ4 to All Other Electrodes. • • . • •• 8.0 

Phosphor (For Curves, see front of this Section) 
Fl uorescence • . 

No.1 
Green 

••. Medium 
El ect rostat i c 

Pers i stence. . • 
Focusing Method •• 
Deflection Method. 
Overall Length • • • • • • 
Greatest Diameter of Bulb ••. 
Minimum Useful Screen Diameter 

El ect rostat i c 
14-3/4" ± 3/8" 
5-1/4" ± 3/32" 

4-1/2" 
• • • • • • • . • •• Any Mounting Position •• 

Base •••••••• • • • • •• Small-Shell Duodecal 12-Pin 
Basing Designation 
Pi n 1- Heater 

for BOTTOM VIEW •.•.• _ .•. 12 

Pin 2-Grid No.1 
Pi n 3 - Cathode 
Pin 4-Anode No.1 
Pin 5-lnternal Con. 

Do Not Use 
Pin 6-Deflecting 

Electrode OJ3 
Pin 7-0eflecting 

El ectrode DJ4 

Pi n 8 - Anode No.2, 
Grid No.2 

Pin 9-Deflecting 
El ect rode DJ2 

Pi n 10- Defl ect i ng 
El ect rode DJ1 

Pin 11- Internal Con. 
Do Not Use 

Pi n 12- Heater 

DJ, and DJ:z are n.arer the sc,. .. n 
DJ3 and DJ4 a,.. n.a,.," the base 

With OJ I positive with respect to OJ2, the spot is de
flected toward pin 4. With OJ3 positive with respect to 
OJ4, the spot is deflected toward pin I. 

The angle between the trace produced by OJ I and OJ2 and 
its Intersection with the plane through the tube axis and 
pin I does not exceed 100 . 

The angle between the trace produced by OJ3 and OJ4 and 
the trace produced by OJI and OJ 2 is 900 ± 30. 

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA 
RADIO (OIrollATION OF AMEIICA. HAlRISON. NEW JEISEY 
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SUPI 

OSCILLOGRAPH TUBE 

Maximum Ratings, Design-Center Values: 

ANODE-No.2 • VOLTAGE ..•.• 
ANODE-No.1 VOLTAGE ...••. 
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative bias value ... 
Positive bias value. . . . .. 
Peak positive value ........ . 

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

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

Equipment Design Ranges: 

2500 max. 
1000 max. 

200 max: 
o max. 
2 max. 

500 max. 

volts 
volts 

volts 
volts 
volts 

volts 

125 max.· volts 
125 max. volts 

For any anode-No.2 voltage 

Anode-No.1 Voltage . . . 
Max. Grid-No.1 Voltage 

(Eb 2 J between 1000* and 2500 volts 

17% to 32% of Eb2 volts 

for Visual Cutoff 
Anode-No.1 Current for 

Any Operating Condition 
Deflection Factors: 

DJl & DJ2 •.. 
DJ3 & DJ4 

volt 

-15 to +10 microamp 

28 to 38.5 v dcl i n.1 kv ofEb" 
23 to 31 v dcl i n./kv of Eb" 

Examples of Use of Design Ranges: 
For anode-No.2 voltages of 

Anode-No.1 Voltage ... 
Max. Grid-No.1 Voltage 

for Visual Cutoff 
Deflection Factors: 

DJ1 & DJ2 ..... . 
DJ3 & DJ4 . . . . . • 

Maximum Circuit Values: 

170 - 320 

-45 

28-38.5 
23 - 31 

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

EI ect rode C i rCIJ i to 

Recommended minimum value 

~ 

340 - 640 

-90 

volts 

volts 

volts 

56-77 vol ts dcl in. 
46-62 volts dcl in. 

1. 5 max.- megohm 

5.0 max. megohm 

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

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

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 
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SUPI 

OSCILLOGRAPH TUBE 

TYPICAL CIRCUIT 

HIGH 
VOLTAGE 

AC 
SUPPLY 

Rl R!: 2.5 Megohms, 0.5 Watt 
R3: 6 Megohms, 3 Watts 
R4: 2-Megohm potent iometer 
R5: 1 Megohm, 0.5 Watt 
R6: C.S-Megohm potent iometer 
R7: D.S-Megohm, 0.5 Watt 
i~8: Not less than 2000 Ohms per 

volt of pas it ive s1gna1 
R9: 5-Megohms, 0.5 Watt 

HEATER 
SUPPLY 

92CM-6819 

RIO -Rl1. R12 -R13: Dual poten
t iometers, RiO, R11. Ri2, R13: 

0.5 Megohm 
RlI~ RI5 R1.6 R17: 2.2 Megohms, 

0.5 Watt 
Cl; 0.1 IJ-f, 2500 Volts 
0:2: 1 J.Lf., 200 'tolts 
C3: 0.0001 IJ-f, 2500 Volts 
ell. C5 C6 C7: 0.1 1J.f~, 600 Vo1t8 

T~le license extended to the purChaser of tubes appears in 
the License Notice accompanying them. Information contain
ed herein is furniShed without assumina any obligations. 

DEC. 20, 1946 TUBE DEPARTMENT CE-6819 
RADIO COIPORATION OF AMERICA. HARRISON, NEW JERSEY 
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OSCILLOGRAPH ·TUBE 

SMALL-SHELL 
DUO DECAL 

12-PIN BASE 
(NOTE 1)---..:::! 

L,m ..... ~=r-;C:--..L.-..l. 

t.OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANV DIRECTION FROM 

THE PERPENOICULAR ERECTEO AT THE CENTER OF BOTTOM OF THE BASE. 

MOTEl: T~ IS BASE MAY BE SUPERSEDED BY AN ALTERNATE BASE 

WHICH WILL FIT THE SUilE SOCKET BUT WHICH WILL HAVE A FLARED 

SHELL INOICATED BV THE DASHED LINES AND DIMENSIONED APPROXI- /~ 

MATELV AS FOLLOWS: 

A= 1.85" MAX., 8= 0.500·, C-O.200" MIN .•• 0=0.925 11 • 

92CM-676, 

DEC. 20. 1946 TUBE DEPARTMENT CE-676.3 
IADIO COlPOlATlON 0' AMElICA. HARIISON. NEW JElSEY 
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AVERAGE CHARACTERISTICS 

ET'=6.3 VOLTS 
ANODE-N 2 I VOLTS ADJUSTED 

FOR FOCUS 

100 

80 

VI 
<J) 

'" Z 
I-
:r: 
~ 60 
C! 
III 

'" Z 
...J 

'" > 40 
I-« 
...J 

'" " 
20 

1000 1500 2000 
ANODE-N22 VOLTS 

NOV. 7,1946 TUIE DEPARTMENT 
1A010 COIPOIATION OF AMEtICA. HAlI.SON. NEW JEISEY 

2500 
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OCT. 21, 1949 

~ 
SUPI 

CHARACTERISTICS 
Ef" =6.3 VOLTS 
ANODE-N21 VOLTS ADJUSTED 

FOR FOCUS 
GRID-N21 VOLTS=O 
---TYPICAL FLUORESCENT.

SCREEN CURRENT 
(SEE TEXT) 

1500 2000 
ANODE-N!! 2 VOLTS 

TUBE DEPARTMENT 
IADIO COItPC)lAnON OF AMERICA, HAUISON, NEW JE.SEY 
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AVERAGE CHARACTERISTICS 

Ef' = 6.3 VOLTS 
ANODE-N91 VOLTS ADJUSTED FOR FOCUS 
ANODE-N22 VOL TS=2000 

ANODE-N22 CURRENT 
- - -I- LUORESCENT-SCREEN CURRENT (SEE TEXT) 

2000 

1600 

'" w a:: 
w 
Q. 

:::;1200 
-< o 
a:: 
u 
:::; 
N •. 
Z 
• 
~ 800 
o 
Z 
-< 

i 11 j J 1f;1 -

II .1 .. 1: +' =W: .. J:i. 1 

1t·li· ,.~ 

-60 

NOV. 11,1946 

-I-

-40 -20 
GRID-N21 VOLTS 

TUBE DEP ARTMEHT 
,AOIO CQ"ORATION OF AMUleA, HAUISON, NEW JEts~y 
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SUP7 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5UP7 is the same as the 5UP1, except that it has 
a screen of the green ish-yellow, 1 ong-pers i stence 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 EM I SSION CHARACTER I STI C, 
as well as PERSISTENCE CURVES of BUI LDUP and DECAY 

for the P7 PHOSPHOR are shown at the beg i nn i ng 
of this section 

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA 
1.\010 ("(')1"",1.,,(')11,/ (I" ... I..I!.''=''' "'U.I~ NIW .II.SlY 
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SUPII 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5UP11 is the same as the 5UP1, except that it has 
a screen of the short-persi stence, bl ue-fl uorescence 
type designated PH. Its highly actinic fluorescent 
spot ofunusually high brightness makes the 5UPl1 par
ticularly useful for photographic recording. Because 

it its improved phosphor has exceptional brightness for 
a blue screen, the 5UPll is also quite useful for 
visual observation of phenomena. Radiation of useable 
intensity can be obtained with anode-No.2 voltages as 
low as 1500 volts. 

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
oft he Pll PHOSPHOR i s shown 

at the beg'(nning of this section 

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA 
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5~1 ~<-
TRANSCRIBER KINESCOPE , 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Genera I: 

eater, for Unipotential Cathode: 
Vo ltage. • • • . . • • 6.3 
Current. • • • • • • • 0.6 

Direct Interelectrode Capacitances: 

• ac 0 r dc vo Its 
amp 

Grid No.1 to All Other Electrodes. 7.5 •• w-f 
Cathode to All Other El ect rodes. • 5 •. w-f 

External Conductive Coating to Anode No.2 {SOO max. w-f 
100 mi n. w-f 

Phosphor (For Curves,see front of this Section). Pll 
Fl uo rescence • • • • • • Bl ue 
Persi stence. • • • • • • Short 

Focusing Method. • • • . • Electrostatic 
Defl ect ion Method. • • • • Magnet i c 
Defl ect ion Angl e (Approx.) • • •• SOO 
veral1 Length. • • • • • 11-7/16" ± 3/8" 
reatest Diameter of Bu1 b. • • 5" ± 1/8" 
inimum Useful Screen Diameter 4-1/4" 
aster Size (Approx.). 2-1/2" x 3-318" 
ount i ng Pos i t ion. • • • • • • • • • • • • •• Any 
ap. . . . • •• • • • • • •• ., Recessed Small Cavity 

Base. • . • • • • • • • • • •• Small-Shell DuQdeca1 7-Pin 
Basing Designation for BOTTOM VI EW. •••••••. 12C 
Pin 1-Heater Pin 10-Grid No.2 
Pin 2-Grid No.1 Pin ll-Cathode 
Pi n 6 - Anode No.1 Pi n 12 - Heater 
Pin 7-lnterna1 Con.- Cap -Anode No.2 

Do Not Use 

Maximum Rating.s, Desiin-Center Values: 

ANODE-No.2 VOLTAGE • 
ANODE-No.1 VOLTAGE •• 
GRID-No.2 VOLTAGE ••• 
GRI D-No.l VOLTAGE: 

Negative bias value. 
Positive bias value. 
Positive peak value. 

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

During equipment warm-up period not 
exceed i ng 15 seconds. .' . 

After equipment warm-up period •••• 
Heater pos i t i ve wi th respect to cathode. 

Typical Operation: 

Anode-No.2 Voltage'. 

:$: See next page. 

FEB. 1, 1949 1UI£ D£PARTMENT 

27000 max. 
6000 max. 

3SO max. 

1SO max. 
o max. 
2 max. 

410 max. 
1215 max. 
125 max. 

27000 

volts 
volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

vol ts 

TENTATIVE DATA 1 
RADIO corPORATION OF AMEIICA. HARmON, NEW JEISEY 



r5~11 
TRANSCRIBER KINESCOPE 

Anade-Na.l Voltage Range for 
Anade-No.2 Current af 20 Jl<l!TIp. 

ri d-Na. 2 Voltage". • . • . •• 
rid-No.1 Voltage farVisual Cutaff 

Anode-No.2 Current ••• 
Max. Anade-No.l Current. 
rid~No.2 Current Range. 

aximum Circuit Values: 
rid-No.l-Circuit Resistance 

inimum Circuit Values: 

4200 to. 5400 valts 
200 valts 

-42 to. -98 valts 
20 Jl<l!TIP 
25 Jl<l!TIP 

-15 to. +15 /I.<lI1lP 

1. 5 max. megahms 

hen the output capacitor of the pawer supply is capable of 
staring mare than 250 microcaulambs, and when the inherent regu
latian af the power supply permits the .instantaneous shart
circuit current to. exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and theautput capacitar 
shauld be as fallaws: 
rid-Na.l-Circuit Resistance. 
rid-No.2-Circuit Resistance. 

Anade-Na.1-Circuit Resistance. 
nade-Na.2-Circuit Resistance. 
he resistars used shauld be capable af 
ges invalved. 

Components : 
Oefl ect i ng Yake •••..•..•••• 
Har. Deflectian Output Transfarmer: 

For use with 6AS7-G booster scanningtube 
andseparatenigh-voltage supply. 

Forusewith single high-voltage tripler 
supply employing) lB)-GT/B016·s. 

Ver. Deflectian Output Transformer • 

180 min. 
,390 min. 

6800 min. 
30000 min. 

withstanding the 

ahms 
ahms 
ahms 
ahms 

valt-

RCA Type No.. 201011 

RCA Type No.. 204Tl 

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

., Brilliance and definition decrease with decreasing anode voltages. In 
general. anode-No.2 voltage Should not be less than 15000 volts. 

** Sub ject 'liar iat ion ot ::t: "'01 when grid-NO.1 voltage cutoff is des i red at 
-70 vol t5. 

OPERA T I NG NOTES 
Soft x-rays are produced when the 51'<1'11 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 shieldin9 should prove adequate, 
but the need for this precaution should be considered in equip
ment design. 

Resolution of better then 700 lines at the center of the re
produced picture can be produced by the 51'<1' II. To ut iii ze such 
resolution capability in the horizontal direction with the 
standard scanning rate of 525 I ines, it is necessary to use a 
OJ ideo amp I if ier hay ing a band-width of at least 10 megacyc les. 

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 1 
IADIO COIPQIATION Of AMEiICA. HAIII5OM. NEW JElSEY 
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5WPII ~/ ~ ,~ 
TRANSCRIBER KINESCOPE 

The screen of the 5WPII has highly actinic blue radiation, and 
is particularly effective for photography. The presistence of 
the radiation is sufficiently short to prevent "carryover" 
from one frame to the next. The .persistence is dependent to 
some extent on the current densit.y in the focused spot, and 
decreases with current density. 

Operation of the 5WPII results in gradual browning OT tne face. 
The rate of browning increases markedly with increase in aoode
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 
t he tube. 

OUTLINE DIMENSIONS for the 5WP11 are the same 
as those for the 5WP15 

FEB. 1, 1949 ruBE DEPARTMENT TENTATIVE DATA 2 
lADIO CORPORATION OF AMElICA, HARRISON, NEW JERsey 
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5WPII 

AVERAGE CHARACTERISTICS' 

E.,,= 6.3 VOLTS 
ANODE-N.22 VOLTS=27000 
ANODE-N2 I VOLTS ADJUSTED TO GIVE fOCUS 
GRID-N"2 VOLTS-ZOO 
RASTER SIZE: 2!{x 3 :}~' 
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5WPI5 
FLYING-SPOT CATHODE-RAY TUBE 

ALUMINIZED SCREEN 
ELECtROSTATIC FOCUS MAGNETIC DEFLECTION 

For use as scanner in flytn~-8pot lJideo-st~nal ~enerators 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. . • . • . • • 6.3 
Current. . . • . • • •• 0.6 ± 10% 

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

External conductive neck coating to ultor. 

Faceplate, Flat. •••.•••••.••• 
Phosphor (For Curves, see front of th is Sect ion) • 

Fl uo rescence-
Visible radiation ••••••• ',' 
Invisible radiation ••••••• 

Phosphorescence-
Persistence of visible radiation 
Persistence of invisible radiation • ,'. 

Focusing Method .••••. 
Defl ect i on Method. • . • • • 
Deflection Angle (Approx.) • 
Tube Dimensions: 

ac or dc vol ts 
.amp 

8 Il#f 
5 Il#f 

{ 500 max. Il#f 
100 min. Il#f 

.Clear Glass 
• ••• P15 
Al umi ni zed 

• • .Green 
Near Ultraviolet 

• •••• Short 
• • Very Short 
• El ect rostat ic 
• •• Magnet ic 

50 

Overall length. '" •• 11-7/16" ±3/B" 
Greatest diameter of bul b. . . . . 5" ± 1/8" 

Minimum Useful Screen Diameter ••..• 4-1/4" 
We i ght (Approx.) • . • . • • . 1-1/2 1 b 
Operating Position •••••••••••••••.•••• Any 
Cap .••••..••. Recessed Small Cavity (jETEC No.Jl-21) 
Socket ••••••••..••• See Operatinf Consideration 
Base ••••••• Sma 1 l-Shel 1 Duodecal 7-Pin lJETEC No.B7-51) 

Bas i ng Des i gnat i on for BOTIOM V I EW •••••••. 12 

Pi n 1- Heater Pi n 12 - Heater 
Pin 2-Grid No.1 Cap-Ultor 
Pin 6-Grid No.3 (Grid No.4, 
Pin 7-lnternal Collector) 

Connect i on- C - Externa 1 
Do Not Use Conduct ;ve 

Pin 10-Grid No.2 Neck Coat-
Pi n 11- Cathode i ng 

Maximum Ratings, Desien-Center Values: 

ULTOR VOLTAGE ••• 
GRID-No.3 VOLTAGE. 
GRID-No.2 VOLTAGE. 

7-58 
ELECTRON TUBE DIVISION 

27000 max. volts 
6000 max. volt 
350 max. volt 

.... Jndicates a change. 

DATA 1 
RADIO (.ORPORATION OF AMERICA., HARRISON, NEW JUSEY 
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5WPI5 

FLYING-SPOT CATHODE-RAY TUBE 
~----~--------------~~ 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Pas i t i ve bias value. 
Positive peak value. 

PEAK HEATER-(ATHODE VOLTAGE: 
Heater negative with respect to cathoce: 

150 max. 
o max. 
2 max. 

volts 
volts 
volts 

~ 

" 
During equipment warm-up period not 

exceeding 15 seconds ...•.•.• 
After equipment warm-up period •..• 

Heater positive with respect to cathode. 

410 max. 
150 max. 
150 max. 

va lts '-A.-

~ Equipment Design Ranges: 
For any ultor voltafe (Ecq) 

Grid-No.3 Voltage for focus 
with ultor current of 
150 jlB. or 1 ess. • . . • • 

Grid-No.2 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
des i gn ut i 1 i zes fixed 
grid-No.1 voltage •••• 

Grid-Noil Voltage for visual 
extincti.on of undeflected 
focused spot when circuit 
design util izes fixed 
grid-No.2 voltage •.• 

Maximum Grid-No.3 Current for 
ultor current of 150 jlB. 

Grid-No.2 Current •••• 

volts 
volts 

between 15DOO¥ and 27000 volts 

15% to 19% of EC4 

2 to 5 times ECI 

-20% to -50% of EC2 

200 
-15 to +15 

volts 

volts 

volts 

~-Examples of Use of Design Ranges: 
20000 volts For ultor vo{tafe of 

Grid-No.3 Voltage for focus 
with ultor current as 
indicated ••••.•.• 3000 to 3800 4000 to 5200 volts 

Gri d-No. 2 Voltage for v i sua 1 
extinction of undeflected 
focused spot when circuit 
design util izes fixed 
grid-No.l voltage of 
-70 vol ts •••••••• 

Grid-No.1 Voltage forvisual 
extinction of undeflected 
focused spot when circuit 
design util izes fixed 
grid-No.2 voltage of 

140 to 350 140 to 350 VOlts 

200 volts •••••. -40 to -100 -40 to -100 volts 
U) to r Cu rrent ." • • • • 150 100 jlB. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 
*': See next page. 

7-58 ELECTRON TUBE DIVISION 

1.5 max. megohms 
.....Indicates a change. 

DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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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 
I-Ray Warning. X-ray rad iat ion is tJroduced at the face 

of the 5WPI5 when it is operated at its normal ultar 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 5WPl5 fit the Duodecal 12-contact 
socket. The socket contacts corresponding to the vacant pJn 
positions (pin positions 3,4,5,8, and 9) should be removed in 
order to provide the maximum insulation for the high-vo~tage 
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 I ines at the center of the 
reproduced picture can be produced by the 5WPl5 when it is 
operated with 27,000 volts on the ultor. At lower ultor volt
ages, the resolution capability decreases. To obtain high 
resolution in the horizontal direction, it is necessary to use 
a video amplifier having a bandwidth of about 20 megacycles. 

The screen of the 5WPl5 has radiat ion in the visible green 
region and In the invisible near-ultraviolet region. The 
frequency response of the ultraviolet rad iat ion is substant ialty 
constant for a range of 3 megacycles and then decreases ex
ponentially toward zero at approximately 100 megacycles. 

The PI5 screen is more sensitive to heat than other standard 
types of ph9sphors. It shows a decrease in effrciency with 
Increase in temperature. Use of forced air from a small blower 
directed against the faceo'f the tube is, therefore, suggested 
to counteract the heating effect of the electron beam if opti
mum efficiency of the screen isdesired at maximum ultorcurrent. 

Care should be taken to avoid unaer-scanning over a pro
tracted period because such an underscanned area wi II be 
burned and thus give diminished radiation when the raster is 

",t scanned to full size and be apparent in the reproduced picture. 
t Furthermore, it is inadvisable to permit a modulated stationary 

patte.rn to remain more than a few minutes' on the face of the 
tube. If it remains for a longer time, the facewi II be burned 
unevenly over the pattern area. When a modulated stationary 
pattern is used, it is recommended that the ultor current be 
I tmited to an instantaneous value of a,bout 150 microamperes. 

_:1 nd icates a Change. 

7-58 ELECTRON TUBE DIVISION DATA 2 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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5WPI5 

FLYING-SPOT CATHODE-RAY TUBE 
~--------------------~~ 

Because of the high peak energy In the beam, the screen 
wi II be seriously damaged if the beam is allowed to remain 
stationary, even momentarily. Provision should be made to 
prevent such a possibi I ity. Provision should also be made in 
equipment design to insure that the ultor voltage wi I I drop 
as fast as the scanning current when the equlpment is turned 
off; or to bias grid No.1 to beam-current cutoff when the 
equipment is turned off. 

7-58 

BLOCK DIAGRAM OF FLYING-SPOT VIDEO-SIGNAL 
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES 

TO LINE 
AMPLIFIER 

92CS -7S97R2 

Devices and arrangements shown or desc-ribed herein may 
use patents of RCA or others. Informat ion contained 
hereIn is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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5WPI5 

FLYING-SPOT CATHODE-RAY TUBE 

SEE NOTE 4 

EFFECTIVE 
CENTER OF 
DEFLECTION 

SMALL-SHELL 
DUO[)ECAL 

7-PIN BASE 
JETEC N9 B7-51 

92CM - 6918R2 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE IMEASURED ABOUT 
THE TUBE AXIS) OF ± 10°. THE ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION 3. 
HOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGEDGAUGE 1.500" + 0.003" - 0.000" I.D. AND 2" LONG WILL 
REST ON BULB CONE. 
HOTE 3: EXTERNAL CONDUCTIVE NECK COAT j NG MUST BE GROUNDED. 

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

7-58 ELECTRON TUBE DIVISION CE--6918R2 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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AVERAGE CHARACTERISTICS 

0 

£-1"=6.3 VOLTS 
ULTOR VOLTS=20000 
GRID- N!!. 3 VOLTS ADJUSTED TO GIVE FOCUS. 
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CHARACTERISTICS AVERAGE 
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FLYING-SPOT 

@ ~~A 5ZPI6 "6 

CATHODE-RAY TUBE 
HIGH RESOLUTION CAPABILITY ALUMINIZED SCREEN 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For use as scartnBr in htgh-(]Ulllity flying-spot utdeO-Signal generators 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. . . • • . •. 6.3 
Current. . • • • . • .• 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to 'all other electrodes •• 
Cathode to all other electrodes. 
External conductive neck coating to ultor. 

Faceplate, Flat. ••••••••••••• 
Phosphor (For Curves, see front of this Sect ion) • 

Fl uorescence--
Visible radiat ion ••••.•.• 
I nvis i ble rad iat ion •••.•.• 

Phosphorescence-
Persistence of visible radiation 
Persistence of invisible radiation 

Focus i ng Method. • • • • • 
Deflect ion Method •..••. 
Deflection Angle (Approx.) • 
Tube Dimensions: 

ac or dc volts 
.amp 

8 Jl!"f 
5 Jl!"f 

{500 max. Jl!"f 
100 min. Jl!"f 

.Clear Glass 
P16 

A lumi n ized 

• • Violet 
Near Ul trav i 01 et 

· • Very Short 
• . Very Short 
.Electrostatic 
• •• Magnet ic 

• 40 

Overall length. • • • • • 14-3/8" ± 3/8" 
Greatest diameter of bul b. . • • 5" ± 1/8" 

Minimum Useful Screen Diameter •.•• 4_114" 
Weight (Approx.) • • • • • • • 1-1/21bs 
Operat ing Posit ion •••••••••••••••.•••• Any 
Cap •.•••••••• Recessed Small Cavity (jETEC No.Jl-21) 
Socket •••.•••.• ' ..•• See operatinf Considerations 
Base ••••.•• Small-Shell Duodecal 7-Pin \JETEC No.B7-51) 

Bas i ng Des i gnat i on for BOnOM V I EW .•••.•••. .12 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.3 
Pin 7-lnternal 

Connect i on
Do Not Use 

Pin 10-Grid No.2 
Pin 11- Cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE ••• 
GRID-No.3 VOLTAGE. 
GRID-No.2 VOLTAGE. 

Pin 12-Heater 
Cap - Ultor 

(Grid No.4, 
Collector) 

C - External 
Conductive 
Neck Coat
ing 

27000 max. 
7000 max. 
350 max. 

volt 
volt 
volt 

.... 'nd icates a change. 

7-58 ELECTRON TUBE DIVISION DATA 1 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



~ 5~6 
FLYING-SPOT CATHODE-RAY TUBE 

GRID-No.1 VOLTAGE: 
Negative bias value. 
Positive bias value. 
Pos i t ive peak val ue. 

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

During equipment warm-up period not 
exceeding 15 seconds •••..••. 

After equipment warm-up period ••.• 
Heater positive with respect to cathode. 

- Equipment Design Ranges: 

150 max. 
o max. 
2 max. 

410 max. 
150 max. 
150 max. 

volts 
volts 
volts 

volts 
volts 
volts 

For any ultor voltafe (Ec~) 

Grid-No.3 Voltage for focus 
with ultor current of 

between 20000¥ and 27000 volts 

25 jJil or less ••.•••• 
Grid-No.2 Voltage for visual 

extinction of undeflected 
focused spot when circuit 
design util izes fixed 
grid-No.1 voltage .•••. 

Grid-No.1 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
des i gn ut il i zes fixed 
grid-No.2 vol tage ••••• 

Grid-No.2 Current. ••••• 

20.5% to 26.5% of EC4 

2 to 5 times ECI 

-20% to -50% of EC2 
-15 to +15 

vol ts 

volts 

volts 
jJil 

- Examples of Use of Design Ranges: 
For ultor voltafe of 

Grid-No.3 Voltage for focus 
with ultor current as 
i nd i cated. • • • • • • • • 

Grid-No.2 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design util izes fixed 
grid-No.1 voltage of 
-70 volts •.••••••• 

Grid-No.1 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design utilizes fixed 
grid-No.2 voltage of 
200 volts •••••.• 

Ultor Cu rrent. • • . . • 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

20000 27000 volts 

4100 to 5300 5500 to 7100 volts 

140 to 350 140 to 350 volts 

-40 to -100 -40 to -100 volts 
25 15 jJil 

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 . 

... , nd icates a change. 

7-58 ELECTRON TUBE DIVISION DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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5ZPI6 

FLYING-SPOT CATHODE-RAY TUBE 

OPERATING CONSIDERATIONS 

X-Ray Warnin~. X-ray radiation is produced at the face 
of the 5ZPl6 when it is operated at its normal uttar voltage. 
These rays can constitute a health h~zard 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 5ZPI6 fit the Duodecal 12-contact 
socket. The socket contacts corresponding to the vacant pin 
positions (pin positions 3,4,5,8, and 9) should be removed 
in orderto provide the maximum insulation forthe high-voltage 
pins 6 and 7. The socket should be made of high-grade, arc
resistant, insulating material and should preferably be de
signed with baffles. 

Resolution of better than 1000 lines at the center of the 
reproduced picture can be produced by the 5ZPI6 when it is 
operated with 27,000 volts on the ultor. At lower ultor 
voltages, the resoluti.on 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 megacyc I es. 

The ultraviolet output of the 5ZPI6 is a I inear function 
of the ultor current. For any particular value of ultor 
current, the ultraviolet output is approximately 50 per cent 
higher when the 5ZPI6 is operated with 27,000 volts on the 
ultor than when operated with 20.000 volts. 

Under-scanning over a protracted period should be avoided 
because an underscanned area of the screen wil I be burned and 
thusgivediminished radiation when the raster isagainscanned 
to full size and be 51 ightly noticeable in the reproduced 
picture. Furthermore, it is inadvisable to permit a modulated 
stat lonary pattern to remain more than a few minutes on the 
face of the tube. If it remains fora longer time, the phosphor 
wi II be burned unevenly over the pattern area. 

Neverallow the beamto remain stationary. even momentari Iy, 
because the high peak energy inthe beam will seriously damage 
the screen. Provision should be made to prevent such a possi 
bi I ity. Provision should also be made in equipment design to 
insure that the ultor voltage wi II drop as fast as the scanning 
current whentheequipment is turned off; or to bias grid No.1 
to beam-current cutoff when the equipment is turned off. 

..... ~ndicates a change. 

7-58 .ELECTRON TUBE DIVISION DATA 2 
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5ZPI6 

FLYING-SPOT CATHODE-RAY TUBE 

BLOCK DIAGRAM OF FLYING-SPOT VIDEO-SIGNAL 
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES 

TO LINE 
AMPLIFIER 

92CS-7S97R2 

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 wi,thout prejudice to RCA"s patent rights. 

ELECTRON TUBE DIVISION CE-7597R2 
RADIO CORPORATION OF AMERICA, HA.RRISON, NEW JERSEY 



FLYING-SPOT 

~ ~~~ 5ZPI6 76 

CATHODE-RAY TUBE 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
~ JETEC N2JI-21 

.--~~~~_~ (NOTE I) 

REfERENCE 
LINE 

(NOTE 2) 

SEE NOTE 4 
SMALL-SHELL 

DUOOECAL 
7-PIN BASE 

JETEC N267-51 

92CM-7574R2 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ULTOR TERMI MAL BY AN ANGULAR TOLERANCE (MEPSURED ABOUT 
THE TUBE MIISI OF ± 10°. THE ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION 3. 
NOTE 2: WI1H TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.1 10 (SHOWN AT FRONT OF THIS 
SECT I ON I AND WITH TUBE SEATED I N 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 ,: t OF BULB WILL NOT DEV I ATE MORE THAN 2° I 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 
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AVERAGE CHARACTERISTICS 

E f' = 6.3 VOLTS 
ULTOR VOLTS- 20000 
GRID N2 3 VOLTS ADJUSTED TO GIVE FOCUS. 
GRID N° 2 VOLTS = 200 

::> 

'di 
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GRID-N2 I VOLTS 

ELECTRON TUBE DIVISION 
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RADIO CORf'OItATlON Of AMERICA. HAIUIISON, N~ JER$EY 
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AVERAGE CHARACTERISTICS 

E f' = 6.3 VOLTS 

ULTOR VOLTS - 27000 
GRID N° 3 VOLTS ADJUSTED TO GIVE FOCUS. 
GRID-Ng 2 VOLTS = 200 

60 -50 -40 -30 20 
GRID-N" J VOLTS 

ELECTRON TUBE DIVISION 
RAOIO CORPORATION OF AMERICA" HARRISON. NEW JERSEY 
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7 BP7-A 

OSCILLOGRAPH TUBE 
MAGN ET I C FOCU 5 MAGNETIC DEFLECTION 

General: 
Heater, for Unipotential Cathode: 

Voltage. • . . . • .. 6.3 .....•. ac or dc volts 
Cu rrent. • • . . . . .. 0.6 ...... amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes .••.•. 
Grid No.2 to All Other Electrodes .•.••• 
Cathode to All Other Elect rodes. . • . • . • 

8.5 }JILf 
7 }JILf 
5 }JILf 
No.7 

. •. Bl ue 
Phosphor (For Curves, see front of this Section) 

Fl uo rescence • . • . . . . . . • 
Phosphorescence. . • . . . . . • 
Persistence of Phosphorescence. 

Focusi ng Method ..••.• 
Defl ect ion Method ••....•. 
Deflection Angle (Approx.) •.• 
Overa 11 Length • • • • • . . . . 
Greatest Diameter of Bulb .•.. 
Maximum Useful Screen Diameter. 
Mounting Position. 

Greenish-Yellow 
· •• Long 
• .• Magneti c 
· .. Magnet i c 

530 

13-1/4" ± 3/8" 
7" ± 1/8" 

6" 
. • Any 

Cap ••••. 
Base .... 

• . .• Recessed Small Ball 
Long Medium-Shell Octal 8-Pin 

BOTIOM VIEW 
Pin 1- No 

Connection 
Pi n 2 - Heater 
Pin 3-Grid No.2 
Piri4-No 

Connect ion 
Pin 5-Grid No.1 

*5 

3 ___ 6 

---
2 7 

I 6 

MaxiMuM Ratings, Desifn-Center Values: 

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

Negative bias value. 
Positive bias valueD 
Positive peak value. 

PEAK GRID-No.1 DRIVE FROM CUTOFF 
PEAK HEATER-CATHODE VOLTAGE: 

Pin 6- No 
Connect i on 

Pi n 7 - Cathode 
Pi n 8 - Heater 

Cap - Anode, 
Gri d No.3 

8000 max. 
700 max. 

125 max. 
o max. 
2 max. 

65 max. 

volts 
volts 

volts 
vol ts 
volts 
volts 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

125 max. 
125 max. 

volts 
volts 

Typical Operation: 
Anode Voltage' •••• 
Grid-No.2 Voltage ..•• 
Grid-No.1 Voltage RangeO 

Focusing-Coil Current· • 
Spot Posi t ion •.•..• 

_,e,.,O,A,.: See next page. 

JUNE 15. 1948 

4000 
250 

-25 to -70 
75 to 102 

tI 

TUBE DEPARTMENT 

7000 
250 

-25 to -70 
99 to 135 

volts 
volts 
volts 

ma 

TENTATIVE DATA 
MIlO COIPOIATION Of AM!I'(A. HAnISON. NEW JUSEY 



~ 
7BP7-A 

OSCILLOGRAPH TUBE 

Maximum Circuit Values: 
Grid-No. 1-Ci rcuit Resistanee 1. 5 max. megohms 

Minimum Circuit Values: 
When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and wben the inherent 
regul at i on of the power supply permi ts the instantaneous short
circuit current to exceed 1 ampere, the effective resistance 
in ci rcuit between indicated electrode and the output capacitor 
shou 1 d be as fo 11 ows: 

Grid-No. 1-Ci rcuit Resistance 150 min. ohms 
Grid-No.2-Circuit Resistance 820 min. ohms 
Anode-Ci rcuit Resistance. • 9100 min. ohms 

The resi stors used shoul d be capab 1 e of wi thstandi ng the vol t
ages involved. 

COliponents: 
RCA Focusing Coil. RCA Type No. 20201 

• :~~~:da~~ ~~~:i~o~~. a~~~~~ are connected together within tube. are re-

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

* Bri 11 i ance and defi n j t ion decrease with decreasi"g anode vol tage. In 
general. t he anode vol tage shoul d not be 1 ess than 11000 vol ts. 

o For visual extinction of undeflected focused spot. 
• For JETEC Focusing coil No. 106, or equivalenl_ with center line of air 

¥~~afP~~~~!m~~~~~nr~?~~r~Tc~~::~:~~:" i ne see outl ine Drawi ng)~ and 
• The center of the undeflected. un'ocused spot will 'all wi'thin a circle 

having 12 _ radius concentric with the center of the tube face. 

JUNE 15, 1948 TU8E DEPARTMENT TENTATIVE DATA 
IADIO COirolATION Of AMEiICA.. HA"ISON. NEW JElSEY 
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PICTURE TUBE 
ROUND GLASS TYPE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Vo 1 tage. • • • • • .• 6.3 
Current. . • • • • .• 0.6 ± 10% • 

Faceplate, Spherical • . • • . 
Phosphor (For Curves, see front of this Section) 

Overall Length ••••••••.••••• 
Greatest Diameter of Bulb ••••••••• 

• ac or dc volts 
• ••.••• amp 
• • • Cl ear Gl ass 
P4-Sulfide Type 

14-112" ± 3/8" 
7" ± 1/8" 

Minimum Useful Screen Diameter ••••.•• 
Operating Position ••.••••••••••••• 
Base •• Medium-Shell Diheptal12-Pin (JETEC Group 5, 

. .. . 6 11 

• • • • Any 
No. 812-37) .. 

14R Basing Designation for BOTTOM VIEW 

Pi n 1-Heater Pin 9 - Ul tor 
Pi n 2 - Cathode (Grid No.2, 
Pin 3-Grid No.1 Gri d No.4, 
Pi n 4 - No Connec- Coll ector) 

tion 10 - Defl ect i ng 
Pi n 5-Grid No.3 El ectrode 
Pin 7 - Defl ec t i ng DJ2 

El ect rode 11- Defl ect i ng 
DJ3 Electrode 

Pin 8 - Deflect ing DJ I 
El ect rode Pin 12 - I nterna 1 
DJ 4 Connect ion-

Do Not Use 
Pin 14 - Heater 

DJl and DJ2 are nearer the screen 
DJa and DJ~ are nearer the base 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE •••••••• 
GRID-No.3 (FOCUSING) VOLTAGE 
GRID-No.l VOLTAGE: 

Negat i ve-b i as va 1 ue. • • • 
Positive-bias value •••• 
Positive-peak value. • • • .' 

PEAK VOLTAGE BETWEEN ULTOR AND ANY 
DEFLECTING ELECTRODE •••••• 

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

During equipment warm-up period not 
exceed i ng 15 seconds • • • • • • • • 

After equ i pment warm-up peri od •••• 
Heater positive with respect to cathode. 

6000 max. 
2800 max. 

200 max. 
o max. 
2 max. 

750 max. 

410 max. 
125 max. 
125 max • 

volts 
volts 

volts 
volts 
volts 

volts 

volts 
volts 
volts 

.... Indicates a change. 

9-58 ELECTRON, TUBE DIVISION DATA 
RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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PICTURE TUBE 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 
Resistance in Any Deflecting-Electrode 

Ci rcuit· ••••••••••••••• 

1.5 max. megohms 

5 max. megohms 

~-

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

9-58 ELECTRON TUBE DIVISION DATA 
RADIO CORPORAnON OF AMERICA. HARRISON, NEW JERSEY 
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OSCILLOGRAPH TUBE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
.&eneral.: 
Heater, for Unipotential Cathode: 

Voltage. • • • • • •• ~.3 •••••• ac or dc volts 
Current. • • • • • • •• 0.6 •••••• amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes. • • • •• 6 ~f 
Cathode to All Other Electrod~s. • • • • •• 5 ~f 

Phosphor (For Curves, see front of this Settion) • P7 
Fluorescence. • Blue 
Phosphorescence ••• ' • • Greeni sh-Yellow 

Persi stence. • • • • • • Long 
Focusing Meth.:ld. • • • • • Magnetic 
Defl ect i on Method. • • • • Magnet i c 
Deflection Angle (Approx.) 5()0 
Overall Length • • • • • • 12-;3/4" ± ;3/8" 
Greatest Di_ter of Bulb. • • • 7-3/16" ± 1/8" 
Minimum Useful Screen Diameter. 6" 
Mount i ng Pos i t ion. • • • • • • • Any 
Cap. • Recessed Small Cavity \JETEC No.Jl-21) 
Base. Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

BOTTOM VIEW 

Pi n 1-Heater 
Pi n 2 - Gri d No.1 
Pin 10-Grid No.2 ~_.:r 

I 

2 II 
I I 

Maxi.u. Ratings, Desitn-Center VgLues: 
Ul tore VOLTAGE. 
GRID-No.2 VOLTAGE: 

Positive Value (DC or Peak AC) 
Negative Value (DC or Peak AC) 

GRID-No.1 VOLTAGE: 
Negative bias value. 
Positive bias value4 • 
Positive peak value •• . . . . . 

PEAK GRI D-No.l DRIVE FmI CUTOFF. 
PEAK HEATER-CATHODE VOLTAGE: 

Pi n 11- Cathode 
Pi n 12 - Heater 
Cap -Grid No.3. 

Collector 

8000 max. volts 

700 max. volts 
180 max. volts 

180 max. volts 
o max. volts 
2 max • volts 

65 max. volts 

Heater negative with respect to cathode. 125 max. volts 
Heater positive with re~np.ct to cathode. 125 max. volts 

• In the 7M-types. grid Ho., Which has the ultor function, and collector 
are connected together within the tube and are conveniently referred 
to collectively as ·ultor". The ·ultor" in a cathode-ray tube is the 
electrode, or the electrode in combination with one or more additional 
electrodes connected within the tube to it, to Which is applied the 
highest dc voltage for accelerating the electrons in the beam prior to 
its det1ection~ 

, At or near this rat ing. the effect ive resistance 01' the ultor supply 
should be adequate to 1 imit the ultor i "put power to 6 watts. 

OCTOBER 1,1951 1WE DEPAaTMINT DATA ...... ___ 00-. __ _ 
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OSCILLOGRAPH TUBE ,-
r---------------------------.~ Typical Operation: 
Uhor Voltage-••• 
Gri~No.2 Voltage. 
Grid-No.1 Voltage 0 

-. Grid-No.2 Current. 
-. Focusin9-Coil Current 

(DC Approx.)·· 
_ Spot Posi t ion •••• 

Maximum Circuit Values: 

4000 
250 

-27 to -63 
-15 to +15 

64 ± 15% 

7000 
250 

-27 to -63 
-15 to +15 

85 ± 15% 

" 

volts 
volts 
volts 

!lamp 

ma "-

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 .!l000 volts. L/~ 

o For v I sual ext 1 net ion of undefl ected, focused spot. 
** For speclman focusing coil similar to JETEC Focusing Coil ~O.109 p'o-I\ .. ,,"'-...-' 

~~~~o~~eW~:nhc~i ~ y~~ l~:r~u~,cie"p~aJ~a~~~~rn~~~ ~\~~~tcaJ;r:~f ~f"~~ 
mi croamperas. . 

II The centerot tne undeflected! unfocused spot will fall within a eirel 
having 12-nm radius concentric with the center 0·' the tube tace. 

___ I ncr jeates a Change 

OCTOBER 1.1951 TUBE DEPARTMENT DATA 
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@ 
7MP7 

OSCILLOGRAPH TUBE 

4~'; 
t-~H 

S~AL. OIA. 

7\;' 
MAX. 

RID NR3. COLLECTOR 
RECESSED SMALL 

CAVITY CAP (NOTE I) 3._ 
,..ETEC NR "'1-21 12""'4 
. t~" 

SMALL-SHELL 
DUODECAL 
~-PIN BASE 
(NOTE 3) 

61~· 

:t 31j8-

,JETE(; NR B!I-!l7 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT 
PIN POSITION No.3 MAY VARY FROM THE PLANE THROUGH 
THE TUBE AXIS·AND BULB TERMINAL BY AN ANGULAR 

TOLER-ANCE IMEASURED ABOUT THE TUBE AXISI OF ± 10°. 
BULB TERMINAL IS ON SAME SIDE AS VACANT PIN PO
SITION No.3. 

MOTE 2: REFERENCE LINE ISDETERMINED BY POSITIONWHERE 
REFERENCE-LI NE GAUGE 1 JETEC No. 112 J 1.500 + .003"
.000'" I. D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG I DL Y 
MOUNTED: I t SHOULD HAVE FLEX IBLE LEADS AND BE 
ALLOWED TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF 
BASE SHELL WILL FALL WITHIN CIRCLE CONCENTRIC WITH 
BULB AX I SAND HAV I NG 0 I AMETER OF 1-1IB". 

NOTE~: LOCATION OF DEFLECTING YOKE MUST BE WITHIN 
THIS SPACE. 

OCTOBER 1.1951 TUllE DEPARTMENT CE-743BR3 
IADIO COIPOIATION Of .weIICA, HAlllSON, HIW JII.Y 
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AVERAGE GRID - DRIVE CHARACTERISTICS 

o 

Ef' = 6.3 VOLTS 
UL TOR VOLTS = 7000 

~ 
II:: ... 
ID 

~ 
oJ 
I 
I-
0 
12 
I 
::l 
~ 
I-
:I: 

~ 
I-
:I: 
CI 
oJ 
:I: 
!2 
:I: 

GRID N21 BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

SCANNING AREA: 12 X 12 CM 

30 

20 

10 

UL TOR CURRENT 
HIGHLIGHT BRIGHTNESS 

20 30 40 50 60 
VIDEO SIGNAL VOLTS FROM CUTOFF 

JULY 18, 11151 lUBE DEPARTMENT 
IADtO COIfOItATION 01' .w,nICA. "".I.SON. NIW Jasrt 

900 

800 

700 

., ... 
600 ffi 

Q. 
:I 
~ 
II:: 

500 u 
:I 

II:: 
0 

400 !:i 
:;) 

300 

200 

100 

70 

92CM -74!10RI 
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~ ~""A 7NP4 V 

PROJECTION KINESCOPE 
20' x 15' PICTURES 

FORCED-A I R COOLED ALUMI ~ I ZED SCREEN 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For use in theater-television equipment 

DATA 
General: 
Heater, for Unipotential Cathode: 

Vol tage. . . . . . .. 6.6 ± 5% •... ae or dc volts -
Current. . . . . . .. 0.62 •..... .amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes. . .. 12 fJ4J-f 
Cathode to all other electrodes. 6 ~~f 

Phosphor. . . . . . P4-Si 1 icate-Sulfide Type 
Aluminized 

Fl uo rescence . . . . . . . Wh i te 
Phosphorescence. . .... White 

Pe rs i stence. . . . . . Med i um 
Focus i ng Method. . . El ectrostat i c 
Defl ect i on Method. . . . . . .. Magnet ic 
Deflect ion Angle (Approx.) ...... 35° 
Projection-Throw Distance for 20' x 15' Picture ... 60 feet -
Overall Length ................ 19-1/2" ± 5/8" 
Greatest Diameter of Bulb (Excluding side cap) . 7" ± 3/16" 
Maximum Radius of Tube (Including side cap). 4-11132" 
Qual ity Rectangle of Faceplate 

(See Dimensional Outline). . . . . 5" x 3-3/4" 
Refractive Index for Faceplate Glass . 1.469 ~ 
Weight (Approx.) . . 15 lbs ~ 
Operating Position. . . . . . . .. ..... . .. Any 
Cap. . . . . . . . . . . .. Medium (JETEC No.C1-5) _ 
Socket . . . . . . . . . . . . . See OPeratinf Considerations 
Base ....... Plastic-Filled, Small-Shell Diheptal 14-Pin_ 

(JETEC Group 5, No.B14-45) 
,:+ Bas i ng Des i gnat i on for BOTTOM V I EW . . . . . . . . . . .14N 

Pi n 1 - Heater Pin 10- Same as Pin 5 
Pin 2-Cathode Pi n 11-Same as Pin 5 
Pin 3-Grid No.1 Pi n 12-Same as Pin 5 
Pin 4-Grid No.2 Pi n 13 - I nterna 1 
Pi n 5 - No Connec- Connect i on-

1'1 
tion Do Not Use 

·1 Pin 6-Same as P n 5 '2 Pi n 14 - Heater 
Pin 7 - Same as P n 5 Cap - Ultor 
Pin 8- Same as P n 5 (Grid No.4, 
Pin 9- Same as P n 5 Collector) 

- I nd icates a change. 

11-58 ELECTRON TUBE DIVISION DATA 1 
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~~./ 7~ 7 PROJECTION KINESCOPE 

Ai r Flow to Face .............. . 40 cfm \V 
The specified air flow should be delivered perpendicularly 
from a nozzle having a diameter of about 2 inches onto the 
face of the tube whi Ie it is in operation. The blower should 
have adequate capacityto provide foratotal system-pressure 
drop including that of the air fi Iter. 

Face Temperature. . . . . . . . . 100 max. DC /----, 

CATHODE-DRIVE- SERVICE 
Unless otherwise specified, voltage values are positive 

with respect to ~rid NO.1 

Maximum Ratings, Absolute Values: 

ULTOR-TO-GRI D-No. 1 VOLTAGE- . 80000 max. vol to 
GRID-No.3-TO-GRID-No.1 VOLTAGE. 20000 max. volts 
GRID-No.2-TO-GRID-No.l VOLTAGE. 850 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE. 600 max. volts 
CATHODE-TO-GRI D-No. 1 VOLTAGE: 

Positive-bias value 250 max. volts 
Negative-bias value. o max. volts 
Peak-negative value. 2 max. volts 

AVERAGE ULTOR CURRENT . 2 max. ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negat ive with respect to cathode: 
Duri ng equ i pment warm-up per i od 

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: 
With any ultor-to-gr.id-No. 1 voltage (Eelle 1) between 70000* 
and 80000 volts and ~rid-No. 2-to-~rid-No. 1 voltage IEc2g 1) 

between 400 and 850 volts 

Grid-No.3-to-Grid-No.l 
Voltage for focus .. 

Grid-No. 2-to-Grid-No. 1 
Voltage for visual 
extinction of focused 
raster when circuit 
design util izes fixed 
cathode-to-grid-No.l 
voltage (Ekg 1) .... 

Cathode-to-Grld-No.l 
Video Drive from Raster 

20% to 22.6% of Ec4g ! volts 

3.2 to 4.8 times Ek9! volts 

". 
,=",,' 

\~ 

Cutoff (Black Level) to 
White-Level Value ... . Same value as fixed cathode 

to-gri d-No.l vol taqe except (lr 
video drive is a negat iVE \ .. \.'/ 
vol tage. 

• • H. See next page. ~ 1 nd i cates a Change. 

11-58 ELECTRON TUBE DIVISION DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



~ ~1-;(I 7NP4 v 

PROJECTION KINESCOPE 

Grirl-No.3 Current. 
Grid-No.2 Current. 

Examp I es of Use of Des i gn Ranges: 
For ultor-to-grid

NO.1 voLtalfe of 
Gr i rl-Nn.)-tn-Gr· i d-No. 1 

Volt~ge for focus .. 
Grid-No.2-to-Grid-No.1 

Volt~ge for visual 
extinction of focused 
roster when c i rcu i t 
des i 9 n ut iIi les fixed 
cathode-to-grid~No.1 
voltRge (Ek9!) of 
125 volts ..... 

Cathode-to-Grid-No.1 
Video Drive from 
Raste r Cutoff 
(Black Level) to 

Wh i te-Leve I Va I ue. 

Maximum Circuit Values: 

o to +15 
-15 tn +15 

75 000 

15000 to 17000 

400 to 600 

-125 

voLts 

vol ts 

volts 

vol ts 

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

GRID-DRIVE· SERVICE 
Unless otherwise specified, voltage values are positive 

w~th respect to cathode 

Maximum Ratings, AbsoLute VaLues: 

ULTOR VOLTAGE- .. 
GRID-No.) VOLTAGE .. . 
GRID-No.2 VOLTAGE .. . 
GRID-No.1 VOLTAGE: 

Negative-bias value. 
Positive-bias value. 
Peak-positive value. 

AVERAGE ULTOR CURRENT. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negat ive wi th respect to cathode: 
During equipment warm-up period 

not exceed i ng 15 seconds . . . . . 
After equ i pment warm-up peri ad •.. 

Heater positivewith respect to cathode. 

• • 11 A. See next page. 

11-58 ELECTRON TUBE DIVISION 

80000 max. volts 
20000 max. volts 

600 max. volts 

250 max. volts 
0 max. volts 
2 max. volts 
2 max. ma 

410 max. volts 
150 max. volts 
150 max. volts 

~rndicates a change. 
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7NP4 

PROJECTION KINESCOPE 

~ Equipment Design Ranges: 
With anyultor volta!!e IEc~k) between 70000* and 80000 volts 

and !!rid-No.2 volta!!e IEcBk) between 400 and 600 volts 

Grid-No.; Voltage 
for focus. . . . . . 

Grid-No.2 Voltage for 
visual extinction 
of focused raster 
when circuit design 
util izes fixed grid
No.1 voltage (Ec~k). 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Bl ack Level) to 
White-Level Value. 

Grid-No.; Current. 
Grid-No.2 Current. 

20% to 22.6% of EC4k volts 

2.58 to;.87 times EClk volts 

Same value as fixed grid-No.1 
voltage except video drive is 
a positive voltage. 

o to +15 
-15 to +15 

~ Examples of Use of Design Ranges: 
For ultor volta!!e of 

Grid-No.; Voltage for focus. 
Grid-No.2 Voltage for visual 

extinction of focused 
raster when circuit de
sign util izes fixed qrid
No.1 voltage (EClk) of 
-155 volts . . . . . . . 

Cathode-to-Grid-No.l 
Video Drive from Raster 
Cutoff (Black Level) to 
White-Level Value ... 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

75000 

15000 to 17000 

400 to 600 

155 

1.5 max. 

volts 

volts 

volts 

volts 

megohms 

• cathode drive isthe operating condition inwhichthevideo signal varLes 
t he cat hode potent i al. 

• The product of ultor-to-grid-No.l voltage, or ultor voltage, and 
average ultor current should be 1 imited to 160 watts. 

I/: Brill lance and definition decrease with decreasing ultor-to-grid-No.l <~ 
voltage or ultor voltage. In general, the ultor-to-grid-No.l voltage 
or the ultor voltage should not be less than 70,000 volts. 

A Grid-drive is the operating condition in which the video signal varies 
the grid-No.1 potential. 

OPERATING CONSIDERATIONS 

X-ray radiation is produced at the face of the 7NP4 when ,:r~, 
it is operated at its normal ultor voltage. These rays can 
constitute a health hazard unless the tube is adequately 

~Indicates a change. 
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7NP4 

PROJECTION KINESCOPE 

shielded. Make sure that the shielding provides the required 
protection against personal injury. 

The base pins fit a DiheptaJ 14-contact socket. It should 
be designed to prevent corona between pin 9 and pin 4, pin 13, 
and any adjacent socket-assembly bolt. The usual commercially 
ava i I ab I e Di heptal sockets do not meet th i 5 requ i rernent. 
Socket contactsforpins 5,6,7,8,10, II, 12, and 13 should 
be removed so that maximum insulation is provided for pin 9. 
The socket should be made of high-grade, low-leakage, arc
resistant insulating material adequate to withstand 20,000 
volts between the contact for pin 9 and the contacts for pins 
4 and 13. 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 with a diameterof.about 1-1/2 inches in order to 
prevent the formation of corona. 

An air-coolinf system is required to cool the face of the 
7NP4. The system consists of a blower, such as Pi lot No.50747 
pr No.50748*, and an air duct, having an outlet diameter of 
about 2 inches, directed perpendicularly onto the face of the 

ube. An ai r flowof 40 cubic feet per minute at the tube face 
is requi~ed to provide adequate cooling. In a typical system 
~ith air fi Iter, the total system static pressure is approxi
mately 0.25 inch of water. The cooling ai r must not contain 
~ater, 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. 

Cool ing 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 scanninf whi Ie the 7NP4 draws beam current may 
permanently damage the screen. Provision should be made, 
therefore, for automatic, high-speed cutoffofthe beam current 
in case of scanning fal lure. 

Darkenine of face occurs during normal operation of the 
ube with resulting decrease in the I ight 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 
evelops rapidly during initial operation; thereafter, a 

gradual increase in the amount of darkening wi I! be observed 
uring the I ife of the tube. 

* Made by F.A. Smith Mfg. Co., Inc., P,O. Box 509, Rochester 2, N.Y. 

11-58 ELECTRON TUBE DIVISION DATA 3 
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PROJECTION KINESCOPE 

PRECAUTION 

During storage of this Projection Kinescope, occluded gas 
may be released withinthetube. 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 uttar voltage to the tube. Gradually increase the 
uttar current in steps over a period of 15 minutes until one 
fourth of the operating uttar-current value is reached. 
Operate at this reduced value of current for I 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 ultar current gradually. 

2. Never exceed the maximum average ultor-current rating of 
2 milliamperes. 

3. Never overscan the screen because the beam wi II strike 
t he neck and I i berate DCC I uded gas which may cause 
internal arcing. 

4. Never fal I to operate this tube in its equipment at in
tervals of about 2 months to keep the tuhe in condition. 

~Indicates a change. 
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PROJECTION KINESCOPE 

5 " 
9 ~6 

3 " 
± ~6 

92CM-7476R2 

~' HOTE I: WHEN VIEWED FROM THE FACE OF THE TUBE" THE MINOR 
AXIS OF THE 5" x 3-3/4" QUALITY RECTANGLE IS LOCATED 450 

± 100 IN A COUNTER-CLOCKWISE DIRECTION FROMAPLANE THROUGH 
THE ULTOR TERMINAL AND THE TUBE AXIS. 

HOTE 2: INSIDE'SURFACE OF FACEPLATE WITHIN THE QUALITY 
RECTANGLE MAY VARY ± 0.006" FROM THE SPHERICAL SURFACE 
HAVING A 15.315" RADIUS. 

HOTE 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 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



/#~ 7~ 
PROJECTION KINESCOPE 

NOTE~: 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 5: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 2.100" ± 0.001" I. D. AND 3" LONG N I LL REST ON BULB 
CONE. 

NOTE 6: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 7: SOCKET FOR THI S BASE SHOULD NOT BE RIGIDLY MOUNTED; 
I T SHOULD HAVE FLEXI BLE LEADS AND BE ALLOWED TO MOVE FREELY. 
SOCKET CONTACTS FOR PINS 5, 6, 7, 8, 10, I I, 12, AND 13 
SHOULD BE REMOVED IN ORDER TO PROVIDE MAXIMUM INSULATION 
FOR PIN 9. 

NOTE 8: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS 
SPACE. 

TYPICAL REFLECTIVE OPTICAL SYSTEM 

CORRECTING LENS 

~r;::~:~~~:ACEPLA::~_RAY SH;LD 

, r . OF 7NP4 5 
---.l WORKING 

BLOWER DIA. 

~. ----

11-58 

VIEWING 
SCREEN 
20' X 15' 

------~~-Db--~--~~ 

92CS-9763 

DIMENSIONS (APPROX.) 

01 26" Di amete r 
02 30" Rad i us 

D3 30" 
D. l5" 
05 21.5" 
D6 60' 

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

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-7476R28 
-9763 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef'=6.6 VOLTS 

ULTOR -TO - GRID-N21 
VOLTS = 70000 - 80000 

GRID-N" 3 -TO-GRID-N2 I VOLTS 
ADJUSTED TO GIVE fOCUS. 

GRID-N22-TO-GRID-N21 VOLTS 
ADJUSTED TO GIVE RASTER 
CUTOff. 

CATHODE-TO-GRID-N.!! I 
VOLTS = 125 

6 

5 

'" '" a: 4 
'" a. 
:1i « 
:J 
..J 3 
5! 
a: 
0 
!:i 
:::l 

2 

GRID-DRIVE SERVICE 

E .. = b.b VOLTS 

ULTOR VOLTS=7DOOO-BOOOO 
. GRID-N23 VOLTS ADJUSTED 

TO GIVE fOCUS. 

GRID-N.!! 2 VOLTS ADJUSTED 
TO GIVE RASTER CUTOff. 

GRID-Nel VOLTS = -155 

iii 

0 
!!J 

J... 

J 

20 40 60 BO 100 120 140 

VIDEO SIGNAL VOLTS fROM RASTER CUTOff 

IbO 

ELEaRON TUBE DIVISION 92CM-7514RI 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE - DRIVE SERVICE 

Eof=&.b VOLTS 

ULTOR -TO-GRID-N2 I 
VOLTS= 75000 

GRID-N23 -TO -GRID-N21 VOLTS 
ADJUSTED TO GIVE FOCUS. 

GRID-N22-TO-GRID-N"1 VOLTS 
ADJUSTED TO GIVE RASTER 
CUTOFF. 

CATHODE -TO-GRID-Ng I 
VOLTS = 125 

RASTER SIZE=5N x 33/~' 

35000 

~ 30000. 
a: 
~ 
::E :s 25000 

~ o 
iZ 
~ 20000 
CI) 
w 
Z 
l-
I 
" 15000 

ifi 
I-

is ::::; 10000-
I 

" ;;: 

5000 

o 20 40 bO 80 

GRID-DRIVE SERVICE 

E.f= 6'.b VOLTS 
ULTOR VOLTS = 75000 
GRID- N" 3 VOLTS ADJUSTED 

TO GIVE FOCUS. 
GRID-N"2 VOLTS ADJUSTED 

TO GIVE RASTER CU1'OFF. 

GRID-N 2 1 VOLTS =;; 155 " 
RASTER SIZE = 5 x 3 3/4 

-I" 
Q-

100 120 140 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

IbO 

ELECTRON TUBE DIVISION 92CM-7515RI 
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7NP4 _ ~ 

DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 

E.p = 6.6 VOLTS E.p = 6.6 VOLTS 
ULTOR-TO-GRID-N"I VOLTS = ULTOR VOLTS = 75000 

75000 GRID-N"3 VOLTS ADJUSTED TO 
GRID-N"3-TO-GRID-N"1 VOLTS GIVE fOCUS. 

ADJUSTED TO GIVE FOCUS. GRID-N"2 VOLTS ADJUSTED TO 
GRID-N"2-TO-GRID-N"1 VOLTS GIVE RASTER CUTOFF. 

ADJUSTED TO GIVE RASTER GRID-N"I VOLTS = -155 
CUTOFF. 

RASTER SIZE = 5". 33/4' CATHODE-TO-GRID-N"I VOLTS = 125 
RASTER SIZE = 5". 334," 

I I I I I I I I I I I I I 
---TRANSFER CHARACTERISTICS 

TRANSFER CHARACTERISTICS ON BASIS 
ON CONTRAST RATIO OF 100: I 

3 J , f--

2 gt): I--
I..J 0 

I--oS 
fll: 

f... " 10000 U 
III 8 
~ a: IJ '( w 6 m 
::;: 5 « 
...J 

~ 
0 

4 I ~II 

0 3 ... 
I 

III III 
III 2 
W 

V, [I z 
~ 
I /11 V " ;;: 
m 1000 

~ 8 I 

" 1/ :::i 6 
I ./ 
" 5 
i: 

4 ./ 
./ ",. 

3 - II 

2 

'1 
100 

a 4 5 b 8 2 3 4 5 b 8 2. 
10 100 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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MONITOR KINESCOPE 
METAL-BACKED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater. for Unipotential Cathode: 

Vol tage • • . . • • . . . 6.3 •••.•• 
Current . . • • . . . . . 0.6 ••.••. 

ac or dc volts 
amp 

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

Facep I ate • • . • . • . . . • . •. 
Phosphor. Metal-Backedo •... , • 

Fluorescence and Phosphorescence. 
Persistence of Phosphorescence. 

Focusing Method .••••• 
Defl ec t i on Met hod . • • . . 
Deflection Angle (Approx.). 
Overall Length •.•.•.• 
Greatest Diameter of Bulb. 
Minumum Useful Screen Diameter ..••.•• 
Picture Size IWithin minimum-useful-screen area) 

Cap. • •. Recessed Small Cavity 
Base. Small-Shell Duodecal 6-Pi n 

BOnOM VIEW 

6 
5 

!J.!Lf 
!J.!Lf 

Clear Glass 
P4--Sulfide Type 

White 
Short 

EI ect rostat i c 
Magnet ic 

• • •. 500 

13-1/8" ± 3/8" 
7-3/16" ± 118" 

. . . ... 6" 
• 5-318" x 4" 
(JETEC No. Jl-21) 
(JETEC No. 86-63) 

Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid No.3 
Pin 10 - Grid No.2 
Pin 11 - Cathode 

Pi n 12 - Heater 
Cap - Grid No.4. 

Maximum Ratings, Design-Center Values: 

ULTORe VOLTAGE •.. 
GRID-No.3 VOLTAGE .. 
GRID-No.2 VOLTAGE •• 
GRID-No.1 VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak value 

o for curves. see front of this Section. 

Collector 
(Ultor) 

12000 max. 
2000 max. 
Hb max. 

125 max. 
o max. 
2 max. 

volt 
volts 
volt, 

• In the7TPlI., grid No.lI. which has the uttar function. and coltector are 
connected together within the tube and are conveniently referred to 
collectively as ·ultar". The "u1tar· in a cathode-ray tube is the 
electrode, orthe electrode in combination with one or more additional 
electrodes connected within the tube to it, to which is applied the 
~~g?~~td~~,~g~f~te for accelerating the electrons in the beam prior 

FEB. 1. 1952 TIJ8£ DEPARTMENT TENTATIVE DATA 
RADIO COIt'<)ItATIOH 0' AMERICA. HARRISON. NEW JERSEY 
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7TP4 

MONITOR KINESCOPE 

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

During equipment warm-up period 
not exceeding 15 seconds 

After equipment warm-up period ••• 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

410 max. 
180 max. 
180 max. 

volts 
volts 
volts 

For any uLtor voLtage (Eu) between 10000' and 12000 voLts 
and grid-No." voLtage (Ee ,,) between 150 and 410 voLts 

Grid-No.3 Voltage for Focus with 
Ultor Current of 100 j.LiIDlp.. 11.6% to 15.8% of Eu volts 

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

Grid-No.3 Current" ••.•• 
Gr i d-No. 2 Cu rrent. • • • • • 
Field Strength of Adjustable 

Centering Magnet. .•• 

Examples of Use of Design Ranges: 
For ultor voLtage of 
and grid-No.2 voLtage of 

Grid-No.3 Voltage for Focus with 
Ul tor Current of 100 !Lamp •• 

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

Maxi.um Circuit Values: 
Grid-No.l-Circuit Resistance. 

11% to 25.7% of EC2 
See Curves 
-15 to +15 

o to 8 

10000 
200 

1160 to 1580 

-22 to -52 

volts 

gausses 

volts 
voLts 

volts 

volts 

1. 5 max. mego hm"s 

III Brilliance and definition decrease with decreasing ultor voltage. In 
general. the ulter voltage should not be less than 10000 volts. 

*Grld-NO.' current Increases as the ultor voltage is decreased. 

FEB. 1. 1952 
TUIE D£PART~NT TENTATIVE DATA 

IADIO COtPOlATIQN Of AMElICA. HAiIISON. NEW JIISEY 
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MONITOR KINESCOPE 

10TE 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 AX I 5 
OF ± 100 • BULB TERMINAL IS ON SAME SIDE AS PIN No.6. 

MOTE 2: REFERENCE LINE 15 DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE (JETEC No. 112) 1.500" + 0.003" 
- 0.000" I. D. AND 2" LONG WI LL REST ON BULB CONE. 

NOTE 3: SOCKET FORTHIS BASE SHOULD NOT BERIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIA
METER OF 1-7/8". 

FE.B. 1. 1952 TUBE DEPARTMENT CE-7691 
'ADIO CORPORATION OF AMERICA, HAfRlSON, NEW Jusn 
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AVERAGE GRID-DRIVE CHARACTERISTICS 

U) 
t
o: 

Ef= 6.3 VOLTS 
ULTOR (GRID-N2 4 A/'lD 

COLLECTOR) VOLTS - 10000 
GRIO-Ne 3 VOLTS ADJI,ISTED TO GIVE FOCUS 

AT AVERAGE RASTER BRIGHTNESS 
GRID N° I BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 

RASTER SIZE - 5 3/;' X 4" 

300 

250 

:ll 
~200 
oJ 

~ 
I 

U) 

::l150 
Z 

!i: 
" ii! 
ID 

t-
is 100 
::J 
:I: 

" 1: 

50 

20 40 60 80 
VIDEO SIGNAL VOLTS FROM CUTOFF 

OCT. 3,1951 TUII£ DEPARTMENT Sl2CM-7687 
lADle CORPOAATION OF AMERICA. HARRISON, NEW JUSEY 
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AVERAGE GRID-DRIVE CHARACTERISTICS 
1:'-'-'-'.'1 .. -.. '. '~''''·H·HI· .1·1··'-'4'-1-I-1-I'-<·I-H·,·, 1·'-1'-4· " 

E -f = 6.3 VOLTS t±l:t!:L fiit .it~+ $ 
ULTOR (GRID-N"- 4 AND ~· .. .tIn ·~::+.tt.Liit.H+l: 

COLLECTOR) VOLTS = 10000 tFt +'-c-' +r+f-fj·ttn:ttt 
GRID-N"- 3 VOLTS ADJUSTED TO GIVE FOCUS .'." I~.L 'l~} :1:.' ; .• 4+f~ 

AT AVERAGE RASTER BRIGHTNESS.:t .;'.::r' .: '£-:- :L4~ 
GRID N"- I BIASED TO CUTOFF OF :1.1' .'d::L"··! I.:': ;t~ 
___ = ~NDEFLECTED FOCUSED SPOT ::!ti":';bf~.I:UI-;::~:t 

____ = IcU .c::t ,.,.10 t:i:i flii ~tj:± 
3 ·~jl~ ~~:~~L~ 

~ ~.i:nJ :rq!T::' :!IHlll!t TI:B1Tf! Bf:jrn: 1=r:i}1+1j:t i:j:f]- ·Hr-l ::;t~1l ' 
P.--~~ :t'!-!I'l~I:!:I\-l!:i- t-~t!-. Jt:tt~j-Tr+ 4-H+W+ i-tl-+M~J-r--'! -l-.~. -;,"-:t-t 

o 10 20 30 40 50 
VIDEO SIGNAL VOLTS FROM CUTOFF 

60 70 

OCT. 3,1951 TUBE DEPARTMENT 92CM-7688 
RAOIO CORPORATION Of AMUICA, MAttiSON, NEW JflSEY 
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OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
Genera I: 
Heater, for Unipotential Cathode: 

Voltage. • • . . • •• 6 • .3 •••..• ac or dc IIolts 
Current • • • . • . •• 0.6 •••••. amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to All Other Electrodes 
DJl to DJ2 • • • • • • • • 
DJ.3 to OJ4 •..•••.• 
DJl to All Other Electrodes 
DJ2 to All Other Electrodes 
DJ.3 to All Other Electrodes 
DJ4 to All Other Electrodes 

Facep 1 ate . • • • . . • • • • • • • • • 

6 !'Ii-f 
.3 J.<I.'f 
2 J.<I.'f 
9 J.<I.'f 
9 iJli.f 
7 J.<I.'f 
7 •• J.<I.'f 

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

Clear Glass 
P1 

Green 
• Medium 
Electrostat ic 
Electrostatic 
14-1/2" ± .3/8" 

Persistence of Phosphorescence 
Focusing Method •.•••••• 
Deflection 'Method .•.• , •. 
Overall Length •.•....• 
Greatest Diameter of Bulb .•• 
Minimum Useful Screen Diameter 
Mounting Position •••.••• 
Bulb ••••••.••••••.••.•• 

7".± 1/8" 
6" 

Any 
• . J56H 
(JETEC No.B12-.37) Base •••• Medium-Shell Oiheptal 12-Pin 

BOTTOM VIEW 
Pi n 1- Heater 
Pi n 2 - Cathode 
Pin .3-Grid No.1 
Pin 4-No 

Connection 
Pin 5-Grid No • .3 
Pi n 7 - Deflect i ng 

Electrode 
DJ3 

Pin 8-Deflecting 
Electrode 
OJ4 

Pi n 9 - Ultor
(Grid No.2, 
Grid No.4, 
Collector) 

Pin 10-Deflecting 
Elect. OJ2 

Pin ll-Deflecting 
Elect. OJ1 

Pin 12-lnternal 
Connection
Do Not Use 

Pi n 14 - Heater 

DJ! ~nd DJ2 ~re ne~rer the screen 
DJ3 ~nd DJ4 ~re ne~rer the b~se 

With OJl positive with respect to OJ2, the spot is de
flected toward pin 5. With DJ.3 positive with respect to 
OJ4, the spot is deflected toward pin 2. 

The plane through the tube axis and pin 5 may vary from 
the trace produced by OJ1 and OJ2 by an angular tolerance 
(measured about the tube axis) of ±100. Angle between 
OJl-DJ2 trace and DJ.3-OJ4 trace is 900 :1:.30 • 

• : See next page. 

NOV. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 1 
IADIO COIPOUTION Of AMI,ICA. HAIiISON, NEW JElSEY 
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OSCILLOGRAPH TUBE 

Maxi.um Ratings, Desien-Center Y~lues: 
ULTOR- VOLTAGE • 4000 max. volts 
GRID-No.3 VOLTAGE 2000 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value 200 max. volts 
Positive bias value· o max. volts 
Positive peak value 2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE 750 max. volts 

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

Equipaent Design Ranges: 
For' ~ny ultor volt~ee lEu) bet"",en 1000' ~nd 4000 volts 

Grid-No.3 Voltage for Focus 27S to 40S of Eu volts 
Maximum Grid-No.1 Voltage 

for Visual Extinction of 
Undefi ected Focused Spot 

Grid-No.3 Current 
Deflection Factors: 

OJ1 & OJ2 
OJ3 & OJ4 

Spot Position ••• 

2.SS of Eu 
-15 to +10 

31 to 41 
25 to 34 

#.. 

Exa.ples of Use of Design Ranges: 

volts 
/IMP 

v dc/in./kv of Eu 
v dc/in./kv of Eu 

For ultar volt~e' 0/ 3000 volts 
Grid-No.3 Voltage 

for Focus 400 to 600 SOO to 1200 volts 
Maximum Grid-No.1 Volt

age for V i sua 1 Ext i nc-
tion of Undeflected 
Focused Spot .• • 

Deflection Factors: 
OJ1 & OJ2 ••••. 
OJ3 & OJ4 •••.• 

Maxi.u. Circuit Values: 

-42 

47 to 62 
38 to 51 

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

Electrode CircuitO 

volts 

93 to 123 volts dclin. 
75 to 102 vol ts dclin. 

1.5 max. megohms 

5.0 max. megohms 

• In the 7VP1, grid MO.IJ which has the ultor 'unct iQn, grid 110.2, al'd col 
lector are connected together within the tube and are conveniently r. 
terred 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 de voltage for accelerating the eleetrons in the 
beam prior to it.s de'lect ion. 

* :~O~rd n::radte~i:at~a\ ~n, 'mfre t~':ftt~;e, :p'u~ i ~~~e tg' 6 t::ttUsl.t or S~pply 

.,H,O: See next palle. 

NOV. 1, 1952 TU8E DEPARTMENT TENTATIVE DATA 1 
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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. 
It is reconvnended that the deflecting-electrode-circuit resistances be 
approximately equal. 

The 7VPI can be used as a direct replacement 
for the 7JPt in all equi/>ml!nt where the hieh-voltaee 

suPPly does not prl1llide IIIOre than 4000 volts. 

MEDIUM-SHELL 
DIHEPTAL 

12-PIN BASE 
JETEC NR B12-37 

92CM-6667RI 

lOF 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 
IADIO CO. POtATION O' AMElICA, HARRISON, NEW JUSEY 



~ 
7VPI 

AVERAGE CHARACTERISTICS 

Ej:"= 6.3 VOLTS 
GRID-N23 VOLTS ADJUSTED ro R rocus 
CURVE CURRENT 

ULTOR 
VOLTS 

.A ULTOR 3000 

B ULTOR 1500 

C ULTOR 1000 

D FLUORESCENT SCREEN 3000 

E FLUORESCENT SCREEN 1500. 

F FLUORESCENT SCREEN 1000 

.,. 
" 

~w 
-60 

-I i$;: 
-50 -40 -30 -20 

GRID-N21 VOLTS 

DEC. 17 ,1951 TUIE DEPARTMENT 

300 

~ 
_ I~ 250 ~ 
: rtf ~ 

- i~ :;Hl 200 5 
r~ ~ 

z 
oJ 

-10 

',' w 
150 5 

-I '? 

100 

I
Z 

'" U 

:II- U) 
oJ 
II: 
o tt 

50 .~ 

o 

92CM-7721 
IADIO COIro.ATION OF "MUleA. HAU1SQN. NEW JERSEY 
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PROJECTION KINESCOPE 
20' X 15' PICTURES 

FORCED-AIR COOLED ALUMINIZED SCREEN 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For use in theater-television equipment 

The 7WP4 is the same as the 7NP4 except for the following items: 

General: 
Projection Throw Distance for 20' x 15' Picture ... 80 feet 
Overall Lenqth. . . . . . . . 19-7/16" ± 5/8" 

11-58 

20.3' 
loR. 

(NOTE 3) 

LINE 
(NOTE 5) 

EXTERNAL / 
CONDUCTIVE -.I 

COATING 
(NOTE 6) 

SMALL- SHELL 
DIHEPTAL 

14-PIN BASE 
JETEC GROUP 5, 

N2 B14-45 (NOTE 7) 

92CM-7731R2 

ELECTRON TUBE DIVISION DATA & CE-7731R2A 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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PROJECTION KINESCOPE 

NOTE I: WHEN VIEWED FROM THE FACE OF THE TUBE, THE MINOR 
AXIS OF THE 5" x 3-3/4" QUALITY RECTANGLE IS LOCATED 450 

± 100 IN A COUNTER-CLOCKWISE DIRECTION FROM A PLANE THROUGH 
THE ULTOR TERMINAL AND THE TUBE AXIS. 

NOTE 2: INSIDE SURFACE OF FACEPLATE WITHIN THE ~UALITY 
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 q: 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 AXISI OF ± 100 . THE ULTOR TERMINAL IS ON SAME SIDE 
AS PIN 9. 

NOTE 5: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 2.100" ± 0.001" 1.0. 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 FLEX I BLE LEADS AND BE ALLOWED TO MOVE FREELY. 
SOCKET CONTACTS FOR PINS 5, 6, 7, 8, 10, II, 12, AND 13 
SHOULD BE REMOVED IN ORDER TO PROVIDE MAXIMUM INSULATION 
FOR PIN 9. 

NOTE 8: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS 
SPACE. 

11-58 ELECTRON TUBE DIVISION CE-7731R2B 
RADIO CORPORATION Of AMHICA, HARRISON, NEW JERSEY 
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PROJECTION KINESCOPE 

TYPICAL REFLECTIVE OPTICAL SYSTEM 

CORRECTING LENS 

r r . OF 7WP4 5 1;Jr::~~~~:ACEPLA::l-RAY SH~ELD 
~ ~ WORKING 

0, ~©t ... -~rrJD~A-. ---t-

t ~D2 YOKE ~ 

11-58 

L '----- j VIEWING /' ~- D4 SCREEN/' 
20'X 15' 

DIMENSIONS (APPROX.) 

01 2711 Diameter 
02 4.0 11 Rad i us 

D3 40" 
011- 20" 
Os 24.5" 
D6 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. 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-9769 
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PICTURE TUBE 
SMALL, COMPACT, RECTANGULAR GLASS TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential 

Vo ltage. • • . . • •• 
Cathode: 

6.3 
Current. .....••. 

Capacitance between External 
t ive Coat i ng and Ultor • • 

0.6 ± 10% 
Conduc-

Faceplate, Spherical .•••..•.•.• 
Phosphor (For Curve~. see front of. this Section) 
Deflection Angles (Approx.): 

• • ac or dc volts 
.amp 

{350 max. ~~f 
250 min. ~~f 
..• Fi 1 terglass 
P4-Sul fide Type 

Diagonal • • • • • • • • 900 

Hori zontal •• 
Vertical ••• 

• . • • • • • 850 

· • • • • . • . 680 

El ect ron Gun • • lon-Trap Type Requiring External 
Single-Field Magnet 

Tube Dimensions: 
Overall l-ength 
Greatest width • 
Greatest height. 
Diagonal •••• 
Neck length ••••••••••• 
Radius of curvature of faceplate 

(External surface) • 
Screen Dimensions (Minimum): 

•••• 10-7/16" ± 5/16" 
• 7-7/8" + 1116" - 1/32" 
6-1/16" + 1/16" - 1/32" 
8-7/16" +-1/16" - 1/32" 

6-1/2" ± 3/16" 

27" 

Greatest width • 7-3/16" 
Greatest he i ght. • 5-3/8" 
Di agona 1 • • • • 7-13/16" 
Projected area. 35.5 sq. in. 

Operating Position •••••••••••••••••• Any 
Cap •••••••••• Recessed Small Cavity (JETEC No.Jl-21) 
Base •• Dwarf-Shel1 Duodecal 6-Pin (JETEC Group 4, No.B6-158) .-

Bas i ng Des i gnat i on for BOTIOM V lEW. • • • • . • • 12A 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

Maximum Ratings, Desil!n-Center Values: 

LlLTOR VOLTAGE ••••••••• 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 
Negative value ••••••• 

GRID-No.2 VOLTAGE ••••••• 

9-58 ELECTRON TUBE DIVISION 

Cap - Ul tor 
(Grid No.3, 
Grid No.5, 
Co 11 ector) 

C - External 
Conductive 
Coating 

8000 max. 

500 max. 
500 max. 
?OO max. 

volts 

volts 
volts 
volts 

... Indicates a Change. 

DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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PICTURE TUBE 
~, 

GRID-No.1 VOLtAGE: 
Negative-peak value. 130 max. volts 
Negative-bias value. 100 max. volts 
Positive-bias value. o max. volts 
Positive-peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: (' 

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

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

ELECTRON TUBE DIVISION DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



~ ~~.o 8HP4 ,., 
MONITOR KINESCOPE 

SMALL, COMPACT, RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage lAC or DC) ••••••• 
Current ••••.•••••••• 

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

6.3 
0.6 ± 10% 

volts 
amp 

9 p.p.f 
5 p.p.f 

External conductive coating to ultor. {350 max. p.p. f 
250 mi n. p.p.f 

Facep 1 ate, Spheri cal. • • . • • • • • • 
Light transmission (Approx.) •••••• 

Ph6sphor{For Curves. see front of this Section) 

• • .. Fi I terg 1 ass 
• •••• , • 80% 
.P4-Sulfide Type 

Fl uo rescence. • 
Phospho rescence 

Pers i stence • 
Focusing Method. 
Defl ect ion Method • . • • • 
Deflect ion Angl es (Approx.): 

Diagonal •••• 
Hori zontal ••• 
Vertical •••• 

El ect ron Gun ••• 
Tube Dimensions: 

Overall length. 
Greatest width. 
Greatest height 
Diagonal •••• 
Neck length ••••••. 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height 
Diagonal •••• 
Pro j ected area. 

. ....... . 
Type Requiring No 

Aluminized 
• ••• White 
• ••• White 
• ••• Short 
El ect rostat i c 

.Magnetic 

• •••• 900 

• •••• 850 

• ••••• 680 

I on-Trap Magnet 

9-15/16" ± 5/16" 
7-7/8" + 1/16" - 1/32" 

6-1/16" + 1/16" - 1/32" 
8-7/16" + 1116" - 1/32" 

6" ± 3/16" 

7-3/16" 
5-3/8" 

• 7-13/16" 
35.5 sq. in. 

• • 2-112 lb Wei ght (Approx.). 
Ope rat ; ng Pos; t ion. • • • • • • ••••••••• Any 
Cap •••••••• 
Bulb •••••••. 

.Recessed Small Cavity (JEDEC No.Jl-21) 

Base. . • • • • • • Small-Shell 
• • • • • • • • J67-1/2 

Duodecal 6-Pin, Arrangement 
(JEDEC Group 4, No. 86-63) 

Basing Designation 

Pi n 1- Heater 
Pin 2-Grid No.1 
?in 6 -Grid No.4 
Pin 10-Grid No.2 
Pi n 11 - Cat.hode 
Pi n 12 - Heater 

8-59 

fo r BOTIOM V lEW. • • • • • • • • 12L 

ELECTRON TUBE DIVISION 

Cap - Ul tor 
(Gri d No;3, 
Gri d No.5, 
Collector) 

C - External 
Conductive 
Coating 

DATA 1 
RADIO CORPOtATION Of AMERICA, HARRISON, .... EW JUSEY 
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MONITOR KINESCOPE / r-----------------.CV 
Maximum Ratings, Absolute-Maximum Values: 
ULTOR VOLTAGE •••••••• 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value ••• 
Negat ive val ue ••• 

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

Negative-peak value 
Negative-bias value 
Positive-bias value 
Positive-peak value.. , 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat i ve wi th respect to cathode. 
Heater pos i t i ve wi th respect to cathode. 

Equipment Design Ranges: 

14000 max. volts 

1100 max. volts 
550 max. vol ts 
550 max. volts 

220 max. volts 
155 max. volts 

o max. volts 
2 max. volts 

180 max. volts 
180 max. vol ts 

With any ultor voLtage IE~5k) between 8000* and 14000 volts 
and grid-No." voLtage IEc2 ,) between 150 and 500 voLts 

Grid-No.4 Voltage requi red for focus:' 
Changes inversely wi th ul tor current at the rate of approxi 
mately 80 volts for each 10D-~a change in ultor current. 
For typical values. see Examples of Use of Design Ranges. 

Grid-No.1 Voltage (Eelk) for 
visual extinction of 
focused raster •••.••• See Raster-Cutoff-Range Chart 

Gri d-No.l Vi deo Dri ve from. 
Raster Cutoff (Black level):& 
White-level value 
(Peak positive) • •. Same value as determined for Eqk 

except video drive is positive voltage. 
Grid-No.4 Current. 
Gri d-No. 2 Cu rrent . 

• • • • • . • -25 to +25 ~a 
• • • • • • • -15 to +15 ~a 

·Examples of Use of Design Ranges: 
With uLtor voLtage of 
and grid-No.2 voLtage of 

Grid-No.4 Voltage for focus 
with average ultor current 
of 100 ~a· •••.•••.. 

Grid-No.1 Voltage for visual 
extinction of focused raster. 

Grid-No.1 Video Drive from 
Raster Cutoff (Black level): 
White-level value 
(Peak pos it i ve) • . • • • • 

Maximum Circuit Values: 
Gri d-No.l-Ci rcu it Resi stance. 

11000 

300 

a to 300 

-28 to -72 

28 to 72 

1. 5 max. 

voLts 
vol ts 

volts 

volts 

volts 

megohms 

'/I Brilliance and definition decrease with decreasing ultor voltage. In 
general. the ultor voltage should nat be less than 8000 volts. 

8-59 ELECTRON TUBE DIVISION DATA 1 
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~ 
8HP4 

MONITOR KINESCOPE 

~~:a V~ 1 ~;:~n f I ~f~ :a~~n;~~~ t r;~r fe~l Z~;U~f o~l tg~ ~g~ ~~~~u~~ ~~?~-:~ ~ 1 
voltage within design ranges shown for these items. 

• 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 ultar current shown and to 
prayl de opt imum focus of the I nd I an-Head Test Pat tern from the 2F21. 

SPECIAL PERFORMANCE DATA 
Resolution:'" 
For ultor voltage of 11,000 volts ••• 600 min.- TV 1 ines 

• Under the following conditions: heater volts = 6.3. grid-No.2 volts = 
300, combined grid-No.1 bias voltage and video-signal voltage {generated 

~~·o R~Al-c2:;:m~~~~~~oPaejd agt j~~~~. ~o ~;f~~g: ~~j ~Yse[eaJet~l ~~~eCU:~:~Je~~ 
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 8HP4 does not produce any harmfuL 
X-ray radiation. 

The high voLtages at which the 8HP4 is operated may be 
very danferous. Great care should be taken in the design of 
apparatus to prevent the operator from coming in contact with 
the high voltages. Before any part of the ci rcuit 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 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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8HP4 

MONITOR KINESCOPE 
,----------------,.---...,v 

BULB-CONTOUR DIMENSIONS 

t_QUARTER -1- SECTION @ 
3.0&)" ~-:J~~~' 

TOP VIEW SHOWIIG MlXUI,I4 QUARTER.SECTIOI COITOURS DEFilED 8Y PUlES 
"A', 8. ' , te', and DO', 

LONG-SIDE VIEW 

CONTOURS I II, 121, 131, AND 141 DEFINE MAXIMUM BULB DI
MENSIONS IN THE PLANES AA', BB', CC', AND DD'. THE PLANES 
ARE NORMAL TO THE TUBE AXIS ANO AT FIXED LOCATIONS FROM 
THE REFERENCE LINE. WHEN DIMENSIONED FROM THE FACEPLATE, 
THE AXIAL POSITIONS OF PLANES AA', BB', CC', AND DD' WILL 
VARY BY ± O. 125". 

8-59 ELECTRON TUBE DMSION CE-8896A 
RADIO CORPORA.TION OF AMElICA, HARRISON, NEW JERSEY 
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8HP4 

MONITOR KINESCOPE 

FOR MAXIMUM. SPACE REQUIREMENTS 

SHORT-SIDE VIEW 

DeB A 
: :: : 

ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HA.RRISON, NEW JERSEY 

CE-88968 
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8HP4 

MONITOR KINESCOPE 
.---------------------.'4J 

--~~~,-I-·~~~·:REFERENCE
LINE 

8-59 ELECTRON TUB£ DIVISION 
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8HP4 

MONITOR KINESCOPE 

..... -----9�l>/�; ± 5/1&--------1 
31l>/~j:V8·16·±J,.li 

-ULTOR 
RECESSEO SflAALL 

CAVITY CAP 
JEDEC NIl JI-21 

(NOTE I) 

I • 
~R. 

92C L -9631R2 

ELECTRON TUBE DIVISION CE-9631R2B 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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8HP4 

MONITOR KINESCOPE 

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 IMEASURED ABOUT THE TUBE AXISI 
10F ± 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 I SHOWN AT FRONT OF 
TH I S SECT I ON) AND WI TH TUBE SEATED I N GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 
NOTE 3: SOCKET FOR TH I S 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 AXIS AT THE REFERENCE 
LINE AND HAVING A DIAMETER OF 1-5/8 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 POS I T I ON ON THE NECK AX I SIS 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 CORrolATION OF ~IICA. HARRISON, NEW JElSEY 
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~ ~~.o 8HP4 v 
RASTER-CUTOFF-RANGECHART 

E4'=6.3 VOLTS 
ULTOR VOLTS = 8000 TO 14000 
GRID-N!l4 VOLTS ADJUSTED fOR fOCUS. 

GRID-N!l2 VOLTS 

92CS-9628 

TYPICAL GRID-DRIVE CHARACTERISTIC 

~3 .., 
III 

~ 
.J 
~ 
0 
~2 
I 

fIl 
fIl .., 
z 
!i: 
~, 
III 
I-

~ 
.J 

~ 
l: 

0 

E",= 6.3 VOLTS 
ULTOR VOLTS=IIOOO 
GRID Nel BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
fOCUSED RASTER CUTOff • 

RASTER fOCUSED AT AVERAGE 

RA~l?t1~lt~6-1.14" x 4_11.116." 

10 20 30 
VIDEO SIGNAL VOLTS fROM RASTER CUTOFf 

ElECTRON lUBE DIVISION 
RADIO COtPOlATION OF AMERICA, HAIIlSON. NEW JUSEV 

40 

92CS-!I627 
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~~ 8HP4 

TYPICAL GRID-DRIVE CHARACTERISTIC 

o 10 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

92CS-9630 

ELECTRON TUBE DIVISION 
IADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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I o BP4-A 

PICTURE TUBE 
ROUND GLASS TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater. for Unipotential Cathode: 

Voltage. . . . . . .. 6.3 . ac or dc volts 
Current. . . . . . .. 0.6 ± 10% ....... amp -

Capacitance between External Conduc- {2500 max. ~f _ 
tive Coating and Ultor . . 500 min. ~f_ 

Fa.ceplate. Spherical. . . . . . . . . . .. Filterglass 
Phosphor (For curves. see front of this Section) P4-Sulfide Type 
Deflect ion Angle (Approx.) . . . •. ...... 500 -

Electron Gun. . . . . .. lon-Trap Type Requiring 

Overall Length ..... . 
Greatest Diameter of Bulb .. . 

External Single-Field Magnet 
. 17-5/8" ± 3/8" 

. . . . . . . 10-1/2" ± 1/8" 
Minimum Useful Screen Diameter ........•.. 9-1/8"-
Operating Position . .............. Any 
Cap ........ . 
Base . . Sma ll-She II 

Basing Designation 

. Recessed Small Cavity (JETEC No.Jl-21) -
Duodecal 5-Pi n (JETEC Group 4. No. B5-57) -
for BOnOM VIEW .••.....• .. 12N-

Pin i-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

Maximum Ratings, Desifn-Center Values: 
ULTOR VOLTAGE .... . 
GRID-No.2 VOLTAGE .. . 
GRID-No.1 VOLTAGE: 

Negative-bias value. 
Positive-bias value. 
Posit ive-peak val ue. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds .... . 

After equipment warm-up period .. . 
Heater posit ive with respect to cathode. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance ...... . 

Cap" - Ul tor 
(Grid No.3. 
Collector) 

C - Externa I 
Conductive 
Coating 

12000 max. 
410 max. 

125 max. 
o max. 
2 max. 

410 max. 
150 max. 
150 max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts -
volts -

1.5 max. megohms 

... Cap may be a1 igned with either vacant pin position 6 or vacant pin 
position 3. 

.....Indicates a change. 

9-58 ELECTRON TUBE DIVISION DATA 
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~ 
IOFP4-A 

PICTURE TUBE 
ROUND GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

Genera I: 
Heater, for Unipotential 

Vo I tage. • . . . . • • 

DATA 

Cathode: 
6·3 
0.6 ± 10% 
Conduc-

• •• ac or dc volts 
.amp ... Cu rrent. • • • . . • •• 

Capacitance between External 
tive Coating and Ultor .• .{2500 max. p.p. f 

. . . .. . 500 min. fJpf 

Faceplate, Spherical ••..•••••.••.•• Filterglass 
Phosphor (Foreurves. see front of this Section) • P4-Sulfide Type 

Aluminized 
Deflection Angle (Approx.) ••••••••••••••• 500 

Electron Gun •••.•••• Type Requiring No lon-Trap Magnet 
Overall Length. • • • • • • • •• ••• • 17-5/8" ± 3/8" 
Greatest Diameter of Bulb •••••••••• 10-112" ± 1/16"
Minimum Useful Screen Diameter •••••••••••• 9-1/8" 
Operating Position •••••.•••••••••••••• Any 
Cap •••••.•••• Recessed Small Cav i ty (JETEC No.Jl-21) 
Base •• Small-Shell Duodecal 5-Pin (JETEC Group 4. No.B5-57)-

Basing Designation for BOTTOM VIEW ••••••••. 12N-

Pi n 1- Heater Cap· - Ul tor 
Pin 2-Grid No.1 (Grid No.3. 
Pin 10-Grid No.2 C Collector) 
Pin ll-Catho.de C-External 
Pin 12 - Heater Conduct i ve 

Maximum Ratings, Design-Center Values: 
ULTOR VOLTAGE ••••• 
GRID-No.2 VOLTAGE ••• 
GRID-No.1 VOLTAGE: 

Negative-bias value. 
Positive-bias value. 
Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heaternegativewith respect to cathode: 

During equipment warm-up period 
not exceed i ng 15 seconds • • • • • 

After equ i pment warm-up peri od ••• 
Heater positive with respect to cathode 

Maximum Circuit Values: 
Gri d-No.l-C i rcu i t Res i stance. • • .• • • 

Coat i ng 

12000 max. volts 
410 max. volt 

125 max. volt 
o max. volts 
2 max. volts 

410 max. volts 
140 max. volts 
140 max. volts 

1.5 max. megohms 

.& Cap may be a1 igned with either vacant pin position 6 or vacant pin 
position 3. 

.... Indicates a change. 
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IOSP4 

MONITOR KINESCOPE 
ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Vo ltage. • • • . • • • 6.3 
Current. • • • • • • •• 0.6 

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

Faceplate, Spherical ..•.••.• 
Light transmission (Approx.) •••.• 

Phosphor (For Curves, see front of th i 5 sect ion) . 

Fl uorescence • • 
Phospho rescence. 

Persistence •. 
Focusing Method •• 

ac or dc volts 
.amp 

6 I4"f 
5 I4"f 

• Fi ltergl ass 
• . 76% -
P4--Sulfide.Type 

Aluminized 
• •••. White 
• •••• White 
• •••• Short 
• Elect rostat i c 
• •• Magnet i c 
• • . • . 500 

16-5/8" ± 3/8" 

Deflection Method .•.•• 
Deflection An·gle (Approx.) 
Overall Length .•••.. 
Greatest Diameter of Bulb •• 10-1/2" ± 1/16" -

. •• • 9-1/8" 
area) •• 8" x 6" 

Minimum Useful Screen Diameter. ' .•••. 
Picture Size (Within minimum useful screen 
Wei ght (Approx.) .• • •••••••.• 
Operating Position ..••.•••••..• 
Cap. • • • . • • • • • Recessed Small Cav i ty 

• •••• 10 lbs _ 
• .••••• Any 
(JETEC No.Jl-21) 

Bul b ••..•••••.••••••• 
Base • • • • • . • Small-She 11 Duodeca 1 

Basing Designation for BOTTOM VIEW 

• ••..•• J84 -
6-Pin (JETEC No.B6-63) 

· • . •. 120 -

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.3 
Pin 10-Grid No.2 
Pin ll-Cathode 

Pi n 12 - Heater 
Cap - Ul tor 

Maximum Ratings, Desil!n-Center Values: 

ULTOR VOLTAGE .•• 
GRID-No.3 VOLTAGE ••• 
GRID-No.2 VOLTAGE ••• 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Positive peak value. 

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

During equipment warm-up period 
not exceed i n9 15 seconds . • • • • • 

After equ i pment warm-up peri od • • • • 
Heater positive with respect to cathode. 

8-57 ELECTRON TUBE DIVISION 

(Grid No.4, 
Collector) 

20000 max. 
3000 max. 

410 max. 

125 max. 
o max. 
2 max. 

410 max. 
180 max. 
180 max. 

vo lts _ 
volts _ 

vol ts 

volts 
volts 
volts 

volts 
volts 
volts 

__ I nd icates a change. 
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~ IOSP4 

MONITOR KINESCOPE 

Equipment Design Ranges: 
For any uttar voLtage (Eey) between 10000* and 20000 volts 

and ~rid-No.2 volta~e IEc2 ) between 150 and 410 volts 

Grid-No.3 Voltage for 
focus with ultor 
current of 100 ~a •• 

Grid-No.1 Voltage for 
visual extinction of 
8t! x 6" raster. 

11. 7% to 15.9% of EC4 

Maximum Grid-No.3 
Current" •••• 

9% to 24% of EC2 

Gri d-No. 2 Cu rrent. • 
Field Strength of Adjustable 

Centering Magnet ••••• 

Examples of Use of Design Ranges: 

See Curves 
-15 to +15 

o to 8 

For ultor volta~e of 12000 

and ·~rid-No.2 volta~e of 200 

Grid-No.3 Voltage for 
focus with ultor 

14 000 

200 

volts 

volts 

gausses 

volts 
volts 

cu rrent of 100~. • • • •• 1400 to 1900 
Grid-No.1 Voltage for 

1640 to 2225 volts 

visual extinction of 
8" x 6 11 ra~ter ... -18 to -48 -18 to -48 volts 

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

* ~ ~ i ~~~:~;~. at~e due1ftionri ~~~~a~:c ~~~~~ d w ~~~ ~:creesass ;;h9anUl1~~~O~ o~~~¥~: 
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. 

8-57 ELECTRON TUBE DIVISION DATA 
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IOSP4 

MONITOR KINESCOPE 

92CM -7729RI 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER
MINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 100 • ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GIlUGE (JETEC No.112) 1.500" + 0.003" -
0.000" I. D. AND 2" LONG WI LL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGI DLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED 
TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 
FALL WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 
DIAMETER OF 1-718". 
NOTE~: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM 
BULB TERMINAL. 

8-57 ELECTRON TUBE DIVISION 
CE-7729Rl 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



~RAGE GRIO-~~ CHARACTERISTIC 

EfO=6.3 VOLTS 
ULTOR (GRID N24-AND

COLLECTOR) VOLTS = 12000 
'GRID-N23 VOLTS ADJUSTED TO GIVE FOCUS 

AT AVERAGE RASTER BRIGHTNESS. 

: ~~~T~: I S~~~-;E~, :~"RASTER CUTOff~ 

~ 
a: 
w 
III 
:::; 

200 

:5 150 

§ 
Lo.. 

I 
II) 
II) 
UJ 
Z 100 
~ 
" a: 
III 

r 
J: 

" ...J 50 
J: 

" :I: 

o 10 20 30 40 
VIDEO SIGNAL VOLTS FROM RASTER CUTOff 

ELEaRON TUBE DIVISION 92CM-7174 
IADlO CORPORATION OF AMERICA, HARRISON. NEW JEiUEY 
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IOSP4 

AVERAGE GRID-DRIVE CHARACTERISTICS' 

I/) ... 
II: 

~ 
~ 

~ 
0 
i 
II: 
0 
~ 
::;) 

E.r=6.3 VOLTS 
ULTOR (GRID-NII4 AND 

COLLECTOFi) VOLTS= 12000 
GRID-N!l3 VOLTS ADJUSTED TO GIVE FOCUS 

AT AVERAGE RASTER BRIGHTNESS 
GRID Nil I BIASED TO CUTOFF OF RASTER 
RASTER SIZE= a' x e" 

800 

700 

600 

SOO 

400 

300 

200 

100 

o 10 20 30 40 SO 
VIDEO SIGNAL VOLT S FROM CUTOFF 

MAR. 21. 1952 TUBE DEPARTMENT 
IADtO COIPORAfiON Of AMfItfCA. HAl:IISON, NEW JERSEY 

eo 70 
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IOSP4 

GRID-DRIVE CHARACTERISTICS 

Il!L~I .. , ;~I.':: I,~::: ;~::: I: t:::: 1 ,,!:: 1.;:'::'1:';"",1:' : :t';t:I': ::~ .: ,: :, ;,;~ 
1:4 Ef'=6.3 VOLTS :: ;:: .. "'~ ,. -, 
'Ii ULTOR (GRID-N04 AND :: 'i:',:::' 1.1 H~::: 
l.i COLLECTOR) VOLTS=12000 '" .:CI', ::::" :'~:: 
u GRID-NO 3 VOLTS ADJUSTED TO GIVE FOCUS' ,.- .; ,',.,' ' , " 
I AT AVERAGE RASTER BRIGHTNESS i: ,," :-:';1:':::' '" 

GRID NOI BIASED ,;r0 ,S:UTOFF OF RASTER ~,!. :::: :,:: ;"': ':',::: 
RASTER SIZE = 8 x 6 ': ", :': I .. :::i '~ 

. ,~!ll' 'Iji ll I:: ;::i!:::'lfir::t;:,!:::;:~:~:,,;, ::;',':"';':LCI:· :"':":::;::.;: 
H : ':1:";, ":' ; ... -.. ~: "::':; .... ~I;:-;"'jl '·'·'--~:·:'T':Li; >-~,-~"~- .. :.. 

o 

MAR. 21. 1952 

n ,'++ +t', 

10 20 30 40 50 
VIDEO SIGNAL VOLTS FROM CUTOFF 

TUBE DEPARTMENT 
IADIO CORPOlAnON 0' AMERICA., HAlIIISON, Niw JERHV 

60 70 
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12KP4-A 

PICTURE TUBE 
ROUND GLASS TYPE 
MAGNET I C FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

General: 
Heater, for Unipotential 

Voltage ....... . 
Current. ...... . 

DATA 

Cathode: 
6·3 

Capacitance between External 
t ive Coat i ng and Ultor .. 

0.6 ± 10% 
Conduc-

... ac or dc volts 
."mp 

{2500 max. pp.f 
500 min. f.Lf.Lf 

Faceplate, Spherical. . . . . .. Filterglass 
Phosphor (For Curves. see front of this Section) • P4-Sulfide Type 

Aluminized 
Deflection Angle (Approx.) . . . . .. 54 0 

Electron Gun ... . 
Overall Length ..... . 

.Type Requiring No lon-Trap Magnet 
. 17-5/8" ± 3/8" 

Greatest Diameter of Bulb. 
Minimum Useful Screen Diameter 

12-7/16" ± 1/16" 
11-1/8" 

Ope rat i ng Pos i t ion . 
Cap ........ . 
Base .. Small-Shell 

Basing Designation 

....... Any 
. Recessed Small Cavity (JETEC No.Jl-2l) 
Duodecal 5-Pin (JETEC Group 4, No.B5-57) 
for BOTTOM V I EW . . . . . . . . . . .12N 

Pin 1- Heater 
Pin 2 - Grid No.1 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

c 

Maximum Ratings, Design-Center Values: 

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

Negative-bias vnlue. 
Positive-bias value. 
Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode: 

During equipment warm-up period 
not exceed i n'1 15 seconds . . . . . 

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

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

Cap" - UI tor 
(Grid No.3, 
Coli ector) 

C - External 
Conductive 
Coating 

12000 max. volts 
410 max. volts 

125 max. volts 
0 max. vo lts 
2 max. volts 

410 max. volts 
140 max. volts 
140 max. vol ts 

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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Plci~~UBE ~ 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 

Intended for use in equipment having 
series heater-string arrangement 

DATA 
'General: 
Heater, for Unipotential Cathode: 

Vol tage. . . . . . .. 8.4 •....• ac or dc vol ts 
Current. . . . . . .. 0.45 .....•..... amp 
Warm-up time (Average) 11. . . . . . . . . .. sec 

For definition of heater waf'7ll-"Up time and method of detefl/lining 
it, see sheet HEATER WARN-UP TINE MEASURENENT at front of 
Receiving Thbe Section. 

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

External conductive coating to ultor 

Faceplate, Spherical .••.• 
Light transmission (Approx.) 

Phosphor (For Curves, see front of this Sect ion) 

Fl uo rescence . • 
Phosphorescence. 

Pers i stence. . 
Focusing Method .. 
Defl ect i on Met hod. . . . . . 
Deflection Angles (Approx.): 

Diagonal ... 
Horizontal .. 
Vertical ..• 

El ect ron Gun . • 
Tube Dimensions: 

Overall 1 ength 
Greatest width. 
Greatest he i ght. 
Diagonal .•.. 

.. ....... . 
.Type Requiring 

, Neck 1 ength. . . . . . . . 
Screen Dimensions (Minimum): 
. Greatest wi dth . 

Greatest he i ght. 
Diagonal .... 
Projected area. 

Weight (Approx.) . 

6 JJ11.f 
:5 JJ11.f 

{1000 max. JJ11.f 
500 mi n. JJ11.f 

.' ... Fi ltergl ass 
· . . . .. 7S% 
P4-Sulfide Type 

Al umi n i zed 
· .... White 
· .... Whi te 
· . . . . Short 
· El ectrostat i c 

Magnetic 

900 

S5° 
. . . • . 6So 
No lon-Trap Magnet 

13-3/16" ± 5/16" 
13-1/16" ± l/S" 
10-9/16" ± l/S" 

· . 14" ± l/S" 
5-1/2" ± 3/16" 

. . 12-1/16" 

... 9-1/2" 
13" 

104 sq. in. 
S.5 lbs 

Mounting Position. 
Cap. 

. ......... . · . . • .. Any 
Recessed Small Cavity 

Bulb .......•....... 
Base ....... Sma 1 l-She1 1 Duodecal 6-Pin 

(JETEC No.Jl-21) 
· .. J112 (900 ) 

(JETEC No.B6-63) 

6-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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14ATP4 

PICTURE TUBE 

Basing Designation for BOTTOM VIEW 
Pin l-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

GRID-DRIVEA SERVICE 

Cap - Ultor 
(Gr;d No.3. 
Grid No.5. 
Collectorl 

C - External 
Conductive 
Coating 

Unless otherwise specified, voLtage values are Positive 
with respect to cathode 

Maximum Ratings, Desirn-Center VaLues: 

ULTOR VOLTAGE. {14000 max. volts 
8000 mi n. volts 

GRID-No.4 VOLTAGE: 
Positive value. 1000 max. volts 
Negative value. 500 max. volts 

GRID-No.2 VOLTAGE. 500 max. volts 
GRID-No.1 VOLTAGE: 

Negative peak value. 200 max. volts 
Negative bias value. 140 max. volts 
Positive bias value. o 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 voLtare {EqpkJ between 8000 

and rrid-No.2 voLtare {l>cakJ between 200 
and 14000 volts 
and 500 voLts 

Grid-No.4 Voltage for 
Focus§ • • • • • ••• 

Grid-No.1 Voltage (Ecik) 
for Visual Extinction 
of Focused Raster ••• 

Grid-No.1 Video Drive 
Raster Cutoff 
(Black Level): 

from 

o to 400 volts 

See Raster-Cuto!!-Ranre Chart 
for Grid-Drive Service 

White-level value 
(Peak positive) • • • • • • Same va 1 ue as determi ned for Ec k 

except video drive is a positive voltabe 
-25 to +25 pa 
-15 to +15 pa 

/----.... 

.'-c~.../ 

Grid-No.4 Current •• 
Grid-No.2 Current •••••• 
Field Strength of Adjustable 

Centering Magnet' ••••• o to 8 
/"" 

gausses \L 
.. ~~!d g~l~~:o:~ ~~~e~~1~it~i¥hC~~~~~!~"t~nc:~~~~e:he video signal varies 

§. *: See next page. 

6-57 TENTATIVE DATA 1 
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14ATP4 

PICTURE TUBE 

Examples of Use of Design Ranges: 
With ultor voltafe of 10000 14 000 volts 
and frid-No.2 voltafe of 300 4 00 volts 

Grid-No.4 Voltage for 
Focus • ...... 0 to 400 o 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 frid NO.1 

Maximum Ratings, Desifn-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE ••• 

GRID-No.4-TO-GRID-No.1 VOLTAGE: 
Positive value •••••••• 
Negative value •••••••• 

GRID-No.2-TD-GRID-No.l VOLTAGE. 
GRID-No.2-TD-CATHODE VOLTAGE. 
CATHODE-TD-GRID-No.l VOLTAGE: 

Positive peak value 
Posi t ive bi as val ue 
Negative bias value •••• 
Negative peak value •••• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

{14000 max. 
8000 min. 

1000 max. 
500 max. 
640 max. 
500 max. 

200 max. 
140 max. 

o max. 
2 max. 

180 max. 
180 max. 

With any ultor-to-frid-No.l 

and frid-No.2-to-frid-No.l 

voltage (Ec/ifl) between 
8000 and 14000 

voltafe (Ec2g1 ) between 
225 and 640 

Grid-No.4-to-Grid-No.l 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 

volts 

volts 

Voltage for Focus§. • • • • • • • 0 t0400 volts 
§ The grid-Ho .• voltage or grid-No.ij.-tb-grid-No.l voltage required for 

focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultar voltage (or ultor-to-
~[A~;;~>, ~tt~li ~as:l i~~ ~~nigde-;.N~h~w~O ~~~g:he(sO: i9t~~~:NO. 2-t a-gr i d-No. 1 

• Cathode drive is the opera.ting condition in which the video signal 
varies the cathode potentiaf with re.spect to grid No.1 and the 
other electrodes. 

*: See next page. 
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14ATP4 

PICTURE TUBE 
r---------------------,"-'co-
Cathode-to-Grid-No.1 

Voltage (Ek9 t ) for 
V i sua I Ext i net i on 
of Focused Raster • See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.l 

Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value 

(Peak negative) • • • • • Same va I ue as determ i ned fo r Ekg 
except video drive is a negative voltag~ 

Grid-No.4 Current. • • • • • -25 to +25 pa ~ 
Grid-No.2 Current. • • • • • -15 to +15 pa;, ; 
Field Strength of Adjustable -~ 

Centering Magnet' ••• 

Examples of Use of Design Ranges: 
With ultor-to-grid-Ho.l 

voLtage of 
and grid-No.2-to-grid-No.l 

voltage of 
Grid-No.4-to-Grid

No.1 Voltage 
for Focus • • •• 

Cathode-to-Grid-No.l 
Voltage for Visual 
Extinction of 
Focused Raster ••• 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black Level): 

10000 

o to 400 

25 to 58 

o to 8 gausses 

voLts 

400 voLts 

o to 400 volts 

-31 to 75 volts 

White-level value •••• -25 to -58 -31 to -75 volts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 1.5 max. 

Foy X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Secti.on 

megohms 

6-57 
ELECTRON TUBE DIVISION 

TENTATIVE DATA 2 
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RASTER-CUTOFF-RANGE CHART 

~ 
I4-ATP4-

For Grid-Drive Service 

GRID-No.lI VOLTS ADJUSTED FOR FOCUS. 
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14ATP4 

PICTURE TUBE~" 
r---------------------------------~~ 

6-57 

17~' R._ SCREEN 
HEIGHT 

• 9~ 

I ""':;:':- .,",. ~j 

L:~~~"w.~=_J 
12~6 MIN. 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

INSULATING 
COATING 
(NOTE ~) 

CE-9283A 
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14ATP4 

PICTURE TUBE 
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14ATP4 

PICTURE TUBE 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AX I S AND BULB TERMI NAL 
BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE AXIS) OF 
± 30°. BULB TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH THE TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 16 ISHOWN AT FRONT OF THIS 
SECTIONI 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 TH I S BASE SHOULD NOT BE RIG I DL Y 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 '"J 

DIAMETER OF 2-3/4". 
NOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN TH I S AREA WI PE ONLY WI TH SOFT DRY L I NTLESS 
CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL WILL NOT PROTRUDE BE
YOND THE MAXIMUM INDICATED VALUE FOR ENVELOPE WIDTH, 
DIAGONAL, OR HEIGHT. 
NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/4" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF TUBE SUPPORT BAND. 

6-57 ELECTRON TUBE DIVISION 
CE-9283C 

RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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ULTOR-TO-GRID-No.l VOLTS =8000 TO 111000 
GRID-No.~-TO-GRID-No.l VOLTS 

ADJUSTED FOR FOCUS. 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
Ef = 8.11 VOLTS 
ULTOR-TO-GRID-No.1 VOLTS 

= 111000 
CATHODE BIASED POSITIVE 

WITH RESPECT TO GRID 
No.1 TO GIVE FOCUSED 
RASTER CUTOFF. 

RASTER FOCUSED AT 
AVERAGE BRIGHTNESS. 

RASTER SIZE = 11" X 8-1/11" 

GRID-DRIVE SERVICE 
Ef = 8.11 VOLTS 
ULTOR VOLTS = 111000 
GRID-No.1 BIASED NEGA-

TIVE WITH RESPECT TO 
CATHODE TO GIVE FOCUSED 
RASTER CUTOFF. 

RASTER FOCUSED AT 
AVERAGE BRIGHTNESS. 

RASTER SIZE = 11" X 8-1/11" 

CATHODE DRIVE 
GRID DRIVE 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef=8.I+VOLTS 
ULTOR-TO-GRID-No.1 VOLTS 

= 8000 TO 111000 
CATHODE BIASED POSITIVE 

WITH RESPECT TO GRID 
No.1 TO GIVE FOCUSED 
RASTER CUTOFF. 

GRID-DRIVE SERVICE 

Ef =8.11 VOLTS 
ULTOR VOLTS = 8000 TO 111000 
GRID No.1 BIASED NEGATIVt 

WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 

CATHODE DRIVE 
GRID DRIVE 
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RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

14BAP4 

Picture Tube 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 
Heater Current at 6.3 volts ..... 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes. 
Cathode to all other electrodes .. 

600 ± 10% ma 

6.5 JLlLf 
5 JLlLf 

{1000 max. JLIL f 
External conductive coatingtoultor. 600 min. JLlLf 

Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Facepl ate ..................... Fi 1 tergl ass 

Light transmission (Approx.) ...•......... 76% 
Phosphor (For Curves, see front of this section) .P4-Sulfide Type, 

Al umin i zed 

Mechanical: 
Opt ~at i ng Pos i t i on 
Weight (Approx.) . 
Overall Length . . 
Neck Length. . .. . 
Projected Area of Screen . . 
External Conductive Coating: 

.... Any 

. . 10 1 bs 
16-25/32" ± 3/8" 

7-1/2" ± 3/16" 
... 96 sq. in. 

Type. . . . . . . . . . . . . Regul ar Band 
Contact area for grounding. . . .. .Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J109-112 Ale 
sheets at the front of this section 

Cap ..•....... Recessed Small Cavity (JEDEC No.Jl-21) 
Small-Shell Duodecal 6-Pin, 

Arrangement 1 (JEDEC Group 4, No.B6-63) 
Basing Designation for BOTTOM VIEW .......... 12L 

Pin l-Heater 
Pin 2 -Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pin 12-Heater 

ULTORG4 

G3P!> 6 
CL 

C 

Cap - Ul tor 
(Gri d No.3, 
Grid No.5, 
ColI ector) 

C - External 
Conductive 
Coat i ng 

Maximum Ratings, Desirn-Naximum Values: 
ULTOR VOLTAGE .. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 
GRID-No.2 VOLTAGE. 

22000 max. volts 

800 max. volts 
700 max. volts 

• RADIO CORPORATION OF AMERICA DATA 
5-62 Electron Tube Division Harrison, N. J. 



14BAP4 

GRID-No.1 VOLTAGE: 
Ne'gat ive bias val ue 
Positive bias value 
Positive peak value 

Typical Operating Conditions: 
With ultor volta~e of 
and ~rid-No.2 volta~e of 

Grid-No.4 Voltage for 
focus ...•.... 

Grid-No.1 Voltage for 
visual extinction of 
focused raster .... 

180 max. 
o max. 
2 max. 

18000 

300 

o to 400 

-28 to -72 

For X-radiation shielding considerations. see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

volts 
volts 
volts 

volts 
volts 

volts 

volts 

~j 

at front of this sect ion "', 
'~ 

-.-/ 

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

I • 



14EP4 
Picture Tube 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS ______ ....:7..::...00 MAGNETI C DEFLECTI ON 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 
Grid No.1 to all other electrodes 
External conductive coating to anode. 

5 pf 
6 pf 

{2000 max. pf 
750 min. pf 
600 ± 30 ma Heater Current at 6.3 volts 

El ect ron Gun. . .. Ion-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% 

Mechani cal: 
Weight (Approx.). 
Overall Length .. 
Neck Length . . . 
Projected Area of Screen .. 
External Conductive Coating: 

10 Ibs 
16-15/32" ± 3/8" 
7-3/16" ± 3/16" 

. ... 96 sq. in. 

Type. . . . . . . . . . . . . . . Regu I ar-Band 
Contact area for grounding. . Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J109-112 Ale 
sheets at front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ... Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW. . ....... 12N 

Pin l-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

c 

ANODE 

H 

Cap - Anode 
(Grid No.3, 
Screen, 
Coli ector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Desien-Haximum Values: 

[JnLess otherwise specified, voLtage values 
are positive with respect to cathode 

ANODE VOLTAGE . . . . . . 15500 max. 
GRID-No.2 VOLTAGE ......... " 450 max. 

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

vol ts 
volts 

DATA 
4-63 



14EP4 
GRID-No.1 VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. . . • 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage. 
DC component. . . . . . . . 

140 max. 
o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
165 max. 

165 max. 
100 max. 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified, voltafe vaLues 
are positive with respect to cathode 

Anode Voltage. . . . . . . • . 12000 
Grid-No.2 Voltage. . . . . . . 300 
Grid-No.1 Voltage for visual 

ext i nct i on of focused raster. -28 to-72 

Maximum Circuit Value: 

volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 

volts 

Grid-No.l-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 

~j 
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14QP4-A 

PICTURE TUBE 
SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

General: 
Heater, for Unipotential 

Voltage •••••••• 

DATA 

Cathode: 
6.3 

Current. • • • • • • . • 0.6 ± 10% • 
Conduc-

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

••• ac or dc volts 
.amp 

Capacitance between External 
tive Coating and Ultor •• { 1000 max. J.IIl.f 

. . . . . . . 600 min. fJ+Lf 
Faceplate, Spherical • • • • • • • • • •• • •• Fi lterglass 
Phosphor (For curves. see front of this section). P4-Sulfide Type 

Aluminized 
Deflection Angles (Appr6x.): 

• • • • • • • 700 Diagonal. 
Hor i zonta 1 • • 
Vertical .•• 

Electron Gun .• 

Tube Dimensions: 
Overall length 
Greatest width. 
Greatest he i ght. 
Diagonal •... 

• . • . • • . 650 

• . . • • • . 500 

• •• lon-Trap Type Requiring 
External Single-Field Magnet 

16-5/32" ± 3/8" 
12-17/32" ± 1/8" 

Neck length ••••••••••• 
Radius of curvature of faceplate (Externa 1 

9-23/32" ± 1/8" 
13-11/16" ± 1/8" 
• 6-7/8" ± 3/16" 
surface) •• ' 27" 

Screen Dimensions (Minimum): 
Greatest wi dth • 
Greatest hei ght. 
Diagona 1 •••• 
Projected area. 

Operating Position 
Cap. • • . 
Base .. Small-Shell 

Bas i ng Des i gnat ion 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11- Cathode 
Pi n 12 - Heater 

11-1/2" 
•• 8-5/8" 
• 12-3/4" 
96 sq. in. 

•••••••••.•.•.•••• Any 
• Recessed Small Cavity (JETEC No.Jl-21) 
Duodecal 6-Pin (JETEC Group 4, No. 86-63) .-
for BOnOM VIEW •••••••• 12L 

Cap - Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - Externa 1 
Conductive 
Coating 

Maximum Ratings, Desilfn-Center Values: 

ULTOR VOLTAGE .• 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 
Negative value •• 

GRI D-No.2 VOLTAGE •.• 

9-58 ELECTRON TUBE DIVISION 

11000 max. 

1000 max. 
500 max. 
500.max • 

volts 

volts 
volts 
volts 

.... Indicates a change. 

DATA 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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14QP4-A 

PICTURE TUBE 

~RID-No.l VOLTAGE: 
Negative-peak value. 
Negative-bias value. 
Posit ive-bias value. 
Positive-peak value. 

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

During equipment warm-up period not 
exceeding 15 seconds ....... . 

After equi pment warm-up period •.•. 
Heater positive with respect to cathode. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

9-58 ELECTRON TUBE DIVISION 

160 max. 
180 max. 

o max. 
2 max. 

410 max. 
180 max. 
180 max. 

1.5 max. 

RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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volts 
volts 
volts 
volts 

volts 
volts 
volts 

megohms 

DATA 



RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTAT I C FOCUS 

14WP4 

Picture Tube 
ALUMINIZED SCREEN 

900 MAGNET I C DEFLECTI ON 
With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 
Grid No.1 to all other electrodes 

5 pf 
6 pf 

External conductive coating to anode. {1200 max. pf 
SOO 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). 

Faceplate, Spherical ........... . 
Light transmission (Approx.) ...... . 

Meehan i ca I : 
Weight (Approx.). 
Overall Length .. 
Neck Length . . . 
Projected Area of Screen .. 
External Conductive Coating: 

P4-Su If i de Type, 
Aluminized 

Fi lterg I ass 
7S% 

. .... S.5 I bs 
13-3/16" ± 5/16" 

5-1/2" ± 3/16" 
. .. 104 sq. in. 

Type. . . . . . . . . . . . . ... Regul ar-Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Pi cture-Tube Dimensional-Out lines and Bulb Jl12 AI B sheets 
at front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-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. . ..... . 12L 

Pi n 1 - Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pi n 10 -Grid No.2 
Pi n 11 -Cathode 
Pi n 12 -Heater 

Cap -Anode 

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

(Grid No.3, 
Grid No.5, 
Screen, 
Co II ector) 

C - Externa I 
Conductive 
Coating 

DATA 

4-63 



14WP4 
Maximum and Minimum Ratings, Desirn-Naximum Values: 

Unless otherwise specified, voltage val
ues are Positive with respect to cathode 

ANODE VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value. 
Negative value. 

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

Negative peak value. 
Negative bias value. 
Positive bias value. 
Positive peak value. 

HEATER VOLTAGE . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. 
After equipment warm-up period 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage .. 
DC component. 

{155oo max. 
9000 min. 

1100 max. 
550 max. 
550 max. 

220 max. 
200 max. 

o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
200 max. 

200 max. 
100 max. 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified, voltafe val
ues are positive with respect to cathode 

Anode Voltage. . . . . 12000 
Grid-No.4 Voltage. . . -50 to+ 350 
Grid-No.2 Vol tage. . . 300 
Grid-No.1 Voltage for 

visual extinction of 
focused raster ... 

Maximum Circuit Value: 

-28 to-72 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

volts 

Grid-No.l-Ci rcuit Resistance 1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of th i s sect i on 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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15GP22 

TRICOLOR KINESCOPE 
THREE-GUN SHADOW-MASK TYPE 
ELECTROSTATIC CONVERGENCE 

ELECTROSTATIC FOCUS 
MAGNETIC DEFLECTION 

DATA 
General: 
Electron Guns, Three •••••••••••• Blue, 
Heater, for Unipotential Cathode of Each Gun, 

Paralleled with Each of the Other Two 
Heaters within Tube: 

Green, Red 

Voltage (AC or DC) • • • • • • • • • • • 
Current •••••••••••••••• 

Direct Interelectrode Capacitances{Approx.): 
Grid No.1 of Any Gun to All Other 

Electrodes Except the No.1 Grids 
of the Other Two Guns 

Cathode of Blue Gun + Cathode of 
Green Gun + Cathode of Red Gun 
to All Other Electrodes •••• 

Grid No.3 (Of Each Gun Tied within 
Tube to No.3 Grids of Other Two 
Guns) to All Other Electrodes 

Grid No.4 (Common to the Three 
Guns) to All Other Electrodes 

External Conductive Coating to Ultor-. 

6.3 
1.8 

7.5 

17.5 

12 

volts 
amp 

I'#-f 

7 I'#-f 
{3000 max. I'#-f 

1500 min. I'#-f 
Clear Glass Faceplate, Spherical 

Screen, Flat: 
Type. • • • • •• Metal-Backed, Tricolor, Phosphor-Dot 
PI ate • • • • • • • • • • • • • • • Fi I tergl ass 

Light Transmission (Approx.) • • • • ••• ·70% 
Size (Rounded Sides--See Dimensional 

Outl ine) 11-112" x 8-5/8" 
Area. • • • • • • • • • • • • • • • • • •• 88.5 sq. in. 

Phosphor (Three Separate Phosphors, collectively). P22 
Fluorescence and Phosphorescence of 

Separate Phosphors, respectively •••• Blue, Green, Red 
Pers i stence of Group Phosphorescence • • • • • •• Med i um 
Dot Arrangement Approx. 195,000 triangular groups, 

each cons i st i ng of blue dot, green dot, 
and red dot (total of 585,000 dots) 

Elect rostat i c 
Electrostatic 

Magnetic 

Focusing Method 
Convergence Method • • • 
Deflection Method 
Deflection Angles (Approx.): 

Horizontal •••••• 
Vertical ••••••• 

Tube Dimensions: 
Maximum Overall Length 
Greatest Diamet€r: 

At faceplate •• 
At meta I fl ange 

Weight ••••••• 

MARCH 1, 1954 TUBE DEPARTMENT 

., 450 

• • 350 

26-1/8" 

14-5/8" ± 5/32" 
15-3/4" max. 

25 lbs 

TENTATIVE DATA 1 
RAOIO CORPORATION OF AMeRICA. HARRISON, .NEW JUSEY 
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15GP22 

TRICOLOR KINESCOPE 

Mount i ng Pos i t ion • • • • • Any 
Ultore Terminal. • • • • • Metal Flange 
Bul b • • • • • • • • • • • •• • J126 
Base ••••• Small-Shell Bidecal 14-Pin (JETEC No.B14-103) 

BOTIOM 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 Bl ue Gun 
Pin 4: Grid No.2 Pin 18: Grid No.1 

of Red Gun of Blue Gun 
Pin 5: No Pin 19: Cathode of 

Connect i p,n Blue Gun 
Pin 6: Grids No.3 Pin 20: Heater 
Pin 7: Cathode Metal Fl ange: Ultor 

of Green Gun 
Pin 8: Grid No.1 

of Green Gun 

Maximum Ratings, Desifn-Center Values: 

ULTORe VOLTAGE 
ULTOR INPUT • • • • • • • • • 
GR I D-No.4 VOLTAGE • • • • • • 
GRID-No.3 VOLTAGE •••••• 
GRID-No.2 VOLTAGE (Each Gun). 
GRID-No.1 VOLTAGE (Each Gun): 

Negative bias value ••• 
Positive bias value •••• 
Positive peak value ••••••••• 

PEAK HEATER-CATHODE VOLTAGE (Each Gun): 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds 

After equipment warm-up period 
Heater positive with respect to cathode 

Equipment Design Ranges: 
For ultor voltafe I EC5 ) of 18000 to 

Grid-No.4 (Converging 
Electrode) Voltaget 42.5% to 

(Grid No.5, 
Grid No.6, 
Collector) 

20000 max. 
15*max. 

11000 max. 
5000 max. 

500 max. 

200 max. 
o max. 
2 max. 

410 max. 
180 max. 
180 max. 

20000 voLts 

51% of Ec5 

volts 
watts 
volts 
volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

volts 
Grid-No.3 (Focusing 

Electrode) Voltage 12% to 19% of EC5 volts 
• The ·ultorw in a cathode-ray tube is the electrode to which Is applied 

the highest de VOltage for accelerating the electrons in the beam prio 
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 tt>-

~~,tr;; .. wif~~i ~o~~:n f ~~~e itnhe:re~~~t T~~ '3;tt~ VaenV c~~~:~~ed to 5 i mpl y a 

, This value is the product of ultor voltage and average current measured 
at the ultor termi nal wHh a de ammeter. 

t See next page. 

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 1 
IAblO COIrotATION Of AMEIICA. HAlIISON. NeW JEISEY 

\~ 
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15GP22 

TRICOLOR KINESCOPE 

Grid-No.2 Voltage (Each Gun) 
when circuit design uti-
1 izes grid-No.1 Voltage 
(Eel) at fixed value for 
raster cutoff (each gun) 

Grid-No.1 Voltage for 
Visual Extinction of Fo-
cused Raster (Each Gun) 
when circuit design uti-
1 izes grid-No.2 voltage 
(Ec2) at fixed value 
(each gun) ••••••• 

Grid-No.4 Current 
Maximum Grid-No.3 Current 
Grid-No.2 Current 
Beam-Current Ratio to 

Produce Illuminant-C White: 
Red Gun to Green Gun • 
Blue Gun to Green Gun 

Maximum Raster Shift in 
Any Direction from 

Screen CenterO 

Examples of Use of Design Ranges: 

2 to 4.5 times Ecl 

22.5% to 50% of Ec2 
-5 to +5 

300 
-15 to +15 

4:1 to 1:1 
1.5:1 to 0.5:1 

1-114 

For uLtor voLtage of 20000 voLts 

Grid-No.4 (Converging 
Elect rode) Vo ltaget. 8500 to 10200 

Grid-No.3 (Focusing Electrode) 
Vo ltage • • 2400 to 3800 

Grid-No.2 Voltage (Each Gun) 
when circuit design util izes 
grid-No.1 voltage of -70 volts 
for raster cutoff (each gun) • 140 to 315 

Grid-No.1 Voltage for Visual 
Extinction of Focused Raster 
(Each Gun) when circuit design 
util izes grid-No.2 voltage of 
200 volts (each gun) • • • -45 to -100 

Circuit Values: 
Grid-No.l-Circuit Resistance (Each Gun). 
Dynamic Converging Voltage (Approx.)** • 
Dynamic Focusing Voltage (Approx.)** •• 

1.5 max. 
900 
225 

volts 

volts 
/Lamp 
JLamp 
JLamp 

inches 

volts 

volts 

volts 

volts 

megohms 
volts 
volts 

t This range does not include the de component of the dynamic converging 
o voltage. 

Centering of the raster on the screen is accome1 ished by passing direct 
current of the required value through each paIr of deflecting coils to 
compensate for the raster shi ft resul t i"9 from opt imum adjustments for 
convergence, color puri ty. and concent ri city. 

* ~~~~-1~-Ps~~kc:~~~r~eJh!f t ~c s~~~~1gneg h::J n9o::s~~i i ~ ~~~ u~~r~nO) i';of::~; 
developed during the blanking time. 

MARCH 1. 1954 lUIIEDEPARTMENT TENTATIVE DATA 2 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



SCREEN 
HEIGHT 
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MARCH 1, 1954 

~ 
15GP22 

TRICOLOR KINESCOPE 

TUBE DEPARTMENT 

REFERENCE 
LINE 

(NOTE I) 

r='M",-,-,-"n<.,_,- BIDECAL 
14-PIN BASE (NOTE 2) 

JETEC N2 B14-103 
SEE DETAIL C 

CE-8072R1A 
IADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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15GP22 

TRICOLOR KINESCOPE 

ENLARGED SECTION A-A 

ENLARGED SECTION B 

HORIZONTAL 
4: OF SCREEN 

GUN 

BASE DETAIL C 
BOTTOM VIEW 92CL - e072RI 

TUBE DEPARTMENT CE-8072R1B 
RADIO CORPORA.TION OF AMERICA, HA.RRISON, NEW JERSEY 



7--':~2 
TRICOLOR KINESCOPE 

NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE A 
CYLINDRICAL GAUGE 2.400" ± 0.001" 1.0. WHICH IS HELD 
CONCENTRIC WITH TUBE NECK AXIS WILL REST ON FUNNEL. 

NOTE 2: SOCKET FORTHIS BASE SHOULD NOTBERIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM C I RCUMFERENc'E OF BASE SHELL WI LL FALL 
WITHIN A CIRCLE CONCENTRIC WITH FACEPLATE-SECTION AXIS 
AND HAVING A DIAMETER OF 3". 

NOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE ~: 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. 

MOTE 6: TUBE SHOULD NOT BE SUPPORTED IN THIS AREA. 

MOTE 7: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT
LESS CLOTH. 

MARCH 1, 1954 TUBE DEPARTMENT CE-8072R1C 
RADIO CORPORATION OF AMER"ICA, HARRISON, NEW JERSEY 
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16ADP7 

OSCILLOGRAPH TUBE 
METAL-SHELL ENVELOPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Vo I tage • 6.3 .. . . . . ac or dc volts 
Qmp Current . . • • • . . . • 0.6 ••.••• 

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

Facep I ate, Spheri cal. . • . . _ • . . . • . 
Light Transmi ssion (Approx.) ••.•••. 

Phosphor (For Curv~s, see front of this Section). 
Fluorescence •. 

Pers i stence . 
Phosphorescence 

Persistence. 
Focusing Method. 
Defl ect i on Method • . . . . 
Deflection Angle (Approx.). 
Maximum Overall Length ... 
Greatest Diameter at Lip •• 
Minimum Useful Screen Diameter. 
Ultor- Terminal .....••• 
Mounting Position ........•. 
Base. Small-Shell Duodecal 7-Pin 

BOTIOM VIEW 

6 
5 

I'+'f 
I'+'f 

Fi I tergl ass 
66% 

P7 
Blue 

Short 
Greenish-Yellow 

Long 
Magnetic 
Magnetic 

53c 
22" 

15-7/8" + 1/8" 
.... 14-3/8" 
Metal-Shell Lip 

. Any 
(JETEC No. B7-51 ) 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6- No ~-::~ 

Pin iO-Grid No.2 
Pin 11- Cathode 
Pi n 12 - Heater 

Connect i on 
Pin 7-No 

Connection 
2 " 

I 

Maximum Ratings, Desifn-Center Values: 

UL TOR- VOLTAGE 
GRID-No.2 VOLTAGE: 

Positive value (DC or Peak AC,I. 
Negative value (DC or Peak AC). 

GRID-No.1 VOLTAGE: 
Negative bias value. 
Positive bias value til 
Positive peak value. 

PEAK GRID-No.1 DRIVE FROM CUTOFF . 

Cap - Ul tor 
(Grid No.3, 
ColI ector) 

14000 max. volts 

410 max. volts 
180 max. volts 

180 max. volts 
a max. volts 
2 max. volts 

65 max. volts 

• In the 16ADP7, grid No.3 'hhich has the ultor function, and collector 
are connected together within the tube and are conveniently referred 
to collect ive1y as ·ultor". The ·u1tar- in a cathode-ray tube is the 
electrode, or the electrode incombinat;on with one or more additional 
electrodes connected within the tube to it, to which is applied the 
highest dc voltage for accelerat inn the electrons in the beam prior to 
its deflect ion. 

et> At or near this rating. the effective res.istance or the ultor supply. 
should be adequ-3.te to 1 imit the ultor input power to 6 watts. 

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JEtsEY 
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16ADP7 

OSCILLOGRAPH TUBE 

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

Typical Operation: 
Ultor Voltage'. .. . ....... . 
Grid-No.2 Voltage •......•... 
(;rid-No.l Voltage for Visual Extinction 

of Undeflected Focused Spot 
Grid-No.2 Current •..•.. 
Focusing-Coil Current (De)Oo. 
SpC)t Pos i t i on . 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

125 max. 
125 max. 

12000 
250 

-27 to -63 
-15 to +15 

95 ± 15% 

** 
1. 5 max. 

volts 
volts 

volts 
volts 

VOltb 
!Lamp 

rna 

megohms 

* Brilliance and definition det.rease with decreasing ultor voltage. In 
general. the ultor voltage should not be less than 8000 volts. 

00 For specimen focusing coil similar to JETEC Focusing coil NOol'09 po
sitioned with air gap toward faceplate and center 1 ine of air gap 
3-1/1.j.~ from Reference Line (see Outl ine Drawing) and ultor current of 
200 micro.:tmp~rE's. 

till: The centerofthe undeflected, unfocused spotwil1 fall within e. circle 
having 25-mm radius concentric with the center of the tuoe face. 

FEB. 1. 1952 
TUBE DEPARTMENT 

TENTATIVE DATA 
RADIO CORPORATION OF AMERICA. HARRISON, NfW JERSEY 
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16ADP7 

OSCILLOGRAPH TUBE 

DETAIL or LIP 

22" 
MAX, 

92CM- 7890 

MOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-L I NE GAUGE I J ETEC No. I 12) 1.500" + 0.003" 
- 0.000" 1.0. AND 2" LONG WILL REST ON FUNNEL. 

MOTE 2: SOCKET FORTHIS BASE SHOULD NOT BERIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITf{IN CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND HAVING 
DIAMETER OF 3". 

MOTE 3: METAL SHELL AND GLASS FACE OPERATE ATHIGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST BE 
INSULATEO TOWITHSTAND THE MAXIMUM APPLIED ULTOR VOLTAGE. 

FEB. 1, 1952 TUBE DEPARTMENT CE-7690 
'AOIO CORPORATION OF AMElICA, HARRISON, NEW JERSEY 
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16ADP7 

AVERAGE GRID- DRIVE CHARACTERISTICS 

+c':. 6.3 VOLTS 
, ULTOR (GRID- N!! 3 AND fi 
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16AYP4 
Picture Tube 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
II~o MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all oth"r el ect rodes .. 
Grid No.1 to all other electrodes. 
External conductive coating to anode 

5 pf 
6 pf 

{ 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 Requi ring No lon-Trap Magnet 

Optical: 
Phosphor(For Curves, see front of this Section) • 

Facep 1 ate. . . . . . . . . . . . . . . . . 
Light transmission (Approx.) ..... . 

Mechanical: 
Weight (Approx.) .. 
Overall Length .•. 
Neck Length ..... 
Projected Area of Screen . . 
External Conductive Coating: 

. P4-Sul fide Type, 
Aluminized 

.Filterglass 
78% 

8-1/2 lbs 
10-1/4" ± 1/4" 
4-118" ± 1/8" 

125 sq. in. 

Type. . . . . . . . . . . . . Regul ar-Band 
Contact area for grounding .Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensi anal-Out I ines and Bul b J125 C2 sheets 
at front of this sect ion 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base •..... Small-Button Neoeightar 7-Pin, Arrangement 1, 

Basing Designation for BOTTOM VIEW 

Pin l-Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pi n 4 -Grid No.4 
Pi n 6 -Grid No.1 
Pi n 7 -.: Cathode 
Pin 8 -Heater 

(JEDEC No. B7-208) 
. . . . . • .. 8HR 

Cap -Anode 
(Grid No.3. 
Grid No.5. 
Screen, 
Co 11 ector) 

C -External 
Conductive 
Coat i ng 

Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified. voltage val
ues are positive with respect to cathode 

ANODE VOLTAGE. . . . . . • . . . • . . . {20000 max. 
12000 mi n . 

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

volts 
volts 

DATA 
6-63 



16AYP4 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value .. 
Negat ive val ue .. 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 
Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cat hode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode: 
Comb'i ned AC and DC voltage. . . . . . . 
DC component. . . . . . . . . . . . . . 

1100 max. volts 
550 max. volts 

{550 max. volts 
200 min. volts 

220 max. volts 
155 max. volts 

0 max. volts 
2 max. volts 

{6.9 max. vol ts 
5.7 min. volts 

450 max. volts 
300 max. volts 

200 max. volts 
100 max. volts 

Typical Operating Conditions for Cathode-Drive Service: 
Unless otherwise specified, voltage values 
are positive with respect to grid NO.1 

Anode Voltage. . . . . 16000 
Grid-No.4 Voltage". . . . . . . 100 
Grid-No.2 Voltage. . . . . . . 300 
Cathode Voltage for visual 

extinction of focused raster. 28t060 
Fie 1 dSt rengt h of required 

adjustable Centering Magnet 0 t08 

Maximum Circuit Value: 
Grid-No.l-Circuit Resistance ...... 1.5 max. 

volts 
volts 
volts 

volts 

gausses 

megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

a Th"e grid-No.1I. 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 

\...-c/ 
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MAGNETIC FOCUS 

Genera I: 

~ 
16AP4-A 

PICTURE TUBE 
ROUND METAL-SHELL TYPE 

MAGNETIC DEFLECTION 

DATA 

Heater, for Unipotential Cathode: 
(..- Voltage. • • • • • •• 6.3 • ac or dc volts 

:.J 

Current. • • • • • •• 0.6 ± 10% •• • •••••• amp_ 
Faceplate, Spherical. • • • • . • • • .• • •• Filterglass 
Phosphor (For Curves, see front of this Section). P4-Sulfide Type 
Deflection Angle (Approx.) • • • .• . ••••• 530 

Electron Gun. • • • • • . • •• lon-Trap Type Requi ring _ 
External Single-Field Magnet 

Maximum Overall Length. • • ••• 22-5/16" 
Greatest Diameter of Bulb. • • . 15-7/8" ± 1/8" 
Minimum Useful Screen Diameter 14-3/8"-
Operating Position. • • • • • • •••••• Any 
Ultor Terminal •••••••••••••••• Metal-Shell Lip 
Base •• Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) -

Basing Designation for BOnOM VIEW ••••••••••• 12D-

Pin i-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11 - Cathode 
Pin 12 -Heater 

Maximum Ratings, Desien-Center 

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

Negative-bias value. 
Pos i t ive-bias val ue. 
Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Values: 

Heater negat i ve wi th respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ••• 
After equipment warm-up period. 

Heater positive with respect to cathode 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

9-58 ELECTRON TUBE DIVISION 

Metal-Shell Lip
Ultor 
(Grid No.3, 
Coli ector) 

14000 max. volts 
410 max. vol ts 

125 max. volts 
o max. volts 
2 max. volts 

410 max. volts 
150 max. volts 
150 max. volts 

1.5 max. megohms 

.-Indicates a change. 

DATA 
RADIO CORPORATION OF AMERICA, HA.RRISON, NEW JERS£Y 
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~ 
IbDP4-A 

PICTURE TUBE 
ROUND GLASS TYPE 

MAGNETIC FOCUS MAGNEHC DEFLECT I ON 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. . • . • • 6.3 •• ac or dc volts 
Current • • • . • • • •• 0.6 ± 10% ••••••• amp-

Faceplate, Spherical. •••••••••••••• Filterglass 
Phosphor (For Curves. see front of this section) •• P4-Sulfide Type 
Defl ect ion Ang 1 e (Approx.). .•.•.•••• . • •• 600 

Electron Gun. • . • •. Ion-Trap Type Requiring -
External Single-Field Magnet 

Overall Length •.• . '.' • 20-3/4" ± 1/4" 
Greatest Diameter of Bul b . . • 15-7/8" ± 1/8" 
Minimum Useful Screen Diameter. . •••.. 14-1/2" 
Ope rat i ng Pos i t ion. • • • • • . • • • • • -. • • Any 
Cap •••.•..••• Recessed Small Cavity (JETEC No.Jl-21} 
Base ••• Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57}1-

Basing Designation for BOTTOM VIEW. • •••••• 12 -

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin la-Grid No.2 
Pi n 11- Cathode 

Pi n 12 - Heater 
Ca~" - Ultor 

Maximum Ratings, Desifn-Center Values: 

ULTOR VOLTAGE . • . • 
GRID-No.2 VOLTAGE .. 
GRIO-No.l VOLTAGE: 

Negative-bias value 
Positive-bias value 
Positive-peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds •••.•. 

After equ i pment warm-up peri od. • • • 
Heater posit ive with respect tocilthode. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance •.••••. 

(Gri d No.3, 
Collector) 

15000 max. volts 
410 max. volts 

125 max. volts 
o max. volts 
2 max. volt 

410 max. vo 1 ts 
125 max. volts 
125 max. volts 

1.5 max • megohms 

.. cap may be a1 igned with either vacant pin position 6 or vacant pin 
position 3. 

... I nd icates a change. 

9-58 ELECTRON TUBE DIVISION DATA 
RADIO CORPORATION OF AMERICA, HARRISON, ~EW JERSEY 
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16GP4-B 

PICTURE TUBE 
f ROUND METAL-SHELL TYPE 

MAGNET IC FOCUS MAGNETtC DEFLECT ION 

DATA 
General: 
Heater. for Unipotential Cathode: 

Voltage. • . . . • 6.3 ••• ac or dc volts 
Current. • . • • • •• 0.6 ± 10% ••...•••. amp 

Faceplate. Spherical. • • • . .Frosted Fi lterglass 
Phosphor [For Curves. see front of this Section) •• P4-Sulfide Type 
Deflection Angle (Approx.) .••••••••.•• 700 

Electron Gun. . . • . . • • .. lon-Trap Type Requiring 
External Single-Field Magnet 

Maximum Overall Length .• 
Greatest Diameter of Bulb ..• 
Minimum Useful Screen Diameter 
Ope rat i ng Pos i t ion • 

17-11/16" 
• 15-7/8" ± 1/8" 

14-3/8" 
. •..... Any 

Ultor Terminal •.. 
Base •• Small-Shell 

Basing Designation 

. ••.•••• Metal-Shell Lip 
Duodecal 5-Pin (JETEC Group 4. No.B5-57) .
for BOTTOM V I EW •••.•..•.•• 120 

Pi n 1 - Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11 - Cathode 
Pi n 12 - Heater 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE •. 
GRID-No.2 VOLTAGE .•• 
GRID-No.1 VOLTAGE: 

Negative-bias value. 
Positive-bias value. 
Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode: 

During equipment warm-up period 
not exceed i ng 15 seconds . . . . • 

After equipment warm-up period ..• 
Heater positivewith respect to cathode. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance •••••• 

9-58 ELECTRON TUBE DIVISION 

Meta l-Shell Li p
Ultor 
(Grid No.3. 
Collector) 

14000 max. 
410 max. 

125 max. 
o max. 
2 max. 

410 max. 
150 max. 
150 max. 

volts 
volts 

volts 
volts 
volts 

volts 
vo lts 
volts 

1.5 max. megohms 

.... I nd icates a change. 

DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JEli:SEY 
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16LP4-A 

PICTURE TUBE 
ROUND GLASS TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

General: 
Heater. for Unipotential 

Voltage ....... . 
Current. ...... . 

DATA 

Cathode: 
6·3 

Capacitance between External 
tive Coating and Ultor .. 

0.6 ± 10% 
Conduc-

•.. BC or dc volts 
.amp .. 

{2000 max. Jli.Lf 
750 min. Jli.Lf 

..... Fi ltergl ass Faceplate. Spherical ..... 
Phosphor (For Curves, see front of 
Deflection Angle (Approx.) 

this Section) • P4-Sulfide Type 
. . . . . . . . . . . . 520 

EI ect ron Gun . . . . ... Ion-Trap Type Requiring_ 
External Single-Field Magnet 

Overall Length. . . . . . 22-1/4" ± 3/8" 
Greatest Diameter of Bulb. . ...... 15-718" ± 1/8" 
Minimum Useful Screen Diameter ...... 14-1/2" 
Ope rat i ng Pas i t ion . . . . . . . . . . . . . . . . . . . . Any 
Cap .......... Recessed Small Cavity (JETEC No.Jl-21) 
Base .. Small-Shell Duodecal 5-Pin (JETEC Group 4. No. 85-57) -

Basing Designation for BOTTOM VIEW. . . . . . . . . . 12 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pin 12-Heater 

Maximum Ratings, Design-Center VaLues: 

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

Negative-bias value. 
Positive-bias value. 
Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode: 

During equipment warm-up period 
not exceed i ng 15 seconds . • . . . 

After equipment warm-up period ... 
Heater positivewith respect to cathode. 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance ..... . 

Cap· - UI tor 
(Grid No.3. 
Collector) 

C - Externa I 
Conductive 
Coating 

14000 max. 
410 max. 

125 max. 
o max. 
2 max. 

410 max. 
125 max .. 
125 max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volt 

1. 5 max. megohms 

... Cap may be aligned with either vacant pin position 6 o'r vacant pin 
position 3. 

....1 nd icates a change. 

9-58 ELECTRON TUBE DIVISION DATA 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JE1ISEY 





16RP4A 

Picture Tube 
RECTANGULAR GLASS TYPE 
MAGNET! C FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION -----......:....::.. 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 
Grid No.1 to all other electrodes 
External conductive coating to anode. 

Heater Current at 6.3 volts 

5 pf 
6 pf 

{1500 max. pf 
750 min. pf 
600 ± 30 ma 

Electron Gun ........ . . .. Ion-Trap Type Requiring 
External Single-Field.Magnet 

Optical: 
Phosphor (For Curves, see front of this Section). 

Faceplate, Spherical ........... . 
Light transmission (Approx.) ...... . 

Mechanical: 
Weight (Approx.) .... . 
Overall Length ..... . 
Neck Length . . . . . . . 
Projected Area of Screen. 
External Conductive Coating: 

P4--Sulfide Type, 
Aluminized 

Fi lterglass 
• • 66% 

16 lbs 
18-3/4" ± 3/8" 
7-1/2" ± 3/16" 

139 sq. in. 

Type. . . . . . . . . . . . . . Regu I ar-Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outl ines and Bul b Jz29 AI B sheets 
at front of this section 

Cap .•........ Recessed Small Cavity (JEDEC No.Jl-21) 
Base ... Small-ShelI Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW ........... 12N 

Pi n 1- Heater 
Pin 2-Grid No.1 c 
Pin 10-Grid No.2 
Pi n 11 - Cathode 
Pin 12-Heater 

ANODE 

H H 

Cap - Anode 
(Grid No.3, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Desiffn-}(aximum Values: 

Unless otherwise specified, voltaffe values 
are pos; tive I<Jith respect to cathode 

ANODE VOLTAGE. . 17500 max. 
GRID-No.2 VOLTAGE 450 max. 

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

volts 
volts 

DATA 

4-63 



16RP4A 
GRID-No.1 VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds •.. 
After equipment warm-up period. 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage ... 
DC component. . . . . . . . . . 

140 max. 
o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
165 max. 

165 max. 
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 

ext i nct i on of focused raste r. -28 to-72 

Maximum Circuit Value: 

volts 
volts 
volts ',<--/ 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 

volts 

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

For X-radiation shielding considerations, see sheet 
I-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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16TP4 

PICTURE TUBE 
f1ECTANGULAR GLASS TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

General: 
Heater, for Unipotential 

Voltage ....... . 

DATA 

Cathode: 
6·3 ... ac or dc volts 

Cu rrent. . . . . . . . . 
Capacitance between External 

t i ve Coat i ng and Ulto r . . 

0.6 ± 10% 
Conduc-

.amp ..... 

{2000 max. !1J"f 

Faceplate, Spherical ..... 
Phosphor (For Curves, see front of 
Deflection Angles (Approx.J: 

Diagonal. 
Horizontal . 
Vertical ... 

El ect ron Gun . . 

Tube Dimensions: 
Overall 1 ength 
Greatest wi dth . 
Greatest height. 
Diagonal .... 
Neck 1 ength. . . .. 

this Section) 

750 min. !1J"f 
... Fi 1 tergl ass 
P4--Su1fide Type 

700 

650 

500 

. Ion-Trap Type Requiring 
External Single-Field Magnet 

18-1/8" ± 3/8" 
14-3/4" ± 1/8" --
11-1/2" ± 1/8" .-
16-1/8" ± 1/8" .-

Radius of curvature of faceplate {External 
. 6-7/8" ± 3/16" 
surfaceJ.. 27" 

Screen Dimensions (MinimumJ: 
Greatest wi dth . 
Greatest heiaht .. 
Di agonal .. " ... 

13-1/2" 
10-1/8" 
14-7/8" 

Operating Position. . .............• Any 
Cap ........ . 
Base . . Small-Shell 

Basing Designation 

. Recessed Small Cavity (JETEC No.Jl-21J 
Duodeca1 5-Pin (JETEC Group 4, No.B5-57J .
for BOTTOM V lEW. . . . . . . . . . . i2N .-

Pin i-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin l1-Cathode 
Pi n 12 - Heater 

c 

Maximum Ratings, Desifn-Center Values: 

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

Negat ve-bias value. 
Posit ve-bias value. 
Posit ve-peak value. 

9-58 ELECTRON TUBE DIVISION 

Cap - Ul tor 
(Grid No.3, 
Co 11 ectorJ 

C - External 
Conductive 
Coating 

14000 max. 
410 max. 

125 max. 
o max. 
2 max . 

volts 
volts 

volts 
volts 
volts 

... Indicates a change, 

DATA 
RADIO CORPOIlATlON Of AMERICA, HARRISON, NEW JERSEY 
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16TP4 

PICTURE TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds .... . 

After equipment warm-up period .. . 
Heater pos i t i ve wi th respect to cathode. 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance ..... . 

9-58 ELECTRON TUBE DIVISION 

410 max. 
150 max. 
150 max. 

volts 
volts 
volts ,~ 

1.5 max. megohms 

DATA 
RAOIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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16WP4-A 

PICTURE TUBE 
ROUND GLASS TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

General: 
Heater, for Unipotential 

Voltage ....... . 
Current. ...... . 

DATA 

Cathode: 
6.3 

Capacitance between External 
tive Coating and Ultor .. 

0.6 ± 10% 
Conduc-

••• flC or dc volts 
.amp ~ 

{1500 max. pp.f 
750 min. pp.f 

Faceplate, Spherical .... 
Phosphor {For Curves, see front of 
Deflection Angle (Approx.) 
Electron Gun. 

..... Filterglass 
this Section) • P4-Sulfide Type 
. . . . . . . . . . . .. 700 

... Ion-Trap Type Requiring ~ 
External Single-Field Magnet 

Overall Length 17-314" ± 318" 
Greatest Diameter of Bulb. . 15-718" ± 1/8" 
Minimum Useful Screen Diameter 14-112" 
Ope rat i ng Pos i t ion . . . . . . . . . . . . . Any 
Cap .......... Recessed Small Cavity (JETEC No.Jl-21) 
Base ... Small-ShelI Duodecal 5-Pin (JETEC Group4, No.B5-57) ~ 

Basing Designation for BOTTOM VIEW .......... 12N ~ 

Pin 1- Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pin 12- Heater 

Maximum Ratings, Desien-Center Values: 

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

Negative-bias value. 
Positive-bias value. 
Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds .... . 

After equi pment warm-up period .. . 
Heater posi t ive wi th respect to cathode. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

Cap" - Ul tor 
(Grid No.3, 
Collector) 

C - External 
Conduct i ve 
Coating 

16000 max. 
410 max. 

125 max. 
o max. 
2 max. 

410 max. 
125 max. 
125 max. 

1. 5 max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

megohms 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

A Cap may be a1 igned with either vacant pin position 6 or vacant pin 
position 3. 

....Indicates a change. 

9-58 ELECTRON TUBE DIVISION DATA 
RAOIO CORPORATiON OF AMERICA, HARRISON, NEW JERSEY 
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17BJP4 
Picture Tube 

RECTANGULAR GLASS TYPE ALUM I N I ZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes .. 
Grid No.1 to all other electrodes. 
External conductive coating to anode 

Heater Current at 6.3 volts .. . 
Electron Gun ........ Type Requiring 

Optical: 
Phosphor (For Curves. see front of this section). 

Faceplate, Spherical ..... . 
Light transmission (Approx.) ..... . 

Meehan ical: 
We i ght (Approx.) . . 
Overall Length .. . 
Neck Length .... . 
Projected Area of Screen 
External Conductive Coating: 

5 
6 

{1500 max. 
1000 min. 
600 ± 30 

No lon-Trap 

pf 
pf 
pf 
pf 
ma 

Magnet 

. P4-Sulfide Type, 
Aluminized 

Fi I tergl ass 
74% 

15 lbs 
14-5/8" ± 3/8" 
5-112"- ± 3/16" 

149 sq. in. 

Type . . . . . . . . . . . . Regular-Band 
Contact area for grounding Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb JI33 FIG 
sheets at front of this section 

Cap .....•.... Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 

Smal I-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-63) 
Short Smar1-Shell Duodecal 6-Pin (JEDEC No.B6-203) 
Basing Designation for BOTTOM VIEW ..... . 12L 

Pin 1- Heater 
Pin 2 -Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pin 12 - Heater C 

Cap - Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

_Indicates a change . 

• RADIO CORPORATION OF AMERICA DATA 
4-63 Electron Tube Division Harrison, N. J. 



17BJP4 
- Maximum and Min imum Ratings, Desilln-Nax:;mum Values: 

Unless otherwise specified, voltage values 
ar. positive with respect to cathode 

ANODE VOLTAGE. {17500 max. 
11000 min. 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value. 
Negative value. 

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

Negative peak value. 
Negative bias value. 
Positive bias value. 
Positive peak value. 

HEATER VOLTAGE. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds .. 
After equipment warm-up period 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage. 
DC component . 

1100 max. 
550 max. 
550 max. 

220 max. 
155 max. 

o max. 
2 max. 

{6.9' max. 
5.7 min. 

450 max. 
200 max. 

200 max. 
100 max. 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified, voltalle values 
are positive with respect to cathode 

Anode Voltage. . . . . 14000 
Grid-No.4 Voltage. . . -55 to +300 
Grid-No.2 Voltage. . . 300 
Grid-No.1 Voltage for 

visual extinction of 
focused raster . . . 

Maximum Circuit Value: 

-28 to-72 

volts 
volts 

volts 
volts 
volts ", 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

volts 

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

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATBODE-RAY TUBES 

at front of th i s Sect ion 

_ I nd i cates a change. 

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



17BP4B 
Picture Tube 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNET! C DEFLECT I ON ----_--'..:... 

GENERAL DATA 
Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. 
Grid No.1 to all other electrodes 
External conductive coating to anode. 

5 pf 
6 pf 

{1500 max. pf 
750 min. pf 
600 ± 60 ma Heater Current at 6.3 volts 

Electron Gun. ..• Ion-Trap Type Requiring 
External Single-Field. Magnet 

Optical: 

Phosphor (For Curves. see front of this Section) • 

Faceplate, Spherical ........•... 
Light transmission (Approx.) ....•.. 

Mechan i ca I: 

We i ght (Approx.). . . . . 
Overall Length ...••• 
Neck Length • . . . • • • 
Projected Area of Screen .. 
External Conductive Coating: 

P4--Sulfide Type, 
Al umi n i zed 

Filterglass 
74%-

18 lbs 
19-3/16" ± 3/8" 
7-112" ± 3/16" 

149 sq. in. 

Type. • . . • • . . . . . . • • Regu 1 ar-Band 
Contact area for grounding ••...•• Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube DimensionaL:"'OutL ines and BuL b J133 B/ D sheets 
at front of t his sect i on 

Cap ....•.•... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ..•..... Smal l-Shel 1 Duodecal 5-Pin (JEDEC Group 4, 

No. B5-57) 
Basing Designation for BOTTOM VIEW .•.....•... 12N 

Pi n 1 - Heater 
Pin 2-Grid No.1 C 
Pin lO-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

ANODE 

H 

Cap - Anode 
(Grid No.3, 
Screen, 
ColI ector) 

C - External 
Conductive 
Coating 

_Indl cates a change • 

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

DATA 

4-63 



17BP4B 
... Maximum and Minimum Ratings, Desi/fn-}(aximum Values: 

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

ANODE VOLTAGE. . . . 17600 max. 
GRID-No.2 VOLTAGE. . 550 max. 
GRID-No.1 VOLTAGE: 

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. • . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage ... 
DC component. . . . . . . . . . 

220 max. 
154 max. 

o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
165 max. 

165 max. 
100 max. 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified, voltage values 
are posi tive 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: 

volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 

volts 

Grid-N,o.l-Circuit Resistance .. 1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIO}(S FOR CATHODE-RAY TUBES 

at front of this Section 

_Indicates a change. 

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

-._/ 



RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

17CDP4 

Picture Tube 
ALUMINIZED SCREEN 

1100 MAGNETIC DEFLECTION 
With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 
Direct Interelectrode Ca~acitances: 

Cathode to all other electrodes. 
Grid No.1 to all other electrodes 

5 pf 
6 pf 

External conductive coating to anode. {1500 max. pf 
800 min. pf-

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: 
ph csphor (For Curves, see front of th is Sect i on). P4-Sulfide Type, 

Aluminized 
Fi lterglass 

. . 78% 
Faceplate, Spherical ........... . 

Light transmission (Approx.) ...... . 

Meehan ical: 
Weight (Approx.) .... . 
Overall Length ..... . 
Neck Length . . . . . . . 
Projected Area of Screen. . 
External Conductive Coating: 

. . . . . . . . 10 I bs 
12-9/16" + 1/4" - 9/16" 
5-7/16" + 1/8" - 7/16" 

.... 155 sq. in. 

Type. . . . . . . . . . . . . . . . . . Regu 1 ar-Band 
Contact area fer grounding ....... Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J132 1/2 A/B 
sheets at front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 

Small-Button Eightar 7-Pin, Arrangement 2 (JEDEC No.B7-183) 
Small-Button N\'loeightar7-Pin, Arrangement 1 (JEDECNo.B7-208) 
Basing Designation for BOTTOM VIEW. ....... 8HR 

Pi n 1 - Heater 
Pin 2-Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pin 7 -Cathode 
Pin 8 -Heater 

Cap -Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

"'Indlcates a change • 

• RADIO CORPORATION OF AMERICA DATA 
4-63 Electron Tube Division Harrison, N. J. 



17CDP4 
~Maximum and Minimum Ratings, Desifn-Haximum Values: 

Unless otherwise specified. voltage val
ues are positive with respect to cathode 

ANODE VOLTAGE. . . . 

GRID-No.4 (FOCUSING) VOLTAGE: 
Pos i t i ve value . . 
Negative value .. 

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

Negative peak value. 
Negative bias value. 
Positive bias value. 
Positive peak value. 

HEATER VOLTAGE . . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
After equipment warm-up period 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage .. 
DC component . . . . . . . . . 

{17600 max. 
11000 min. 

1100 max. 
550 max. 
550 max. 

220 max. 
154 max. 

o max. 
2, max. 

{ 6.9 max. 
5.7 min. 

200 max. 

200 max. 
100 max. 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified. voltage val
ues are positive with respect to cathode 

Anode Voltage. . . . . 16000 
Gr i d-No. 4 Voltage. . . 0 to 400 
Grid-No.2 Voltage. . . 400 
Grid-No.1 Voltage for 

visual extinction of 
focused raster ... 

Maximum Circuit Value: 

-36 to -94 

volts 
volts 

volts 
volts 
V{) lts 

volts 
volts 
volts 
volts 
volts 
vorts 

volts 

volts 
volts 

volts 
volts 
volts 

volts 

Grid-No.l-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 

~,I nd I cates a change. 

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

\... 

----" 
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~ 
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PICTURE TUBE 
RECTANGULAR METAL-SHELL TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Vo ltage. . . . . . .. 6.3 . . . ac or dc vo 1 ts 
Current. . . . . . .. 0.6 ± 10% ......... amp -

Faceplate, Spherical. . . . . .Frosted Filterglass 
Phosphor (For Curves, see front of this Section) P4-Sulfide Type 
Deflection Angles (Approx.): 

Diagonal . 
Hori zontal .. 
Vert i cal ... 

El ect ron Gun . . 

Tube Dimensions: 
Maximum overall length 
Greatest width at 1 ip. 
Greatest height at 1 ip 
Diagonal at 1 ip ... . 
Neck length ..... . 
Radius of curvature of 

faceplate (External surface) 
Screen Dimensions (Minimum): 

Greatest wi dt h . 
Greatest he i ght. 
Di agonal .... 

. . . .. 700 

660 

. . . .. 500 

... Ion-Trap Type Requiring 
External Single-Field Magnet 

· . . . . .. 19" 
· 15-15/16" ± l/S" 
· . 12-1/4" ± l/S" 
16-13/1(l" ± 3/16" 

7-3/16" ± 3/16" 

30" 

14-3/S" 
10-11/16" 

15-1/4" 
....... Any Operating Position 

Ultor Termi nal ... 
Base .. Small-Shell 

. . . . . . . . . . . . . Metal-Shell Li p 
Duodecal 5-Pi n (JETEC Group 4, No. B5-57) -

Basing Designation for BOTTOM V I EW. ........ .120-

Pin l-Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

~ __ :r 
---

10 

2 " 1 1 

Maximum Ratings, Desirn-Center VaLues: 

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

Negat ve-bias value. 
Posit ve-bias value. 
Posit ve-peak value. 

9-5S ELECTRON TUBE DIVISION 

Metal-Shell Lip
Ultor 
(Grid No.3, 
Collector) 

16000 max. volts 
410 max. volts 

125 max. volts 
o max. volts 
2 max . volts 

..... 1 nd icates a change. 

DATA 
RADIO CORPORATION Of AMERICA, HARRISON. NEW JERSEY 
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17CP4 

PICTURE TUBE 

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

During equipment warm-up period 
not exceeding 15 seconds ..... . 

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

Maximum Circuit Values: 

410 max. 
180 max. 
180 max. 

volts 
volts 
volts 

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

9-58 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISOt-l, NEW JERSEY 

DATA 



SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

17CSP4 
Picture Tube 

ALUMINIZED SCREEN 
1100 MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts ... . 
Heater Warm-Up Time (Average) .. . 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes 
Cathode to all other electrodes. 

600 ± 5% 
11 

ma 
seconds 

6 p.p.f 
5 p.p.f 

External conductive coating to ultor. {1400 max. p.p.f 
900 mi n. p.p.f 

Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Facepl ate ................ . 

Light transmission (Approx.) ...... . 
Phosphor (For Curves, see front of this section). 

Meehan ica I: 
Operating Position. 
Weight (Approx.) .. 
Overall Length ... 
Neck Length . . . . 
Projected Area of Screen .. 
External Conductive Coating: 

. . Filterglass 
. . . • . . . 77% 
P4--Sulfide Type, 

Aluminized 

.. Any 
10 I bs 

12-5/16" ± 5/16" 
5-3/16" ± 3/16" 

... 155 sq. in. 

Type. . . . . . . . . . . . . . Mod i f i ed Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J132-112 AlB 
sheets at the front of this section 

Cap . . . . . . . . . . Recessed Sma 11 
Base ............. Special 

Basing Designation for BOTTOM VIEW. 

Pi n 2 - Cathode 
Pi n 3 - Heater 
Pin 4- Heater 
Pin 5-Grid No.1 
Pin 6-Grid No.4 
Pin 7-Grid No.2 

H 

Cavity (JEDEC No.Jl-21) 
6-Pin (JEDEC No.B6-185) 

. ........ 7FA 

Cap - UI tor 
(Grid No.3, 
Grid No.5, 
Collector) 

.G3,G5,CL, 
ULTOR 

C - External 
Conduct i ve 
Coat i ng 

Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE . . . . . . . . 
GRID-No.4 (FOCUSING) VOLTAGE: 

Pos i t i ve va I ue. . . . . . . 
Negative value ...... . 

17600 max. 

1100 max. 
550 max . 

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

volts 

volts 
volts 

DATA 

3-62 



17CSP4 
GRID-No.2 VOLTAGE .. 
GRID-No.1 VOLTAGE: 

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode. . . . 

Typical Operating Conditions: 
With uLtor voLtafe of 
and frid-No.2 voLtafe of 

Grid-No.4 Voltage for focus ..... . 
Grid-No.1 Voltage for visual extinction 

of focused raster . . . . . 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance. 

550 max. volts 

220 max. volts 
154 max. volts 

o max. volts 
2 max. vol ts 

450 max. volts 
200 max. vol ts 

200 max. volts 

14 000 volts 
300 volts 

-50 to +350 volts 

-35 to -72 volts 

1.5 max. megohms 

For X-radiation shielding consi.derations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PICTURE TUBE 
~>. 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

DATA 
General: 
Heater. for Unipotential Cathode: 

Voltage (AC or DC) ••••••• 
Current. • • • • • . • • • . . . 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 
Cathode to all other electrodes •• 
External conduct i ve coat i ng to u ltor • 

Faceplate. Spherical ••.••••... 
Light transmission (Approx.) ••••. 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

6·3 
0.6 ± 10% 

volts 
amp 

6 
• 5 
. {15il0 

1200 

iJIlf 
Jl.Jl.f 

max. iJIlf 
min. iJIlf 
• Fi ltergl ass 

Phosphor (For Curves. see front of this section) 
79% 

P4-Sul fide Type 

Fl uorescence •• 
Phospho rescence. 

Pers i stence. • 
Focusing Method .• 

Aluminized 
· .••• White 
• •••• White 
· Med i urn-Sho rt 
• El ect rostat i c 

Defl ect i on Method. • • • • . 
Deflection Angles (Approx.): 

Magnetic 

'900 

850 
Diagonal ... 
Hor; zontal .• 
Vert i cal . • • 

El ect ron Gun • . 
Tube Dimensions: 

Overall length 
Greatest width. 
Greatest height. 
Diagonal •••• 

. .... 
.Type Requiring 

• 680 

No lon-Trap Magnet 

• •. 15" ± 3/8" 
• 15-5/8" ± 1/8" 

Neck 1 ength. . • • • • • • • • • 
Radius of curvature of faceplate 

..... 
( External 

• 12-3/4" ± 1/8" 
16-9116" ± 1/8" 

• 5-1/2" ± 3116" 
surface) 20-3/4" 

Screen Dimensions (Minimum): 
Greatest wi dth • 
Greatest he i ght. 
Diagonal •... 
Projected area. 

Weight (Approx.) • 
Ope rat i ng Pos i t i on 
Cap •.. 
Bul b •••.... 
Base ••..... 

Basing Designation 

Pin l-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pin 12-Heater 

10-59 

• • 14-3/4" 
11-11116" 

15-3/4" 
155 sq. in. 

• •• 10 1 bs 
• •....•.••..••••••• Any 
.Recessed Small Cavity (JEDEC No. Jl-21) 
· •••••••••••• J132-1/2 CllDl 
• ••. Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4. No.B6-203) 
for BOTTOM VIEW •••••••• 12 

c 

ELECTRON TUBE DIVISION 

Cap-Ultor 
(Grid No.3. 
Grid No.5. 
Call ector) 

C - External 
Conductive 
Coating 

DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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17CFP4 

PICTURE TUBE 

GRID-DRIVE· SERVICE 
Unless otherwise specified. voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE. • • • • •••• ·mggg. ~f~: 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value •• 
Negative value •• 

GRID-No.2 VOLTAGE •. 
GRID-NO.1 VOLTAGE: 

Negative-peak value. 
Negative-bias value. 
Positive-bias value. 
Pos i t i ve-peak value.. • 

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

During equipment warm-up period not 

1000 max. 
500 max. 
500 max. 

200 max. 
140 max. 

0 max • 
2 max. 

exceeding 15 seconds. • . • . . .• 410 max. 
After equipment warm-up period. • .• 180 max. 

Heater positive with respect to cathode. 180 max. 

Equipment ·Design Ranges: 

volts 
vol ts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any ultor voltage (Ec5kJ between 12000· and 16000 volts 
and grid-No.2 voltage (Ec2kJ between 200 and 500 volts 

Grid-No.4 Voltage for 
focus§. • • • • • • • • -50 to +.350 vo 1 ts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster. . . See Raster-Cutoff-Range Chart 

Grid-No.1 Video Drive 
From Raster Cutoff 
(Bl ack 1 eve 1) : 
White-level value 
(Peak pos i t i vel 

Grid-No.4 Current 
Grid-No.2 Current 
Field Strength of Adjust

able Centering Magnet". 

for Grid-Drive Service 

.Same value as determined for 
EC1k except video drive is a 

positive voltage 
-25 to +25 fla 
-15 to +15 fla 

o to 8 gausses 

Examples of Use of Design Ranges: 
With ultor voltage of 
and grid-No.2 voltage of 

Grid-No.4 Voltage for focus 
Grid-No.1 Voltage for 

visual extinction of 
focused raster. • 

16000 

300 

-50 tv +.350 

-28 to -72 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

volts 
volts 

volts 

vol ts 

DATA 1 
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17CFP4 

PICTURE TUBE 

Grid-No.1 Video Drive from Raster 
Cutoff (Black level): 
White-level value. • . . • . . 28 to 72 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 1.5 max. 

CATHODE-DRIVE- 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.l VOLTAGE. .{16000 max. 
120000 min. 

GRID-No.4-TO-GRID-No.l VOLTAGE: 
Positive value. 1000 max. 
Negative value. . . . . . . 500 max • 

GRIO-No.2-TO-GRID-No.l VOLTAGE 640 max. 
GRID-No.2-TD-CATHODE VOLTAGE. 500 max. 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value. 200 max. 
Positive-bias value. 140 max. 
Negative-bias value. 0 max. 
Negative-peak value. 2 max. 

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. 

Equipment Design Ranges: 

volts 

megohms 

volts 
vol ts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

/lith any ulto,.-to-grid-No.1 voltage (Ec glJ between 
12000. and 16000 volts and grid-No.~-to-grid
NO.1 voltage (EcZglJ between 220 and 640 volts 

Grid-No.4-to-Grid-No.l 
Voltage for focus§ ••••• 0 to 400 volts 

Cathode-to-Grid-No.l 
Voltage (Ek91) for 
visuql extinction 
of focused raster. .See Raster-Cuto/l-Range Chart 

Cathode-to-Grid-No.l 
Video· Drive from Raster 
Cutoff (Black level): 
White-level value 
(Peaknegat i vel . 

Grid-No.4 Current. 

lor Cathode-Drive Service 

Same value as determined for 
Ekg except videc drive is a 

1 negative voltage 
• • • • . • -25 to +25 ~a 

10-59 ELECTRON TUBE DlVlSION DATA 2 
RADIO COIPOIATION OF AMEIICA.. HARRISON. NEW JUSEY 
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PICTURE TUBE 

Gri d-No. 2 Current. -15 to +15 iJ.a 
Field Strength of Adjust-

able Centering Magnet' • 0 to 8 gausses 

Examples of Use of Design Ranges: 
lfiH ultor-to-~rid-

No.1 volta~e of. 16000 volts 
and ~rid-No. :a-to-~r.id-

No.1 volta~e of. 3 00 volts 
Grid-No.4-to-Grid-No.l 

Voltage for focus. o to 400 volts 
Cathode-to-Grid No.1 

Vol tage, for visual' 
extinction of focused 
raster. 28 to 60 volts 

Cathode-to-Grid-No.l 
Video Drive from Raster 
Cutoff (Black level): 
White-level value. -28 to -{)o volts 

Maximum Circuit Values: 
Grid-No.l-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 absoZute 
flin-isu. ultor- or ultor-to-grid-No.l voltage is 10.800 volts, below 
which the serviceabi1 ity of the 17C'FPlI- will be impaired. The equipment 
designer has the responsibil ity of determining a minimum design value 
such that under the worst probable operat ing conditions involving 

~Hg~~-~~l ~~~~r~~~~~~ii~~N~~dl ~~~ il~eenti sva;eiv~t~ °te;~et ~~;o ;~::o~ i ~~ ~~~. 
§ The grid-Ho.lI- voltage or grid-No,lj.-to-grid-No.l voltage required for 

focus of any individual tube is independent of ultor current and will 
rema in assent ia11y constant for values of ul tor va 1 tage (or u ltor-to
grid-No.1 voltage) or grid-NO.2 voltage (or grid-No.2-to-grid-No.l 
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 
radi.us q>ncentric 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 defh~c-' 
tion of the spot from the center of the tube face. . 

• Cathode drive is the operatin9. condition in which the video signal 
varies the cathode potential with respect to grid No.1 and the other 
electrodes. 

10-59 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

'at front of this Section 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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RASTER-CUTOFF~RANGE CHARTS 
GRID-DRIVE SERVICE 

E+-= &.3 VOLTS 
ULTOR VOLTS = 12000 TO 1&000 
GRID-Ns4 VOLTS ADJUSTED 

FOR FOCUS. 

GRID-11Pl2 VO.LTS 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

9acS-10246 

92CS-10247 
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PICTURE TUBE 

14-------15"± 3/6.------+1 

( 

10-59 ELECTRON TUBE DIVISION CE-l0261B 
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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 ULTOR TER-
MINAL BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS. PIN 6. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-1 16 (SHOWN AT FRONT OF 
TH I S SECTION) AND WI TH TUBE SEATED I N GAUGE, THE REFERENCE 
LINE IS DETERM I NED BY THE I NTERSECTI ON OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 
NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG I DL Y MOUNT
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET 
CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE 
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 
AND HAVING A DIAMETER OF 2-3/4-". 
NOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH. '< j 

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 INCREASE THE IN
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HE I GHT BY NOT MORE THAN 114-", BUT AT ANY PO I NT AROUN D 
THE SEAL, THE BULGE WI LL NOT PROTRUDE MORE THAN I/B" BE-
YOND THE ENVELOPE SURFACE AT THE LOCATION SPECI FI ED FOR ,j 

DIMENSIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 
"OTE 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-l0261C 
.ADIO CORI'OI:ATlON Of AMeRICA, HAlRISON. NEW JERSEY 



c 

o 

Q ~:.>. ~ C',e. 
17CFP4 ~ 

DRIVE CHARACTERISTICS AVERAGE 

GRIO-DRIVE SERVICE 
Ei' = 6.3 VOL.TS 
UL.TOR VOL.TS= 16000 

CATHODE-DRIVE SERVICE 
Ei' = 6.3 VOL.TS 
UL.TOR-TO-GRID-NIII VOL.TS = 16000 
CATHOCE BIASED POSITIVE WITH 

RESPEC T TO GRID N" I TO GIVE 
FOCUSED RASTER CUTOFF. 

GRIO NILI BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14Hx 10~H RASTER SIZE = 14Hx 101~N 

I.C~I. CORDINATES OF SCREEN: X=<l.27Q 1=0.300 

900 

800 

til 

Ii: 700 
&.I 
ID 
~ 

~ 600 
b 
0 

t 
til 500 
til 
&.I 
Z 
I-
~4oo 
~ 
ID 

!i: 300 
C) 

:::i 
:I: 
!2 
:1:20 

100 

CATHODE DRIVE 
GRID DRWE 

'" 

:i 

CI 

10 20 ~ ~ ~ ~ ~ 
VIDEO SIGNAL. VOL.TS FROM RASTER CUTOFF 

80 

ELECTRON lUBE DIVISION 92CM-9241R1 
RADIO C01POlATION Of AMERICA, HARRISON, NEW JERS£Y 
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Y AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
E.p= t..3 VOLTS 
ULTOR-TO-GRID-Nal 

VOLTS=12000 TO 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Hal TO GIVE 
fOCUSED RASTER CUTOff. 

GRID-DRIVE SERVICE ""-/ 
E.p =·6.3 VOLTS 
ULTOR VOLTS = IZOOO TO 16000 
GRID Nal BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

- - CATHODE DRIVE 
GRID DRIVE 

2.5 

f,; 
2 .;;J 

! 
I: 

III ... 
IX ... 1.5 0. 
:! c 
~ N' 
.J 
~ 
IX 

~ (:j 
:;) 

0.5 

o 20· 40 60· 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVlSIO'" 
RADIO COtPO~"TlON Of AMUICA. HARRISON, NEW JERSEY 



~ 
17CYP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC) ••••••• 
Current ••••••••••••• 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 
Cathode to all other electrodes. 
External .conduct i ve coat i ng to u Itor. 

Faceplate, Spherical. ••••••••• 
Light transmission (Approx.) •.••• 

Phosphor (For Curves, see front of this section). 

Fl uorescence. • 
Phospho rescence 

Pe rs i stence • 
Focusing Method. 
Defl ect i on Method • • • • • 
Deflection Angles (Approx.): 

6.3 
0.6 

volts 
amp 

6 /1#f 
5 /1#f 

{ 1500 max. /1#f 
1000 min. /1#f 

• ... Filterglass 
• •••••• 77% 
• P4-Sulfide Type 

Aluminized 
• ••• Whit 
• ••• Whit 
.Medium-Short 
Electrostatic 

.Magnetic 

• •••• 90 
• •••• 850 

Diagonal •••• 
Hori zontal. • • 
Vert ical. ••• . ....... . . • ~ .••• 680 

lon-Trap Magnet Electron Gun ••• 
Tube Dimensions: 

Type Requiring No 

Overall 1 ength. 14" ± 3/8" 
Greatest width. 15-5/8" ± 1/8" 
Greatest height 12-3/4" ± 1/8" 
Diagonal. • • • 16-9/16" ± 1/8" 
Neck length. • . • • • • • • • . • • • • • 4-112" ± 3/H)" 
Rad i us of curvature of facep 1 ate (External surface). • 20-3/4" 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height 
Diagonal .••• 
Pro jected area. 

Weight (Approx.). 
Operating Position. 
Cap •••••••• 
Bulb •••••••• 
Base •••••••• 

Basing Designation 
Pin 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

4-60 

• • 14-3/4" 
• 11-11116" 

• •• 15-3/4" 
155 sq. in. 

10 lb 
•••••••••• Any 

.Recessed Small Cavity (JEDEC No.Jl-21) 
• • • • .J132-1/2 Cl/D 

••• Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, No.B6-203) 

for BOTIOM V lEW. • ••••.•• 12 

c 

ELEaRON TUBE DIVISION 

Cap - Ul tor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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17CYP4 

PICTURE TUBE 

GRID-DRIVE· SERVICE 
Unless otherwise specified. voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE •.••.•...•••• ·{t~~~~ ~f~: 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value ••• 
Negative value .•• 

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

1000 
500 
500 

max. 
max. 
max. 

max. 
max. 
max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

Negative-peak value. 
Negative-bias value. 
Positive-bias value. 
Positive-peak value .•.. 

200 
140 

o 
2 max. vol ts ',-J 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat i ve wi th respect to cathode: 

During equipment wanm-up period 
not exceeding 15 seconds ••••• 

Afterequ·i pment wanm-up peri od • . . 
Heater pos it i ve wi th respect to cathode; 

Equipment Design Ranges: 

410 
180 
180 

max. 
max. 
max. 

volts 
volts 
volts 

With any uLtor voLtage (EC5ki between 12000. and 16000 voLts 
and grid-No.2 voltage (Ecaki between 200 and 500 volts 
Grid-No.4 Voltage for focus •••• -50 to +350 volts 
Grid-No.1 Voltage (EC1k) for 

visual extinction 
of focused raster. • .See Raster-Cutoff-Range Chart 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value 
(Peak positive). 

Grid-No.4 Current. 
Grid-No.2 Current. 
Field Strength of Adjust-

able Centering Magnet' • 

Examples of Use of Design Ranges: 
With ultor voltage of 
and grid-NO.2 voLtage of 

Grid-No.4 Voltage for 
focus ••.••••• 

Grid-No.1 Voltage for 
visual extinction of 

for Grid-Drive Service 

Same value as determined for 
Ecik except video drive is a 

positive voltage 
-25 to +25 JJ.8. 
-15 to +15 JJ.8. 

o to 8 

16000 
300 

-50 to +350 

gausses 

volts 
volts 

volts 

focused raster. • • • • • • • • -28 to -72 volts 

4-60 ELECTRON TUllE DIVISION DATA 1 
RADIO COIPOlAJlON Of AMlIICA. HAIIISC»t, NEW JERSEY 
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17CYP4 

PICTURE TUBE 

Grid-No.1 Video Drive 
from Raster Cutoff 
(BI ack I eve I) : 
White-level value .• 

fr Maximum Circuit Val·ues: 
Grid-No.l-Circuit Resistance 

. .. 28 to 72 

CATHODE-DRIVE- SERVICE 

1.5 max. 

Unless other~ise specified. voLtage values 
are Positive with respect to irid NO.1 

Maximum and Minimum Ratings, Desiin-Center VaLues: 

ULTOR-TO-GRID-No.l VOLTAGE ••••••. ·{i~ggg. ~f~: 
GRID-No.4-TO-GRID-No.l (FOCUSING) VOLTAGE: 

Positive value ..•.•.. 
Negative value .••••.• 

GRID-No.2-TO-GRID-No.l VOLTAGE 
GRID-No.2-TO-CATHODE VOLTAGE. 
CATHODE-TO-GRID-No.l VOLTAGE: 

Pos it i ve-peak val ue. • . • 
Positive-bias value ....• 
Negat i ve-b i as val ue. • • • . 
Negat i ve-peak va I ue. • . . . 

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

During equipment wanm-up period 
not exceeding 15 seconds •..•.• 

After equipment wanm-up period •.•. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

1000 
500 
640 
500 

200 
140 

o 
2 

410 
180 
IBO 

max. 
max. 
max. 
max. 

max. 
max. 
max. 
max. 

max. 
max. 
max. 

volts 

megohms 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any uLtor-to-irid-No.1 voLtaie (EC5ilJ be
tween 12000. and 16000 voLts and irid-No.2-to
irid-No.1 voLtaie (Ecai1J between 225 and 640 voLts 

Grid-No.4-To-Grid-No.l 
Voltage for focus§ ....••• 0 to 400 volts 

Cathode-to-Grid-No.l Voltage 
(Ek91) for visual extinction 
of focused raster. • . . •• • See Raster-Cutoff-Ranie Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negat ive). 

Grid-No.4 Current .. 
Gri d-No. 2 Cu·rrent •• 
Field Strength of Adjust-

able Centering Magnet· • 

Same value as.determined for 
Ekg~ except video drive is a 

negative value 
~25 to +25 ~ 
-15 to +15 ~ 

o to B gausses 

4-60 ELECtRON TUBE DIVISION DATA 2 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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17CYP4 

PICTURE TUBE 

xample of Use of Design Ranges: 
With ultor-to-erid

NO.I voltae' of 
and erid-No.2-to-erid-

NO.1 vo Ltae. of 
prid-No.4-to-Grid-No.l Voltage 

for focus •••••••.•• 
athode-to-Grid-No.l Voltage 
for visual extinction 
of focused raster. • •• 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black 1 evel J: 
White-level ·value •.. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

16000 

goo 

o to 400 

2B to 60 

-2B to -60 

volts 

volts 

volts 

volts 

volts 

1.5 max • megohms .. 
~~!d g~l~~:o: ~. ~~~e~fT~ft! 7~h C~~~~!~~n t! n c:~~~~e~he v ideo s·j gnal vari es 

• This value is a workin!;J design minimum. The equivalent absoh'te sini.uc 
ultor (or ultor-to-grad-No.l) voltage is 11,000 volts, below which the" 
serviceability of the l1CYPq. will be impaired. The equipment designer 
has the responsrbillty of determining a minimum desi9" value such that 
under the wo.rst 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.~ voltage required for'~Ptimum,'focuS of any individual tube 
will have a value between -50 and +.350 volts independent of uttar 
current and will remain essent ial1y constant for val ues of ultor voltage 
or grfd-No.2 voltage within design ranges shown for these items.· 

§ The grid-NO.1/.-to-prid-No.l voltage requl req for opt imum focus of any 

!~d~~ t~~a1u~~~~tW~nld h:rlel ar::~ r~ ~:;:~;ia~ T~n~o~OsOtaVnOtl tfso~ n~:f~;~e~; 
ultor-to-grid-No.1 or prid-No.2-to-grid-No.1 voltage within design 
ranges snown for· these Items. 

* Distance from Refe.,.ence Line for $:uitab1e PM -centering magnet should 

~~~e;f~~:~d2f~~~;ed ~~~ru~t~~ ~=i ra~Y~~f n f! e~ ?~~l !h~a5y~~e~/~~ i ~~~ 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause asmucn as t/2-inch deflection 
of the spot from· the center of the tube face. 

• Cathode driVe is the operating condition In whicb the video .signal 
varies the cathode potential with respect to grid No.t and the other 
elect-rodes. 

OPERA 11 NO COlIS I DERA 11 OIlS 

\i., 

.j 

'. 
"'-~/ 

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 f rom be I rig st ruck acc I denta I I Y 
and to protect against possible damage resulting from tube 
implosion under ~ome abnormal .condition. This safety cover·,/ ...... 
can als.o provide X-ray ·protection when required. 

4-60 

For X-ray shieldine considerations. see she.t 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Sect;oft 

ELECTRON TUBE DIVISION 
IADIO COIPOIATION OF .wE.ICA. HAlllsott NlW JEISEY 

DATA 2 
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RASTER-CUTOF'F'-RANGE CHARTS 

E-F=b.3 VOLTS 
ULTOR VOLTS=12oo0 TO 16000 
GRID-N~4 VOLTS AD.JUSTED FOR FOCUS. 

GRID-N~2 VOLTS 

IVE SERVICE 
1::..,=&.3 VOLTS 
ULTOR-TO-GRID-N~I VOLTS=12000 TO 16000 
GRID-N~4-TO-GRID-N~1 VOLTS AD.JUSTED FOR FOCUS • 

...J 

~ 

~ 
I 

[;! 
CI 
I 

~ 
~ 
~ 
0 

100 200 300 400 
GRID-N~2-TO-GRID-N21 VOLTS 

92CS-10385 

ELECtRON TOIlE ClIVISION 92CS-10384 
RADIO CORPOtATION OF AMERICA. JiARRISON, NEW JflUY 
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17CYP4 

PICTURE TUBE 
.......,------------------,\l. ... 

SHORT SMALL-SHELL OUODECAL 
6-PIN BASE 

4-60 

.JEDEC GROUP 4, NIIB6-203 
(NOTE 3) 

ELECTRON TUBE DIVISION 
IADIO CORPORATION Of AMERICA, HAlIISON., NEW JERSEY 

SCREEN 
HEIGHT 
1I1~6' 
MIN. 

CE-l0383A 

\."'-/ 
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17CYP4 

PICTURE TUBE 

~------·14-±~8------~ 

1 ULTOR 
1 RECESSED SMALL 

~
AVITY CAP 

JEDEC N!!JI-21 
(NOTE I) 

REFERENCE 
LINE 

ELECTRON lUBE DIVISION CE-l0;383B 
IADIO COIlOlATION OF AMERICA. HARRISON, NEW JERSEY 
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PICTURE TUBE 
~--------------------------------~.~. 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXI SAND ULTOR TERMI
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30 0 • ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LiNEGAUGEJEDEC No.G-116 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CCI OF THE 
GAUGE WITH THE GLASS FUNNEL. 
NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG I DL Y 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 .: THE DRAWING SHOWSTHEMINIMUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LlNT"'
LESS CLOTH. 
NOTE 6: MEASURED 2-9/32" ± 1132" FROM THE PLANE TANGENT 
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 
MOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/4", BUT AT ANY POINT AROUND 
THE SEAL, THE BULGE WI LL 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. 

4-60 ELECTRON TUBE DIVISION CE-10383C 
RADIO COR1OlATION OF AMERICA. HARalSON,. NEW JERSEY 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
Ef" = 6.3 VOLTS 
ULTOR-TO-GRID-Ngl VOLTS= 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRIO N21 TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14"x IOV2" 

GRID-DRIVE SERVICE 
Eof' = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID N21 BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14"x 10 1-'2" 

CATHODE DRIVE 
GRID DRIVE 

900 

f!! a: 
:ll700 
::; 
« 
.J 
I-
0 

~ 
I soo 

If) 0, 
If) 

'" Z 
~ 400 

~ 
III 

1- 300 
:I: 
!:l 
.J 
~200 
:I: 

100 

o 20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 92CM-I0386 
JADfO COlPOlAnON 0' AM!lUCA. 1lA11ISON. NEW JEISIii'f 
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AVE RAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
E4'=&'3 VOLTS 
ULTOR-TO-GRID-N!!I 

VOL TS= 12000 TO 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N!!I TO GIVE 
FOCUSED RASTER CUTOF~ 

GRID-DRIVE SERVICE 
Ef'= 6.3 VOLTS 
ULTOR VOLTS=12000 TO 16000 
GRID N!!I BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

CATHODE DRIVE 
GRID DRIVE 

2.5 

2 ...,J 

PI 

VI 
Id 
It 1.5 III 

~ 
-< 
..J PI 
..J 
~ 

~ 
~ 

0'.5 

o 20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 92CM-10387 
IAOIO COIPORATtON Of AMelItA. ltA'IIiION, NEW JEISEf 
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PICTURE TUBE 
SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

1ft th heater having controlled warm-up time 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC). • . • . • . 2.68 ± 10% volts 
Current at 2.68 volts. . • • . 0.45 amp 
Wann-up time (Average). • • . • 11 sec 

Capac i tance between External Conduct i ve {1400 max. w-f 
Coat i ng and Ultor . • • • • . • . .• • 900 mi n. w-f 

Faceplate, Spherical. ........•••••• Filterglass 
Phosphor (For curves, see front of this section) •• P4-Sul fide Type 

Aluminized 
Deflection Angles (Approx.): 

Diagonal •••• 
Hori zontal. • . 
Vert i cal. • . . 

Electron Gun ••• 
Tube Dimensions: 

Overall length. 
Greatest width: 
Greatest height 
Di agonal. • • . 

Type Requiring No 

1100 

1050 

870 

lon-Trap Magnet 

Neck 1 ength • . • • • • . • . . • • • • • 
Radius of curvature of faceplate (External 

10-11/16" ± 3/16" 
15-5/8" ± 1/8" 
12-3/4" ± 1/8" 

16-9/16" ± 1/8" 
3-9/16" ± 1116" 

su rface). • . • • • • . . 
Screen Dimensions (Minimum): 

Greatest width. 
Greatest he i ght 
Diagonal •..• 
Projected area. 

· 20-3/4" 

· 14-3/4" 
11-11/16" 
· 15-3/4" 

155 sq. in. 
Operating Position. • •••.••..•••• Any 
Cap ••••.••• 
Base ...••..• 

Basing Designation 

Pi n 1- Heater 
Pin 2-Grid No.2 
Pin 3-Grid No.1 
Pin 4-Grid No.4 
Pin 6-Grid No.2 
Pi n 7 - Cathode 
Pi n 8 - Heater 

.Recessed Small Cavity (JEDEC No.Jl-21) 

. •... Small-Button Neoeightar 7-Pin, 
Arrangement 1 (JEDEC No.B7-208) 

for BOTTOM VIEW. • •••.••. 8J 

Cap - Ultor 
(Grid No.3, 
Gri d No.5, 
Co 11 ector) 

C - External 
Conductive 
Coat ing 

Maximum Ratings, Desirn-Center VaLues: 

ULTOR VOLTAGE •••••.•. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positi'\le value. 
Negat i ve val ue. 

GRID-No.2 VOLTAGE 

4~0 ELEQRON TUBE DIVISION 

16000 max. 

850 max. 
630 max. 
500 max. 

RADIO CORPORATION Of AMERICA. HARRISON, NEW JERSEY 

volt 

volt 
volt 
volt 

DATA 
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PICTURE TUBE 

GRID-No.1 VOLTAGE: 
Negative-peak value 
Negative-bias value 
Positive-bias. value 
Positive-peak value .•. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds. 
After equipment warm-up period. 

Heater positive with 
respect to cathode. • . 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance. 

360 max. 
140 max. 

o max. 
2 max. 

410 max. 
180 max. 

180 max. 

1.5 max. 

For X-ray shielding considerations. see sheet 
X-RAr PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

4-60 ELEClltON TUBE DIVISION 
IADIO COIIOIATION Of AMlIICA. HAIIISON.. NEW JERSEY 

volts 
volts 
volts 
volts 

volt 
volts 

volts 

megohm~ 

DATA 

\ ~.J 



, 17DKP4 
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. . . . . . .. 6.3 ...... ac or dc volts 
Current. . . . . . .. 0.6 ............ amp 
Warm-up time (Average) 11 ............ sec 

For definition of heater wal'7ll-UP time and method of determininl! 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
Receiving Tube Section. 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes .. 
Cathode to all other electrodes ... 
External conductive coating to ultor 

Faceplate, Spherical ..... 
Light transmission (Approx.) 

Phosphor (For Curves, see front of this Section) 

Fl uorescence . • 
Phosphorescence. 

Pe rs i stence. . 
Focusing Method .. 
Deflection Method ..... . 
Deflection Angles (Approx.): 

Diagonal. 
Horizontal .. 
Vert ical ... 

El ect ron Gun . . 
ube Dimensions: 
Overall 1 ength 
Greatest width 
Greatest he i ght. 
Diagonal ... . 

.Type Requiring 

Neck length ....... . 
~creen Dimensions (Minimum): 

Greatest width . 
Greatest height. 
Diagonal .... 
Projected area. 

Weight (Approx.) . 

6 !'IJ.f 
5 !'IJ.f 

{1500 max. !'IJ.f 
1000 min. !'IJ.f 
· .. Fi ltergl ass 
· . . . .. 76% 
P4--Sulfide Type 

Aluminized 
· .... White 
· .... White 
· . . . . Short 
· El ect rostat i c 

Magnetic 

· .... 1100 

· .... 1050 

· . . . . 870 

No lon-Trap Magnet 

10-11/16" 
· 15-5/B" 
· 12-3/4" 
16-9/16" 
3-9116" 

± 1/4" 
± 1/8" 
± 1/8" 
± 1/8" 
± 1/8" 

14-3/4" 
11-11116" 

15-3/4" 
155 sq. in. 

. .. 10 lbs 
Operating Position 
Cap .. 

· ..... Any 
Recessed Small Cavity (JEDEC No.Jl-21) 

Bulb. 
Socket 
Base . 

6-59 

. ........... J132-1/2 AI/B1 
... Ucinite Part No. 115446, or equivalent 

.Small-Button Neoeightar 7-Pin, Arrangement 1, 
(JEDEC No. B7-20B) 
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PICTURE TUBE 

Basing Designation for BOTTOM VIEW. • 8JR \to! 
Pin 1- Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4 - Grid No.3 
Pin 6 - Internal 

Connect ion
Do Not Use 

Pin 7-Cathode 

GRID-DRIVEA SERVICE 

Pi n 8 - Heater 
Cap - Ultor 

(Grid No.4, 
Collector) 

C - Externa I 
Conductive 
Coating 

UnLess otherwise specified, voLtage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Desifn-Center VaLues: 

ULTOR VOLTAGE . {16000 max. volts 
12000'l' mi n. volts 

GRID-No.3 VOLTAGE 650 max. volts 
GRID-No.2 VOLTAGE Wo max. volts 

00 min. volts 
GRID-No.1 VOLTAGE: 

Negative-peak value 200 max. volts 
Negative-bias value 140 max. volts 
Positive-bias value 0 max. volts 
Positive-peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ivewith 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 voLtafe (Ec~kJ between 12000 and 16000 voLts 

and frid-No.2 voLtafe IEc2kJ between 400 and 550 voLts 

Grid-No.3 Voltage for 
focus§. . . . . . . . . 0 to 400 vo Its 

Grid-No.1 Voltage (EC1 k) 
for visual extinction 

,~ 

<./ 

of focused raster . See Baste r-Cutoff-Range Chart \~~ 

Grid-No.1 V ideo Drive from 
Raste r Cutoff 
(Black level): 
White-level value 
(Peak positive) 

Grid-No.3 Current 
Grid-No.2 Current 

for Grid-Drive Service 

Same value as determined for 
ECik except video drive is a 

positive voltage 
-25 to +25 ~ 
-15 to +15 ~ 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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PICTURE TUBE 

Field Strength of Adjust
able Centering Magnet •. o to 12 

Examples of Use of Design Ranges: 
With uLtor voLtare of 16000 16000 

and rrid-No.2 voLtare of 400 500 
Grid-No.3 Voltage for 

focus . 0 to 400 0 to 400 
Grid-No.1 Voltage for 

visual extinction 
of focused raster . -34 to -63 -43 to -78 

Grid-No.1 Video Drive 
from Raster Cutoff 
{Black levell: 
White-level value. 34 to 63 43 to 78 

Maximum Circuit Values: 
Grid-No.1-Ci rcuit Resistance. 1.5 max. 

CATHODE-DRIVE- SERVICE 
Unless otherwise specified. voltage values 

are positive with respect "to grid NO.1 

Maximum and Minimum Ratings, Desirn-Center VaLues: 

ULTOR- TO-GRID-No.l VOLTAGE. {16000 max. 
1200~ min. 

GRID-No.3-TO-GRID-No.1 VOLTAGE. 650 max. 
GRID-No.2-TO-GRID-No.l VOLTAGE. 690 max. 

GRID-No.2-TO-CATHODE VOLTAGE. {550 max. 
300 min. 

CATHODE-TO-GRID-No.l VOLTAGE: 
Positive-peak value. 200 max. 
Positive-bias value. 140 max. 
Negative-bias value. 0 max. 
Negative-peak value. 2 max. 

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 pos it ive wi th respect to cathode. 180 max. 

Equipment Design Ranges: 

gausses 

voLts 
voLts 

volts 

volts 

volts 

megohms 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any uLtor-to-rrid-No.1 voLtare IEc"rlJ between 12000 
and 16000 voLts and rrid-Ho. 2-to-rrid-Ho. I voLtare IEc2 rl) 

between 400 and 690 voLts 

Grid-No.3-to-Grid-No.1 
Voltage for focus§. 0 to 400 volts 

6-59 ELECTRON TUII£ DIVISION TENTATIVE DATA 2 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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PICTURE TUBE 

Cathode-to-Grid-No.1 
Voltage (Ekgl) for 
visual extinction 
of focused raster. 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black level): 
White-level value 
(Peak negative) .. 

Grid-No.3 Current. ... . 
Grid-No.2 Current. ... . 
Field Strength of Adjust-

able Centering Magnet. 

See Raster-Cutoff-Ran!!e Chart 
for Cathode-Drive Service 

Same value as determined for 
Ekgl except video drive is a 

negative voltage 
-25 to +25 J13. 
-15 to +15 J13. 

o to 12 gausses 

Examples of Use of Design 
With uLtor-to-!!rid

NO.1 voLta!!e of 

Ranges: 

and !!rid-No.2-to-!!rid
NO.1 voLta!!e of 

Grid-No.3-to-Gri d-
No.1 Voltage 
for focus. . . . 

Cathode-to-Grid-No.1 
Voltage for visual 
extinction of 
focused raster . . 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black level): 
White-level value. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

16000 

400 

o to 400 

34 to 56 

-34 to -56 

16000 voLts 

500 voLts 

o to 400 volts 

41 to 69 volts 

-41 to -69 volts 

1.5 max . megohms 

.. Grid drive Is the operating condition In which the video signal varies 
the gr i d-No. 1 poten t J a1 WI th respect to ca thode. 

+ This value Isaworking design-center minimum. The equivalent absolute 
minimum ultor- or ultor-to-grld-No.l voltage is 11.000 volts. below 
which the servlceabilltyoflhe 17DKPq. will be impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating condi lions Involving 

~~~gi~-~~l ~fr;r~:~~:~" g~Noa.nf ;o~Uti:gmeenlts vna:v'e8rl 110e~st~~a~b1~~ ~~~. ~~~ i~~m 
§ The grid-No.3 voltage required for optimum focusofany individual tube 

may have a value anywhere between 0 and lI.OO volts and is a function of 

r~e c~:~~:s oJ i ;~;t fi t~rthYO~ht:guel"toUrl ty°a'"l t~ug,:~ntt 'th~n~a~~igf~~P~o~~~~~~iy 
116 Yolts for each 1000-volt change In ultor voltage; Inversely with 
grid-No.2 voltage at the rate of about 60 volts for each lOO-volt 
change In grid-No.2 voltage; and Inversely with ultor current at the 
rate of about 60 volts for each 100-mlcroampere change In ultor current. 
Because the 17DKPIl has a narrow depth of focus. I tis necessary to 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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PICTURE TUBE 

provide means such as a potentiometer or a !i.-tap switch for adjusting 
the focusing voltage. In general, commercially acceptable focus Is 
obtained If the focusing voltage Is within 75 valls of the value 
required for optimum focus and If the focusing voltage is maintained 

~ to within 75voltsof the optlmumvalueduring line-voltage f1uctuatlons. 
Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/U-, Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having as/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-lnch de
flection of the spot from the center of the tube face. 

• Cathode drive is the operatin~ condition In which the video signal 
varies the cathode potential with respect to grid No.1 and the other 
el ectrodes. 

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 17DKP4 to protect it from being struck 
accide"ntally 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. 

6-59 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

ELECTRON TUBE DIVISION TENTAT I VE DATA 3 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



6-59 

~ 
17DKP4 

PICTURE TUBE 

t------- 155/8" ± V8"-------t 
(NOTE bJ 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

SCREEN 
HEIGHT 
/llVlb 
MIN. 
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PICTURE TUBE 
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PICTURE TUBE 

NOTE I: THE PLANE THROUGH THE TUBE AX I SAND PIN 4 MAY ',--- ' 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER-
MINAL BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK I NSERTED THROUGH FLARED END OF 
REFERENCE-L I NE GAUGE J EDEC No. G-126 I SHOWN AT FRONT OF TH I S 
SECT I ON) AND WI TH TUBE SEATED I N GAUGE, THE REFERENCE LINE 
IS DETER~NED BY THE INTERSECTION OF THE PLANE CC' OF THE 

GAUGE WITH THE GLASS FUNNEL. 
NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG I DL Y MOUNTED; 
I T SHOULD HAVE FLEX I 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 1-3/4". 
NOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLYWITHSOFT 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 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 WI LL NOT PROTRUDE MORE THAN I/S" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN
SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: THE TUSE 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 MATER I AL SUCH AS ASPHALT-I MPREGNATED FELT, OR EQU I VALENT. 
NOTE 9: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16" 
FROM REFERENCE LIN E. 

6-59 ELECTRON TUBE DIVISION CE-9929R1C 
RADIO CORPORATION OF AMERICA, HARR/SON, NEW JERSEY 
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RASTER-CUTOFF-RANGE CHARTS 
GRID-DRIVE SERVICE 

Ef'=b.3 VOLTS 
ULTOR VOLTS=12000 TO IbOOO 

OJ' 
Z 
I 
a 
ir 
CI 

Ef'=6.3 VOLTS 

300 400 
GRID-N22 VOLTS 

CATHODE-DRIVE SERVICE 

ULTOR-TO-GRID-N"I VOLTS=12000 TO 16000 
GR~ID-NII3-Tn-GRID-N"1 VOLTS ADJUSTED 

rJl 

!:i g 
OJ' 
Z 
I 
a 
ir 
CI 
I 

~ o 
J: 

~ o 
400 

GRID-N22-TO-GRID-N"1 VOLTS 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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~ AVERAGE DRIVE CHARACTERISTICS 

IE." CAT SERVICE 

IUL"!"v,,· VOLTS = 16000 
ICAI_~~_ BIASED POSITIVE WITH 

RESPECT TO GRID NlIl TO GIVE 
FOCUSED RASTER CUTOFF. 

jRAS.T!~E~~~~IGHTNESS. 
~AStER SIZE = 14"x 10!tz" 

SERVICE 
E." = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID Nlli BIASED NEGATIVE WITJ:I 

~g~~g ~~s~1~e~J~. GIVE 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS •. 

1:I·c.:I. I <.~ OF SCREEN: X=0.2.70, '1=n. 

: == C~T~~~E~RIVE 

II 
o VIDEO SIGNAL~OVOLTS FROM RASTER CUTOFF 

ElECTRON TUBE DIVISION 92.CM-9940 
IADIO COIfOIAnOH Of AMHICA. HA •• tsON. N!W JERSEY 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
E~= 6.3 VOLTS 
ULTOR-TO-GRID-N"I 

GRID-DRIVE SERVICE 
E~ = 6.3 VOLTS 
ULTOR VOLTS = 12000 TO 16000 
GRID N"I BIASED NEGATIVE WITH VOLTS = 12000 TO 16000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N!!I TO GIVE 
fOCUSED RASTER CUTOff. 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

1800 

1600 

1400 

1200 
ttl 
ILl 
a: 
ILl 
Q. 

~ 1000 
< 
0 a: 
u 
~ 800 
a: 
0 
~ 
..J 
:;) 

600 

400 

200 

o 

CATHODE DRIVE 
GRID DRIVE 

II 
II 

10 20 30 40 50 60 
VIDEO SIGNAL VOLTS fROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 92CM-9932 
IADIO COIl'OIATION OF AMEIIet.. HA"liON. New JI!RSEY 
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( SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTAT I C FOCUS 
LOW GRID-No.2 VOLTAGE 

17DQP4 
Picture Tube 

ALUMINIZED SCREEN 
110° MAGNETIC DEFLECTION 

CATHODE-DR I VE 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.1 to all other electrodes. 6 ~~f 
CathOde to all other electrodes... 5 ~f 

External conduct ive coat i ng to ultor . { ggg ~f~: :~ 
Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Facep I ate. . . . . . . . . . . . . . . . . . . . . Fi lterg I ass 

Light transmission (Approx.) ............. 77% 
Phosphor (For curves, see front of this Sect ion) • P4-Sul fide Type, 

Aluminized 

Meehan i ca I : 
Operating Position .. Any 
We i ght (Approx.) . 10 I bs 
Overa II Length . . 12-1/8" ± 114" 
Neck Length ... " . . 5" ± 1/8" 
Projected Area of Screen. 155 sq. in. 
External Conductiv~ Coating: 

Type. . . . . . . . . . . Regular Band 
Contact area for grounding ...... Near Refecence Line 

For Additional Information on Coatings and Dimensions: 
See Picture-T.ube Dimensional-Outlines and Bulb J132-112 AlB 

! sheets at the front of this section 
Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ............. Special 6-Pin (JEDEC No.B6-214) 

Bas i ng Des i gnat i on for BOnOM V I EW . . . . . . . . . . ~ 7FA 

Pi n 2 - Cathode 
Pi n 3 - Heater 
Pin 4 - Heater 
Pin 5-Grid No.1 
Pi n 6 - Grid No.4 
Pin 7-Grid No.2 

H 

,G3>Gs,CL, 
ULTOR 

Cap - Ultor 
(Grid No.3, 
Grid No •. 5, 
Co II ector) 

C - External 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
3-62 Electron Tube Division Harrison, N. J. 



17DQP4 
Maximum Ratings, Desi!!n-lfaximum Values: 
ULTOR-TO-GRID-No.l VOLTAGE .... 
GRID-No.4-TO-GRID-No.1 (FOCUSING) 

VOLTAGE: 
Positive value ....... . 
Negative value ....... . 

GRID-No.2-TO-GRID-No.l VOLTAGE. 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive bias value .... 
Negat i ve peak va I ue . . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceed i ng 15 second s. . . 
After equipment warm-up period. 

Heater positive with 
respect to cathode. . . . . . 

Typical Operating Conditions: 
With ultor-to-!!rid-No.1 volta!!e of 
and !!rid-No.2-to-!!rid-No.1 volta!!e of 

Grid-No.4-to-Grid-No.l Voltage 
for focus . . . . . . . . . . . . . 

Cathode-to-Grid-No.1 Voltage for 
visual extinction of focused raster 

Maximum Circuit Values: 
G ri d-No.l--C i rcu i t Res i stance. . . . . 

17600 max. volts 

1100 max. volts 
550 max. volts 

70 max. volts 

150 max. volts 
2 max. volts 

450 max. volts 
200 max. volts 

200 max. volts 

'4500 volts 
50 volts 

-200 to +350 volts 

31 to 49 volts 

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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17DRP4 
Picture Tube 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 1100 MAGNETIC DEFLECTION 

INTERNAL MAGNETIC SHIELD 
With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes .. 
Grid No.1 to all other electrodes. 

External conductive coating to anode 
Heater Current at 2.68 volts .. 
Heater Warm-Up Time (Average) .. 

3.65 pf 
4.15 pf 

{1400 max. pf 
900 min. pf 
450 ± 45 ma 

11 seconds 
Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Phosphor (For curves, see front of this section). 

Faceplate, Spherical ..... . 
Light transmission (Approx.) ..... . 

Meehan ical: 
We ight (Approx.) .. 
Overall Length . . . 
Neck Length. . . . . 
Projected Area of Screen . . 
External Conductive Coating: 

. P4--Sul fide Type, 
Al umi n i zed 

.Filterglass 
77% 

. ..... 10 lbs 
10-13/16" ± 3/16" 
3-11/16" ± 1/16" 

155 sq. in. 

Type . . . . . . . . . . . Mod i f i ed-Band 
Contact area for grounding. . . .. .Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J132-112 AlB 
sheets at front of this section 

Cap .•........ Recessed Small Cavity (JEDEC No.Jl-21) 
Base ...... Sma I I-Button Neoeightar 7-Pin, Arrangement 1, 

Basing Designation for BOTTOM VIEW 

Pi n 1- Heater 
Pin 2-Grid No.2 
Pin 3-Grid No.1 
Pin 4-Grid No.4 
Pin 6-Grid No.2 
Pin 7 - Cathode 
Pin 8- Heater 

(JEDEC No.B7-208) 
• • . • •• BJK 

Cap - Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
4-63 Electron Tube Division Harrison, N. J. 



17DRP4 
Maximum and Minimum Ratings, Desien-Haximum Values: 

Unless otherwise specified, voltaee values 
are Positive with respect to cathode 

ANODE VOLTAGE. . . . . . . . 17600 max. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 
Negat ive val ue. 

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

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. 
After equipment warm-up period. 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage. 
DC component. 

950 max. 
700 max. 
550 max. 

400 max. 
155 max. 

o max. 
2 max. 

{2.9 max. 
2.4 min. 

450 max. 
200 max. 

200 max. 
100 max. 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified, voltaee values 
ar,e Positive with respect to cathode 

volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

Anode Voltage. 14000 volts 
Grid-No.4 Voltage. 100 to 500 volts 
Grid-No.2 Voltage. :300 volts 
Grid-No.1 Voltage for visual 

extinction of focused raster. -:35 to -72 volts 

Maximum Circuit Value: 
Grid-No.l-Ci rcuit 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 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

itth heater havin~ controZZed warm-up ttme 

DATA 
General: 
Heater, for Unipotential Cathode: 

Vol tage (AC or DC) •.••.•. 
Current ..•........• 
Warm-up time (Average) •••••• 

Direct Interelectrode C~pacitances: 
Grid No.1 to all other electrodes 
Cathode to all other electrodes. 
External conductive coating to ultor. 

acepl ate, Spheri cal ••••.••••• 
Light transmission (Approx.) ••••••• 

Phosphor (For Curves, see fro~t of this section) • 

Fl uorescence •• 
Phospho rescence 

Pers i stence • 
Focusing Method. 
Deflection Method ••••• 
Deflection Angles (Approx.): 

Diagonal ••.• 
Hori zonta1. •• 

6 • .3 
0.6 
11 

volts 
amp 
sec 

6 J1+'f 
5 J1+'f 

{1500 max. J1+'f 
1000 mi n. iJlLf 
••• Filterglass 
• • • • • • • ·78% 
• P4--Sulfide Type 

Aluminized 
•••• Wliite 
•••• White 
.Medium-Short 
Electrostatic 

.Magnetic 

Vert ical •••• 
Electron Gun ••. 
Tube Dimensions: 

. ....... . 
1100 

1050 

870 

lon-Trap Magnet 

Overall 1 ength. 
Greatest width. 
Greatest height 
Diagonal ••.• 

Type Requiring No 

Neck length • • • 
Radius of curvature of 

11-1/4" ± .3/16" 
15-5/8" ± 1/8" 
12-.3/4" ± 1/8" 

16-9116" ± 1/8" 
4-1/8" ± 1/8" 

faceplate (External surface). 20-.3/4" 
Screen Dimensions (Minimum): 

Greatest width. 
Greatest height 
Diagonal; ••• 
Projected area. 

Weight (Approx.) •• 
Operating Position. 
Cap •• 
Bulb ••• 
Socket •• 

4-60 

14-.3/4" 
11-11116" 

15-.3/4" 
155 sq. in. 

10 lbs 
• ................... Any 
.Recessed Small Cavity (JEDEC No.Jl-21) 
• • • • • J132-1I2 AlIBi 
• .Ucinite Part No.115446, or equivalent 

ELECTRON TU8£ DIVISION DATA 1 
RADIO COIPOiATION Of AMERICA, HARRISON, NEW JERSEY 
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17DSP4 

PICTURE TUBE 
r---------------------------------------------------, \~-/ 
Base •••••• Small-Button Neoeightar 7-Pin, Arrangement 1, 

Basing Designation 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pi n 4 -Grid No.4 
Pin 6 -Grid No.1 
Pi n 7 - Cathode 
Pi n 8 - Heater 

for BOTTOM VIEW. 

GRID-DRIVE· SERVICE 

(JEDEC No. B7-20B) 
•.•••••• BHR 

Cap -Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

UnLess otherwise specified, voLtage vaL
ues are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center VaLues: 

{l8000 max. ULTOR VOLTAGE. • . . . . . . • • . • •• 12000+ mi n. 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value .•• 
Negative value ..• 

RID-No.2 VOLTAGE •. 
RID-No.1 VOLTAGE: 
Negative-peak value 
Negative-bias value 
Positive-bias value 
Positive-peak value •• 

PEAK HEATER-GATHODE VOLTAGE: 
Heater negat ive with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds •.•..• 

After equipment warm-up period •••• 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

1000 max. 
500 max. 
500 maxw 

200 max. 
140 max. 

0 max. 
2 max. 

410 max. 
180 max. 
180 max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any uLtor voLtage IEc5kl between 12000· and 18000 voLts 
and grid-No.,. voLtate (Eca~) between 200 and 500 voLts 

Grid-No.4 Voltage for 
focus§. • • • • • • • • 0 to 400 vo Its 

Grid-No.l Voltage (Eclk) 
for visual extinction 
of focused raster • • • • • • ~e Rast.r-Cutoff-Rant. Chart 

for Grid-Driv. S.rvic. 
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black level): 
White-level value 
(Peak positive) ••••••• Same value as detennined for 

EClk except video drive is a 
positive voltage 

4-60 ELECTRON TUBE DIVISION DATA 1 
RADIO COIPOtATION Of AMERICA, HARRISON. NEW JERSEY 
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17DSP4 

PICTURE TUBE 

Grid-No.4 Current. 
Grid-No.2 Current. 
Field Strength of Adjust-

able Centering Magnet' • 

Examples of Use of Design Ranges: 

-25 to +25 
-15 to +15 

o to 8 gausses 

With ultor voltaee of 
and erid-No.2 voltaee of 

Grid-No.4 Voltage for 

16000 16000 volts 
300 400 volts 

focus. • • • • • •• o to 400 0 to 400 volts 
~rid-No.l Voltage for 

visual extinction of 
focused raster • • -38 to -72 -45 to -90 volts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value •• 38 to 72 45 to 90 volts 

~aximum Circuit Values: 
Grid-No.l-Circuit Resistance 1.5 max. megohms 

CATHODE-DRIVE- SERVICE 
Unless otherwise specified, voltage vaLues 
are positive with respect to erid NO.1 

Maximum and Minimum Ratings, Desien-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE. {1800D max. 
1200~ min. 

GRID-No.4-TO-GRID-No.l (FOCUSING) 
VOLTAGE: 
Positive value. •• •• 
Negat i ve va I ue .• • •• 

GRID-No.2-TO-GRID-No.l VOLTAGE 
GRID-No.2-TD-CATHODE VOLTAGE. 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value. 
Positive-bias value. 
Negative-bias value •• 
Negative-peak value •. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. 

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

4-60 ELECTRON TUBE DIVISION 

1000 
500 
640 
500 

200 
140 

o 
2 

410 
180 
180 

RADIO CORPOIIATION OF AMERICA. HARRISON. NEW JERSEY. 

max. 
max. 
max. 
max. 

max. 
max. 
max. 
max. 

max. 
max. 
max. 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

DATA 2 
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PICTURE TUBE 

Equipment Design Ranges: 
With any ultor-to-grid-No.l voltage IE c5ej) between 12000· 
and 18000 volts and grid-No.2-to-grid-No.l voltage IEc2ej) 

between 225 and 640 volts 
lirid-No. 4-,to-Gri d-No.1 

Voltage for focus§. • • • • • 0 to 400 volts 
rathode-to-Grid-No.1 Voltage 

(Ek91.) for visual extinction 
of focused raster • . • • •• See Raster-Cutoll-Range Chart 

lor Cathode-Drive Service 
athode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Bl ack 1 evel): 
White-level value 
(Peak neg at i ve) Same value as determined for 

Ekg1 except video drive is a 
negative value 

Grid-No.4 Current •••• 
~rid-No.2 Current •••• 
Field Strength of Adjust-

-25 to +25 p.a 
-15 to +15 p.a 

able Centering Magnet". o to 8 

~xamples of Use of Design Ranges: 
With ultor-to-grid-

NO.1 voLtage 01 16000 16000 
and grid-No.2-to-grid-

NO.1 voLtage 01 300 400 
~rid-No.4-to-Grid-No.1 

Voltage for focus. • 0 to 400 0 to 400 
Cathode-to-Grid-No.1 

Voltage for visual extinc-
tion of focused raster.. 35 to 63 43 to 78 

Cathode~to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White-level value ..•.• -35 to -63 -43 to -78 

Maximum Circuit Values: 

gausses 

volts 

volts 

volts 

volts 

volts 

Grid-No.1-Circuit Resistance •••••••• 1.5 max. megohms .. 
~~! d g~~~~:o~ ~ ~~~e~f1~ft !~{h C~~~~!~~n t~ n c:r~~~e=he v ideo, signal vari es 

.. This value is a working design-center minimum. Theequivalent absolute 

:~f~~~eu~~~:i C~:b iUl1i\~r-;,tfOt~~i ~7~~P~) wif~·t~~ei~:a jl;edO.OO TVh~l ~~'u i~~~~~ 
designer has the responsibil ity of determining a minimum design value 
'such that under the worst probable operating conditions involving 

~~~~~Y(~~l ~lr~ r~t~~:N3~N~.n~) eV~lif:geenti sv~~~~~i ~~s;h;h~~s~~~~~om~~;~~~ 
§ The grid-Ho.lj. (or grid-No.iI--to-grid-No.l) voltage required for optimum 

focus of any indiv~-dual tube will have a value between 0 and lI-OO volts 
independent of ultor current and will remain essentially constant for 
values of ultor (or ultor-to-grid-No .. l) voltage or grid-No.2 (or grid
No.2-to-grid-No.l) voltage within design ranges shown for these items. 

4-60 ELECTRON TUBE· DIVISION DATA 2 
lADlO COIPORATlON Of AMERICA. ItAlIISOlIt. New JEIS!!Y 
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PICTURE TUBE 

Distance from Refe'l"'ence Lin.e for suitable PM centering magnet should 
not exceed 2-1/a n • Excluding extraneous fields, the center of the 
undeflecterl focused spot will fall within a circle having a 5/16-inch 
radius concentric with the center of the tUDe face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2-inch deflec
t ion of the spot from the center of the tube face. 

• Cathode drive is the operatinQ condition in which the video signal 
varies the cathode potential with respect to grid No.1 and the other 
elect rodes. 

OPERATING CONSIDERATIONS 
Shatter-Proof Cover Over the Tube Face. Fo II owi ng con

ventional picture-tube practice, it is recommended that the 
cabinet be provided with a shatter-proof, glass cover over 

, the face of the J7DSP4 to protect it from being struck acci
dentally and to protect against possible damage resulting 
from tube implosion under some abnormaf condition. This 
safety cover can also provide x-ray protection when required. 

( 

4-60 

For X-ray shieLding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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PICTURE TUBE 

21"R. 

I \\l 

t-------If>~/e· .. ,,;-------1 
(NOTE 10) 

ELEClRON TUBE DIVISION 
RADIO COIPOIATION Of AMEIICA. HAlIISON,. NEW JEtSEY 

SCREEN 
HEIGHT 

II1Yl6 
MIN. 

CE-l0375A 

.,,--- / 
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PICTURE TUBE 

123/4 " 

:t 1/8-
(NOTE 6) 

ELECTRON lUBE DIVISION 
RADIO COIPOIATION Of AMElitA. HA.ltISON. HEW JElSEY 

CE-l03758 



@ 
17DSP4 

PICTURE TUBE 

NOTE I: THE PLANE THROUGH THE TUBE AX I SAND 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 
TH I S SECT I ON I AND WI TH TUBE SEATED I N 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 BERIGIDLY MOUNTED; 
I T SHOULD HAVE FLEX I BLE LEADS AND BE ALLOWED TO MOVE FREE
LY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF 
BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 
AXIS AND HAVING A DIAMETER OF 1-3/4". 
NOTE .: 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 AX I S. 
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 WI LL 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 SUPPDRTED 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 MATER I AL SUCH AS ASPHAL T-I MPREGNATED FELT, OR EQU I VALENT. 

4--60 ELECTRON TUBE DMsION CE-l0375C 
IADIO COIPOlATlON Of AMERICA. HAIIISOIt NEW JERSft' 
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RASTER-CUTOFf-RANGE CHARTS 
GRID-DRIVE SERVICE 

Ef"=6.3 VOLTS 
ULTOR VOLTS=12000 TO 18000 
GRID-N24 VOLTS ADJUSTED FOR FOCUS. 

01 
Z 
1 
o 

~ 

GRID-N2 2 VOLTS 

CATHODE-DRIVE SERVICE 
Ef"=6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS = 12000 TO 18000 
GRID-N!4-TO-GRID-N!1 VOLTS ADJUSTED 

01 
Z 
1 
9 
~ 
1 

~ 
.!. 
~ 

FOR FOCUS. 

GRID-N2 2-TO-GRID-N! I VOLTS 

ELECTRON TUBE DIVISION 
IADIO CORPOiATION OF AMERICA. HAlliSON. NEW JElSEY 

92CS-10376 

92CS-10377 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
Ef' = 6.3 IIOLTS 
ULTOR-TO-GRID-NItIIlOLTS= 16000 
CATHODE BIASED POSITIVE WITH 

RESPEC T TO GRID N 21 TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14"X 10~" 

GRID-DRIVE SERVICE 
Ef'= 6.3 IIOLTS 
ULTOR VOLTS = 16000 
GRID Nlli BIASEO NEGATIVE 'WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14"x 101~H 

CATHODE DRIVE 
GRID DRIVE 

900 

800 1/ 
F< 

U) ... 
0: 

1ll 7OO 
:::;; 
« 
.J 

t 600 
0 
La. 

1500 
U) . 

" U) 
OJ 
Z 
~400 s 

" III 
... 300 
:I: 

" .J 
:I: 

~ 

100 

o 20 40 60 80 
VIDEO SIGNAL IIOL TS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 92CM-10380 
RADIO CORPORATION Of AMERICA. HAIRISON. NfW JElSEY 
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AVERAGE DRIVE .CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
E.,:=b.3 VOLTS 
ULTOR-TO-GRID-N!I 

GRID-DRIVE SERVICE 
E~= 6.3 VOLTS 
UL TOR VOLTS =12000 TO 18000 
GRID N21 BIASED NEGATIVE WITH VOL TS= 12000 TO 18000 

CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N!I TO GIVE 
FOCUSED RASTER CUTOFF. 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

III 
W 
~ 
w 
Q. 

:::E « 
-l 
-l 

:::E 
~ 
0 
~ 
~ 

2.5 

2 

1.5 

0.5 

CATHODE DRIVE 
GRID DRIVE 

f.'. 

tE 
I o 

8 

o 20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TliBE DIVISION 92CM-I0382 
IADIO CORPORATION OF AMEllCA, HA.RRISON, NEW JEISEY 





17DWP4 
Picture Tube 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts. . . . 600 ± 10% ma 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes 6.5 I"l"f 
Cathode to all other electrodes. . 5 ~f 

External conductive coating to ultor. {1500 max. ~f 
. 750 min. ~f 

Electron Gun ........ Type Requi ring No lon-Trap Magnet 

Optical: 
Facep I ate ............... . 

Light transmission (Approx.) ..... . 
Phosphor (For Curves, see front of this section). 

Mechanical: 
Ope rat i ng Pos i t ion. 
Weight (Approx.) .. 
Overall Length ... 
Neck Length . . . . 
Projected Area of Screen. 
External Conductive Coating: 

· . Fi lterglass 
· ..•.. 74% 

P4--Sulfide Type. 
Al umi n i zed 

. ... Any 
18 lbs 

19-3/16" ± 3/8" 
7-112" ± 3/16" 

· . 149 sq. in. 

Type. . . . . . . . . . . . . . Regu I ar-Band 
Contact area for ground i ng ....... Near Reference Li ne 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines andBulb J133 BID sheets 
at the front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ............... Small-Shell Duodecal 6-Pin. 

Arrangement 1. (JEDEC Group 4. No.B6-63) 
Basing Designation for BOTTOM VIEW. . ....... 12L 

Pi n 1 - Heater 
Pin 2 -Grid No.1 
Pi n 6 -Gri d No.4 
Pi n 10 -Grid No.2 
Pin ll-Cathode 
Pin 12-Heater 

Cap -Ultor 
(Gri d No.3. 
Grid No.5. 
Collector) 

C - Externa I 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
1-63 Electron Tube Division Harrison. N. 1. 



17DWP4 

Maximum Ratings, Desifn-Haxi.mum 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 uttar voltare of 
and frid-No.2 voltare of 

Grid-No.4 Voltage for focus 
Grid-No.1 Voltage for visual 

extinction of focused raster. 

22000 max. 

800 max. 
700 max. 

180 max. 
o max. 
2 max. 

18000 

3 00 

o to 400 

-28 to -72 

For X-radiation shielding considerations. see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of th i s sect ion 

volts 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

volts 

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

/-----, 
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SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

17DXP4 

Picture Tube 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC) •....•. 
Current at 6.3 volts ....•. 
Warm-up time (Average) ..... . 

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

External conductive coating to ultor. 

Facepl ate, Spheri cal ..•....... 
Light transmission (Approx.) ..... 

Phosphor (For Curves, see front of this section). 

Fl uo rescence. • 
Phosphorescence 

Pe rs i stence • 
Focusing Method. 
Deflection Method 
Deflect ion Angl es (Approx.): 

Diagonal .... 
Hor i zonta 1. . . 

6.3 
0.45 

11 

volts 
amp 
sec 

6 !41-f 
5 !41-f 

{ 1500 max. !41-f 
1000 min. J1tLf 
... Filterglass 
. ••.••• 77% 
.p4-Sul fide Type 

Al umi n i zed 
· ... White 
· ... White 
· Med i urn Short 
El ectrostat i c 

· Magnet i c 

Vertical ...• 
El ect ron Gun. . • 
Tube Dimensions: 

Type Requiring No 

1100 

1050 

. 870 

lon-Trap Magnet 

Overall 1 ength. 
Greatest wi dth. 
Greatest he i ght 
Di agonal. ... 
Neck 1 ength . • • . • . . . . . 
Radius of curvature of faceplate 

(External surface) .... 
Screen Dimensions (Minimum): 

Greatest width. 
Greatest height 
Diagonal .... 
Projected area. 

Weight, (Approx.) .. 

10-11/16" ± 1/4" 
15-5/8" ± 1/8" 
12-3/4" ± 1/8" 

16-9/16" ± 1/8" 
3-9/16" ± 1/8" 

· 20-3/4" 

· 14-3/4" 
11-11/16" 

15-314" 
155 sq. in. 

10 lbs 
• •..•....• Any Operating Position. 

Cap .. .Recessed Small Cavity (JEDEC No.Jl-21) 
. .... • J132-1/2 AlB 

• Ucinite Part No.115446, or'equivalent 
Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No. B7-208) 

Bul b .• 
Socket. 
Base •. 

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

8-60 



17DXP4 
Basing Designation for BOTTOM VIEW. 
Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pi n 4 -Grid No.3 
Pin 6- Internal 

Connection
Do Not Use 

Pi n 7 - Cathode 

Pi n 8 - Heater 
Cap - Ul tor 

• • BJR 

(Grid No.4, 
Collector) 

C - External 
Conductive 
Coating 

GRID-DRIVE· SERVICE 
Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, 

ULTOR VOLTAGE .... 

GRID-No.3 (FOCUSING) VOLTAGE 
GRI D-No. 2 VOLTAGE ... 

Design-Center Values: 

GRID-No.1 VOLTAGE: 
Negative-peak value. 
Negative-bias value. 
Positive-bias value. 
Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat i ve wi th respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. 

After equipment warm-up period. 
Heater pos i t i ve wi th respect to cathode. 

Equipment Design Ranges: 

{16000 max. 
12000· min. 

650 max. 
{550 max. 

300 min. 

200 max. 
140 max. 

0 max. 
2 max. 

410 max. 
180 max. 
180 max. 

volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any ultor voltage IEc#k) between %2000 and %6000 volts 
and grid-No.2 voltage IE c2 k) between 400 and 550 volts 

Grid-No.3 Voltage for 
focus§ . . • . . . . . 0 to 400 vo lts 

Grid-No.1 Voltage (Eclk) 
for visual extinction 
of focused raster. . . .See,Raster-Cutoff-Range Chart 

Grid-No.1 Video Drive 
Raster Cutoff 
(Black level): 
White-level. value 
(Peak pos i t ive) . 

Grid-No.3 Current. 
Gri d-No. 2 Current. 

from 
for Grid-Drive Service 

Same value as determined for 
EClk except video drive is a 

positive voltage 
-25 to +25 p'a 
-15 to +15 p.a 

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

-, / 
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Field Strength of Adjust-
able Centering Magnet~ . o to 12 

Examples of Use of Design Ranges: 

With ultor voltafe of 16000 16000 

and frid-No.2 voltafe of 400 500 
Grid-No.3 Voltage for 

focus. ...... 0 to 400 0 to 400 
Grid-No.1 Voltage for 

vi sual extinction 
of focused raster. -34 to -63 -43 to -78 

Gri d-No.l V ideo Drive 
from Raster Cutoff 
(Black level): 
White-level value. 34 to 63 43 to 78 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 1. 5 max. 

CATHODE-DRIVE- SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No. I 

Maximum and Minimum Ratings, Desifn-Center Values: 

G N 1 0 T G { 16000 max. 
ULTOR-TD- RID- o. V L A E. 12000. min. 

GRID-No.3-TD-GRID-No.l (FOCUSING) 
VOLTAGE. 

GRID-No.2-TD-GRID-No.l VOLTAGE. 

GRID-No.2-TD-CATHODE VOLTAGE. 

CATHODE-TD-GRID-No.l VOLTAGE: 
Positive-peak value. 
Positive-bias value. 
Negative-bias value. 
Negative-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat i ve wi th respect to cathode: 

During equipment warm-up period 
not exceed i ng 15 seconds. 

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

Equipment Design Ranges: 

650 
690 

{ 550 
300 

max. 
max. 
max. 
min. 

200 max. 
140 max. 

o max. 
2 max. 

410 max. 
180 max. 
180 max. 

gausses 

volts 
volts 

volts 

volts 

volts 

megohms 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any ultor-to-frid-No.1 voltafe IEcijgjJ between 
12000 and 16000 volts and erid-No.2-to-erid
No.1 voltafe IE c2gj J between 400 and 690 volts 

Grid-No.3-to-Grid-No.l 
Voltage for focus§. • . • 0 to 400 volts 

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

DATA 2 
8-60 



17DXP4 
Cathode-to-Grid-No.1 

Voltage (Ek91 ) for 
visual extinction 
of focused raster. 

Cathode-to-Grid-No.1 
Video Drive from 
Raste r Cutoff 
(81 ack 1 eve 1 ) : 
White-level value 
(Peak negat ive) 

Grid-No.3 Current ... . 
Grid-No.2 Current ... . 
Field Strength of Adjust-

ab 1 e Centeri ng Magnet'. 

See Raster-Cutoff-RanfeChart 
for Cathode-prive Service 

Same value as determined for 
Ek g I except video drive is a 

negative voltage 
-25 to +25 f"a 
-15 to +15 ~ 

o to 12 gausses 

Examples of Use of Design 
Jiith uttor-to-frid

No.1 vottafe of 

Ranges: 

and frid-No.2 to-frid
No.1 vottafe of 

Grid-No.3 to-Grid-
No.1 Voltage 
for focus . . . . 

Cathode-to-Grid-No.1 
Voltage for visual 
extinction of 
focused raster .•. 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(81 ack level): 
White-level value 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance. 

16000 

400 

o to 400 

34 to 56 

-34 to -56 

16000 volts 

500 votts 

o to 400 volts 

41 to 69 volts 

-41 to -69 volts 

1. 5 ",ax . megohms 

.. Grid drive is the operating condition in which the video signal varies 
the gr i d-No. 1 pot ent i a 1 with respec t to cat hode . 

.. This value is a working design-center minimum. The equivalent absolute 
.in-i1lutl ultor- or ultor-to-grid-NO-l voltage is 11,000 volts, below 
which the serviceabil ity of the 17DXPlj. will be impaired. The equipment 
designer has the responsibil ity 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 ullor-to-grid-No.l voltage is never less than 11,000 volts. 

§ The grid-NO.3 voltage requiredforoptimum focus of any individual tube 
may have a value anywhere between 0 and lj.00 volts and is a function of 
the value of the ultor voltage, ultar current, and grid-No.2 voltage. 
It changes directly with the ultor voltage at the rate of approximately 

~~ I d~~~~ /~~ l;~Cghe laOtOOt;~l ;a;~a~~e a~~u~l !~r v~l~~agfeo;r ien:ce~siri6_~~;r 
change in grid-No.2 voltagej and inversely with ultor current at the 
rate of about 60 volts for each 100-microampere change in ultar current. 
Because the 17DXPlI- has a narrow depth of focus, It is necessary to 
provide means such as a potentiometer or a J.I.-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.th-eoptimumvalueduring 1 ine-voltage fluctuations . 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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17DXP4 

~ Distance from Reference Line for suitable PM center~ng magnet should 
not exceed 2-1/11.-. 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 no-ted 
that the earth's magnetic field can cause as much as I/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 17DXP4 to protect it from being struck 
accidentally and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 
safety covercanalso provide X-ray protection when required. 

• 

For X-ray shielding co-nsiderations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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

DATA 3 

8-60 



17DXP4 

1--------15!Vatl ± ';8/'-------;--1 
(NOTE bl 

3° 

SMALL-BUTTON NEOEIGHTAR 
XAXIS~ AR~A~~1~~~~ I, 

JEDEC N2B7-20e 
(NOTE 3) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. • 
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17DXP4 

12 3/4 " 

±l/e" 
(NOTE ol 

SPLICE LINE 
(SEE DETAIL) 

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

DATA 4 
8-60 



17DXP4 

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 AXISI 
OF ± 30°. ULTOR TERMINAL (S ON SAME SIDE AS PIN 4. 
NOTE 2: WITH TUBE NECK I NSERTED THROUGH FLARED END OF .'./ 
REFERENCE-LI NE GAUGE J EDEC No. G-126 . (SHOWN AT FRONT OF TH IS 
SECTIONI AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED\BY THE INTERSECTION OF THE PLANE CC' OF THE 
GAUGE WITH THE ~LASS FUNNEL. 
NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG I DL Y 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 DrAMETER OF 1-3/4". 

NOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 6: TO CLEANTHISAREA, WIPE ONLY WITH SOFT DRY LINT
LESS CLOTH. 
NOTE 6: MEASURED 2-9/32" ± 1132" FROM THE PLANE TANGENT 
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 
NOTE 7: BULGE AT SPL I CE-L I NE SEAL MAY I ffCREASE THE I N
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 114", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WI LL 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 S I DES 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 MATER I AL SUCH AS ASPHALT-I MPREGNATED FELT, OR EQU I VALENT. 
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 



17DXP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 

GRID-N22 VOLTS 

Cathode-Drive Service 
Ef'=6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS=12000 TO 16000 
GRID-N23-TO-GRID-N21 VOLTS ADJUSTED 

fOR fOCUS. 

~ 
g 
ii z 
I 
o 
ii: 

" I 

~ 
o o 
I 

~ o 

• 
GRID-N"2-TO-GRID-N"1 VOLTS 

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

92CS-9930 

92CS-9931 

DATA 5 
8-60 
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17GP4 

PICTURE TUBE 
RECTANGULAR METAL-SHELL TYPE 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. • . • . • .. 6.3 ••• ac or dc volts 
Current. • • • . • • . 0.6 ± 10% .••..•.•.. amp .. 

Faceplate, Spherical •...•..•••• Frosted Filterglass 
Phosphor (For Curves. see front of this Section). P4-Sulfide Type 
Deflection Angles (Approx.): 

Di agona 1 • 
Hori zonta 1 • • 
Vertical ••• 

• . . . .. 700 

· . • . • . 66 0 

• . • • . •• 500 

El ect ron Gun . • ••• lon-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Maximum overall length 
Greatest width at lip. 
Greatest height at 1 ip 
Diagonal at lip ••.• 
Neck length ••••••••••• 
Radius of curvature of faceplate 

Screen Dimensions (Minimum): 
Greatest width • 
Greatest he i ght. 
Diagonal •••• 

• .••• 19-5/16" 
• 15-15/16" ± lIS" 
· . 12-114" ± lIS" 
16-13/16" ± 3/16" 

• . • • • . 7-1/2" ± 3/16" 
(Externa 1 surface).. 30" 

14-3/8" 
10-11116" 

15-1/4" 
· .•••.. Any Ope rat i ng Pos i t ion 

Ultor Terminal .•• 
Base . • Small-She 11 

Basing Designation 

• • . . • • . • • • • • . Metal-Shell Lip 
Duodecal 6-Pin (JETEC Group 4, No. 86-63) .. 
for BOITOM V I EW ••.••••.• 12M" 

Pi n 1 - Heater 
Pin 2-Grid No.1 
Pin 6 -Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pin 12-Heater 

Maximum Ratings, Desien-Center Values: 

ULTOR VOLTAGE. . 
GRID-No.4 (FOCUSING) VOLTAGE 
GRID-No.2 VOLTAGE •.• 
GRIO-No 1 VOLTAGE: 

Negat ve-bias value. 
Posit ve-bias value. 
Posit ve-peak value. 

9-58 ELECTRON TUBE DIVISION 

Meta l-Shell Li p
Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

16000 max. volts 
5000 max. volts 

500 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

.... Indicates a change. 

DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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17GP4 

PICTURE TUBE 

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

During equipment warm-up period 
not exceeding 15 seconds ••.••• 

After equipment warm-up period •••• 
Heater positive with respect to cathode. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

410 max. 
180 max. 
180 max. 

1.5 max. 

For X-ray shieldine considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY-TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

volts 
volts 
volts 

megohms 

DATA 



RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes .. 
Grid No.1 to all other electrodes. 
External conductive coating to anode 

Heater Current at 6.3 volts. 

17HP4B 
Picture Tube 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

5 pf 
6 pf 

{1500 max. pf 
750 min. pf 

•. 600 ± 30 ma 
Electron Gun ......... . ... Ion-Trap Type Requiring 

External Single-Field Magnet 

Optical: 
Phosphor (For curves, see front of this section). 

Faceplate. Spherical ..... . 
Light transmission (Approx.) ..... . 

Mechanical: 
Weight (Approx.) .. 
Overall Length .. . 
Neck Length .... . 
Projected Area of Screen 
External Conductive Coating: 

.P4--Sulfide Type. 
Aluminized 

F i lterg 1 ass 
74% 

18 lbs 
19-3/16" ± 3/8" 
7-112" ± 3/16" 

149 sq. in. 

Type. . . . . . . . . . . .• . Regular-Band 
Contact area for grounding.. . ... Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Out lines and Bulb J133 BI D sheets 
at front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base .. Small-Shell Duodecal 6-Pin (JEDEC Group 4. No.B6-63) 

Basing Designation for BOTTOM VIEW ..... , 12L 

Pi n 1- Heater 
Pin 2 -Grid No.1 
Pin 6-Grid No.4 

Cap - Anode 

Pin 10-Grid No.2 
Pin 11- Cathode 
Pin 12 - Heater C 

(Grid No.3. 
Grid No.5. 
Screen. 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Desirn-Kaximum Values: 

Unless otherwise specified. voltage values 
are Positive with respect to cathode 

ANODE VOLTAGE. . . • . . . . . 17500 max. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. . 1100 max. 
Negative value .. ' . . . . . 550 max . 

• RADIO CORPORATION OF AMERICA it1iti Electron Tube Division Harrison. N. J. 

volts 

volts 
volts 

DATA 

4-63 



17HP4B 
GRID-No.2 VOLTAGE. 550 max. 
GRID-No.1 VOLTAGE: 

Negative peak va I ue. 220 max. 
Negative bias value. 155 max. 
Positive bias value. o max. 
Positive peak value. 2 max. 

HEATER VOLTAGE . {G.g 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, voltafe values 
are Positive with respect to cathode 

Anode Voltage. . . . . 14000 
Grid-No.4 Voltage. . . -56 to +310 
Grid-No.2 Voltage. . . 300 
Grid-No.1 Voltage for 

visual extinction of 
focused raster . . . 

Maximum Circuit Value: 

-28to-72 

volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

volts 

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

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATBODE-RAY TUBES 

at front of this Section 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

17LP4A 
Picture Tube 

ALUMINIZED SCREEN 
70° MAGNET I C DEFLECTI ON 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes •. 
Grid No.1 to all other electrodes. 

External conductive coating to anode 

Heater Current at 6.3 volts: 

5 pf 
6 pf 

{1500 max. pf 
750 min. pf 

. 600 ± 30 rna 
Electron Gun •...... ... Ion-Trap Type Requiring 

External Single-Field Magnet 
Optical: 
Phosphor (For Curves. see front of thi"S Section). P4-Sulfide Type. 

Aluminized 
Facep 1 ate, Cyl i ndri cal . . . • . • . . . . . . . . Fi lterg 1 ass 

Light transmission (Approx.) . . . . . . . . . . .. 66% 

Mechanical: 
Weight (Approx.) .• 
Overall Length ... 
Neck Length •.... 
Projected Area of Screen .. 
External Conductive Coating: 

. .... 19 lbs 
19-3/16" ± 3/8" 

7-112" ± 3/16" 
149 sq. in. 

Type . . . . . . . . . . . . . Regular-Band 
Contact area for grounding. . . .. . Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube DimensionaL-Outiines and BuLb J183 CI E sheets 
at front of th i s sect ion 

Cap •........• Recessed Small Cavity (JEDEC No.Jl-21) 
Base .. Small-Shell Duodecal 6-Pin (JEDEC Group 4. No.B6-63) 

Basing Designation for BOTTOM VIEW . . . . .. 12L 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

Cap - Anode 
(Grid No.3. 
Grid No.5. 
Screen. 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Desirn-Haximum VaLues: 

UnLess otherwise specified. voLtare vaLues 
ar~ Positive with ~~spect to cathode 

ANODE VOLTAGE.' . . . . . . . . 17500 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Pos i tive val ue . . .. .. 1100 max. volts 
Negat ive val ue . . • • . . . 550 max. volts 

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

DATA 
4-63 



17LP4A 
GRID-No.2 VOLTAGE. 550 max. 
GR I D-No.1 VOLTAGE: 

Negative peak value 220 max. 
Negative bias value 155 max. 
Positive bias value o max. 
Positive peak value 2 max. 

HEATER VOLTAGE. {6.9 max. 
5.7 min. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. 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 other~ise specified. voltafe values 
are positive with r.spect to cathode 

volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

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 

Electron Tube Division Harrison, N. l. • RADIO CORPORATION OF AMERICA 
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17QP4-A 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 
MAGNET I C FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential 

Voltage .•••...• 
Cathode: 

6.3 
Current. •••.•••. 

Capacitance between External 
tive Coating and Ultor .. 

0.6 ± 10% 
Conduc-

Faceplate, Cyl indrical •.•••.••.• 
Phosphor (For Curves, see front of this Sect ion). 

Deflection Angles (Approx.): 

. • ac or dc volts 

. . • • .• .amp 

{1500 max. p.fLf 
750 min. p.fLf 
.•• Filterglass 
P4-Su I fide Type 

AI umin ized 

Diagonal . 
Horizontal •. 
Vert ical ••. 

· . • . . • . 700 

· . . • . • . . . . 650 

• . . . . . . 500 

Electron,Gun •• • .. Ion-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Overa II 1 ength 
Greatest width • 
Greatest height. 
Diagonal •••• 
Neck length. .. • .•.•• 
Radius of curvature of faceplate 

(External horizontal surface). 
Screen Dimensions (Minimum): 

19-3/16" ± 3/8" 
15-25/64" ± 1/8" 
12:"9/32" ± 1/8" 

16-5/8" ± 1/8" 
7-1/2" ± 3/16" 

27" 

Greatest width. 14-1/4" 
Greatest height. 10-3/4" 
Diagonal • • • • 15-5/16" 
Projected area. 140 sq. in. 

Operating Position •••.•••...••••.••. Any 
Cap .••••.••.. Recessed Small Cavity (JETEC No.Jl-21) 
Base •• Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) -

Basing Designation for BOTTOM VIEW •••.•••.... 12N 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. • 
GRID-No.2 VOLTAGE ••• 
GRID-No 1 VOLTAGE: 

Negat ve-bias value. 
Posit ve-bias value. 
Posit ve-peak value. 

9-58 ELECTRON TUBE DIVISION 

Cap - Ultor 
(Grid No.3, 
Collector) 

C - Externa 1 
Conduct ive 
Coating 

18000 max. 
500 max. 

125 max. 
o max. 
2 max. 

volts 
volts 

volts 
volts 
volls 

4-1 nd icates a change. 

DATA 
RADIO CORPORA.TlON OF AMERICA, HARRISON, NEW JERSEV 
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PICTURE TUBE 

PEAK HEATER-GATHODE VOLTAGE: 
H.eater negat ive with respect to cathode: 

During equipment warm-up period 
not exceed i ng 15 seconds • • • • •• 

After equipment warm-up period •••• 
Heater positive with respect to cathode. 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance. 

410 max. 
150 max. 
150 max, 

1.5 max. 

For X-ray shieldinf considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY·TUBES 

at front of this Section 

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

volts 
volts 
volts 

megohms 

DATA 
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PICTURE TUBE 
RECTANGULAR METAL-SHELL TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for ·lInipotential Cathode: 

Vo 1 tage. • • . . . •. 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.): 

Di agonal . 
Horizontal •• 
Vertical .•• 

El ec\ron Gun • • 

Tube Dimensions: 
Maximum overall length 
Greatest width at 1 ip. 
Greatest height at 1 ip 
Diagonal at 1 ip .••• 

• . . . .. 700 

• . • • •• 66 0 

· . • . .• 500 

••. lon-Trap Type Requ i ri ng 
External Single-Field Magnet 

· ••.. 19-5/16" 
· 15-15/16" ± 1/8" 

Neck length ••••••.•••. 
Radius of curvature of faceplate 

· . 12-1/4" ± 1/8" 
16-13/16" ± 3/16" 

. . • . . . 7-1/2" ± 3/16" 
(External surface) •• 30" 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height •• 
Diagonal .•••. 

Operating Position. 
Ultor Terminal ••• 
Base •• Small-Shell 

Basing Designation 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pin 12-Heater 

14-3/8" 
10-11/16" 

15-1/4" 
• ••••.• Any 

• • • • • • . • • . . . • Metal-Shell Lip 
Duodecal 6-Pin (.JETEC Group 4, No.B6-63) • 
for BOTTOM V I EW ••.••• ••• 12M'" 

Metal-Shell Lip
Ultor 
(Gri d No.3, 
Grid No.5, 
Collector) 

Maximum Ratings, Desifn-Center VaLues: 

ULTOR VOLTAGE •••• 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value •• 
Negative value .. 

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

Negat ve-bias value. 
Posit ve-bias value. 
Posit ve-peak value. 

16000 max. 

1000 max. 
500 max. 
500 max. 

125 max. 
o max. 
2 max • 

volts 

volts 
volts 
volts 

volts 
volts 
volts 

.-1 nd icates a Change. 

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

PEAK HEATER-<:ATHODE VOLTAGE: 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds •.•••• 

After equipment warm-up period •••• 
Heater positive with respect to cathode. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

410 max. 
180 max. 
180 max. 

1.5 max. 

For X-ray shieldinr considerations. see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATlON"OF AMERICA, HARRISON, NEW JERsey' 

volts 
volts 
volts 

megohms 

DATA 
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19ABP4 
Picture Tube 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS III~o MAGNETIC DEFLECTION 

INTERNAL MAGNETIC SHIELD 
With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 
Grid No.1 to all other electrodes 
External conductive coating to anode. 

Heater Current at 2.68 volts ..... . 
Heater Wann-Up Time (Average) . . . . . 
Electron Gun ........ Type Requi ring 

Optical: 
Phosphor (For Curves, see front of thIs Sectlon) ~ 

Facep 1 ate . . . . . . . . . . . . . . . • . 
Light transmission (Approx.) ......• 

Meehan i ca I: 
Weight (Approx.) .... . 
Overall Length ..... . 
Neck Length . . . . . . . 
Projected Area of Screen. • 
External Conductive Coating: 

3.4 pf 
3.4 pf 

{1400 max. pf 
850 mi n. pf 
450 ± 45 rna 
11 seconds 

No lon-Trap Magnet 

P4-Sul fide Type, 
Al umin ized 

Filterglass 
• • 77% 

• . . .• 14 lbs 
10-15/16" ± 3/16" 
3-11/16" ± 1/16" 

172 sq. in. 

Type. . . . . . • . . . . . . . . Regu 1 ar-Band 
Contact area for grounding ......• Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J149 A sheets 
at front of this section 

Cap .•.•...... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ...... Small-Button Neoeightar 7-Pin, Arrangement 1, 

Basing Designation for BOTTOM VIEW. 

Pi n 1- Heater 
Pin 2-Grid No.2 
Pin 3-Grid No.1 
Pin 4-Grid No.4 
Pin 6-Grid No.2 
Pin 7-Cathode 
Pi n 8 - Heater 

H H 

(JEDEC No.B7-208) 
........ 8JK 

Cap - Anode 
(Gri d No.3, 
Grid No.5, 
Screen, 
Coll ector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA • Eleclron Tube Division Harrison, N. J. 
DATA 
4-63 



19ABP4 

Maximum and Minimum Ratings, Desirn-Naximum Values: 

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

ANODE VOLTAGE . ....... 20000 max. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 950 max. 
Negative value. 700 max. 

GRID-No.2 VOLTAGE. 550 max. 
GRID-No.1 VOLTAGE: 

Negative peak value 400 max. 
Negative bias value 155 max. 
Positive bias value o max. 
Positive peak value 2 max. 

HEATER VOLTAGE. f.9 max. 
2.4 mi.n. 

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, voltare values 
are positive with respect to cathode 

Anode Voltage . . . . . . . . . 16000 
Grid-No.4 Voltage. . . . . . . 100 to 500 
Grid-No.2 Voltage. . . . . . . 300 
Grid-No.1 Voltage for visual 

ext i nct i on of focused raster. -35 to-72 

Maximum Circuit Value: 

volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

voas 
volts 
volts 

volts 

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

For X-rad i at i on sh i e I ding cons i derat ions,. see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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

"-----

" 

'--_./ 



BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

19AFP4 

Picture Tube 
ALUMINIZED SCREEN 

I ,,~o 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 
Oirect Interelectrode Capacitances: 

Grid No.1 to all other electrodes. 6 ~f 
Cathode to all other electrodes. . 5 ~~f 

External conductive coating to ultor {1500 max. ~f 
1000 min. ~f 

Electron Gun ........ Type Requiring No lon-Trap Magnet 

Opt ical: 
Faceplate and Protective Panel .......... Filterglass 

Light transmission (Approx.) ............. 44% 
Phosphor (For Curves. see front of this Section) .P4-Sulfide Type, 

Aluminized 

Meehan i ca I : 
Ope rat i ng Pos i t ion 
Weight (Approx.) . 
Overall Length .. 
Neck Length. . . . 
Projected Area of Screen .. 
External Conductive Coating: 

.... Any 
18-1/2 lbs 

11-518" ± 5/16" 
4-1/8" ± 1/8" 

172 sq. in. 

Type. . . . . . . . . . . . . Regular Band 
Contact area for grounding. . . .. .Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb b49 C sheets 
at the front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base .............. Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW ........... 8HR 

Pi n 1 - Heater 
Pin 2 -Grid No.1 
Pin 3-Grid No.2 
Pi n 4 -Gri d No.4 
Pin 6 -Grid No.1 
Pi n 7 - Cathode 
Pi n 8 - Heater 

Cap - Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
5-62 Electron Tube Division Harrison, N. J. 



19AFP4 

Maximum Ratings, Desitn-Kaximum Values: 
ULTOR VOLTAGE ........ . 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 
Negative value .. 

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

Negative peak value. 
Negative bias value. 
Positive bias value. 
Positive peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds .. 
After equipment warm-up period 

Heater positive with 
respect to cathode . . . . 

Typical Operating Conditions: 
With ultor voltate of 
and trid-No.2 voltate of 

Grid-No.4 Voltage for focus. 
Grid-No.1 Voltage for visual 

of focused raster ..... 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

extinction 

20000 max. 

1100 max. 
550 max. 
550 max. 

220 max. 
155 max. 

o max. 
2 max. 

450 max. 
200 max. 

200 max. 

16000 

300 

o to 400 

-35 to -72 

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 th i s sect i on 

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



19AHP4 

Picture Tube 
SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
11110 MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 
Grid No.1 to all other electrodes 
External conductive coating to anode. 

Heater Current at 5.3 volts ..... . 
Heater Wanm-Up Time (Average) .... . 
Electron Gun ..•..... Type Requiring 

Optical: 
Phosphor (For Curves, see front of this Section)~ 

Facep 1 ate . . . . . . . . . . . . . . . . . 
Light transmission (Approx.) .•..... 

Meehan i ca 1 : 
We i ght (Approx.). . . . . 
Overall Length ..... . 
Neck Length . • . . . . . 
Projected Area of Screen. . 
External Conductive Coating: 

5 pf 
6 pf 

{1500 max. pf 
1000 min. pf 
450 ± 25 ma 
11 seconds 

No lon-Trap Magnet 

P4-Sulfi de Type, 
Aluminized 

Fi lterg 1 ass 
. ... 78% 

13--1/2 1 bs 
11-3/8" ± 1/4" 
4-1/8" ± 1/8" 

172 sq. in. 

Type. . . . . . . . . . . . . . Regu 1 ar-Band 
Contact area for grounding ••..... Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Jz49 A sheets 
at front of this section 

Cap ........•. Recessed Small Cavity (JEDEC No.Jl-21) 
Base •...•. Small-Button Neoeightar 7-Pin, Arrangement 1, 

Basing Designation for BOTTOM VIEW. 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 5-Grid No.1 
Pin 7 - Cathode 
Pin 8- Heater 

(JEDEC No.B7-208) 
• ....... 8HR 

Cap - Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Coll ector) 

C - External 
Conductive 
Coat ing 

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

DATA 
4-63 



19AHP4 
Maximum and Minimum Ratings, Design-Haximum Values: 

U"less other",ise specified. voltage values 
are positive with respect to grid NO.1 

ANODE VOLTAGE . . . . . . . . {i~g~~ ~~~: 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value •.• 
Negative value ... 

GRID-No.2 VOLTAGE .. 
CATHODE VOLTAGE: 

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. . . . 

PEAK HEATER-(ATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage .•. 
DC component. . . . . . • • . . 

1100 max. 
550 max. 
650 max. 

2 max. 
o max. 

154 max. 
220 max. 

{6.9 max. 
5.7 min. 

450 max. 
200 max. 

200 max. 
100 max. 

Typical Operating Conditions for Cathode-Drive Service: 
Unless otherwise specified. voltage values 
are positive with r.spect 

Anode Voltage . • . . . . . • . 
Grid-No.4 Vol tage ...... . 
Grid-No.2 Voltage ..•.... 
Cathode Voltage for visual 

extinction of focused raster. 

Maximum Circuit Value: 

to grid NO.1 

14000 
o to 400 

500 

40 to 63 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

volts 

Grid-No.l-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 • RADIO CORPORATION OF AMERICA 
Harrison. N. J. 

(~ 

\ 
'--- . 
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SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GRID-No.2 VOLTAGE 

19AJP4 

Picture Tube 
ALUMINIZED SCREEN 

I I~o MAGNETIC DEFLECTION 
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 ~f 
Cathode to all other electrodes. . 5 ~f 

External conductive coating toultor. {1900 max. ~f . 1400 mi n. ~f 

Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Facep 1 ate . . . . . . . . . . . . . . . . 

Light transmission (Approx.) ..... . 
Phosphor (For curves, see front of this Section) . 

Mechanical: 
Ope rat i ng Pas it ion. 
We i ght (Approx.) .. 
Overall Length .. . 
Neck Length ...... . 
Projected Area of Screen .. 
External Conductive Coating: 

· . Filterglass 
· ..... 78% 

P4--Sulfide Type, 
Al umi n i zed 

. ... Any 
14 1 bs 

11-3/8" ± 1/4" 
4-1/8" ± 1/8" 

· . 172 sq. in. 

Type. . . . . . . . . . . . . . Regu 1 ar Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J149 A sheets 
at' the front of this section 

Cap . . . . . . . . . . Recessed Small 
Base ............. Spec i al 

Basing Designation for BOTTOM VIEW. 

Pi n 2 - Cathode 
Pi n 3 - Heater 
Pi n 4 - Heater 
Pin 5-Grid No.1 
Pin 6-Grid No.4 
Pin 7 -Grid No.2 

H 

Cavity (JEDEC No.Jl-21) 
6-Pin (JEDEC No.B6-214) 

. ........ 7FA 

Cap -Ultor 
(Grid No.3, 
Grid No.5. 
Coli ector) 

~3.G~.CL. 

C - External 
Conductive 
Coating 

ULTOR 

• RADIO CORPORATION OF AMERICA 
_ Electron Tube Division Harrison. N. J. 

DATA 
5-62 



19AJP4 
Maximum and Minimum Ratings, Desifn-Haximum Values: 

ULTOR-TO-GRID-No.l VOLTAGE ....... ·{i~~~~ ~f~: 
GRID-No.4-TO-GRID-No.l (FOCUSING) VOLTAGE: 

Pas i t i ve value. . . . . . . . 
Negative value ....... . 

GRID-No.2-TO-GRID-No.l VOLTAGE. 

1100 max. 
500 max . 

. { 70 max. 

. 40 min. 
100 max. 

volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

CATHOOE-TO-GRID-No.l VOLTAGE. 
HEATER VOLTAGE. . . . . . . . :{ 7 max. 

5.8 min. volts .. ./ 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 
During equipment wanm-up period 

not exceeding 15 seconds ... 
After equipment wanm-up period. 

Heater positive with 
respect to cathode. . . . . . 

Typical Operating Conditions: 
With ultor-to-frid-No.1 voltafe of 
and frid-No. 2-to-frid-No.1 voltafe of 

Grid-No.4-to-Grid-No.l Voltage for focus 
Cathode-to-Grid-No.l Voltage for 

visual extinction of focused raster .. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

410 max. volts 
180 max. volts 

180 max. volts 

'4500 voLts 
50 volts 

a to 500 volts 

31 to 49 volts 

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 • RADIO CORPORATION OF AMERICA 
Harrison. N. 1 

'-.../ 
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SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

19ANP4 
Picture Tube 

ALUMINIZED SCREEN 
11110 MAGNET I C DEFLECTI ON 

With Heater Having Controlled Warm-Up Time 

The 19ANP4 is the same as the 19YP4 except for the followi"!! item: 

Electrical: 
Heater Current at 6.3 volts. . . . . . . .. 450 ± 5% 

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

rna 

DATA 
5-62 





MAGNET I C FOCUS 

General: 

~ 
J9AP4-B 

PICTURE TUBE 
ROUND METAL-SHELL TYPE 

MAGNETIC DEFLECTION 

DATA 

Heater, for Unipotential Cathode: 
f" Voltage.. . . . . .. 6.3 ... ac or dc volts 

Current. . . . . . .. 0.6 ± 10% ......... amp _ 
Faceplat.e, Spherical. . . . .Frosted Fi lterglass 
Phosphor (For Curves, see front of this Section) . P4-Sulfide Type 
Defl ect i on Ang I e (Approx.) . . . . . . . . . • . . 660 

Electron Gun. . • . . .. lon-Trap Type Requiring 
External Single-Field Magnet 

Overall Length. . . . . . 21-1/2" ± 1/2" 
Greatest Diameter of Bulb. . . . 18-5/8" ± 1/8" 
Minimum Useful Screen Diameter 17-1/4" 
Ope rat ing Posit ion. . . . . . . .....• Any 
Ultor Terminal ........•......• Metal-Shell Lip 
Base .. Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) -

Basing Designation for BOTTOM VIEW ..•........ 12D-

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pi n 12 - Heater 

Maximum Ratings, Desif!n-Center Values: 

ULTOR VOLTAGE. . 
GRID-No.2 VOLTAGE ... 
GR I D-No.1 VOLTAGE: 

Negative-bias value. 
Positive-bias value. 
Positive·-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds .... . 

After equipment warm-up period .. . 
Heater pos i t ive wi th respect to.cathode. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance ..•.•. 

Metal-Shell Lip
Ultor 
(Grid No.3, 
Collector) 

16000 max. volts 
410 max. volts 

125 max. volts 
o max. volts 
2 max. volts 

4io max. volts 
150 max. volts 
150 max. volts 

1. 5 max. megohms 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

... I nCl i cates a change. 

9-58 ELECTRON TUBE DIVISION DATA 
RADIO CORPORATION OF AMERlo., HARRISON, NEW JERSEY 
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BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

19AUP4 
Picture Tube 

ALUMI N I ZED SCREEN 
II~o MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 
Grid No.1 to all other electrodes 
External conductive coating to anode. 

Heater Current at 6.3 volts ..... . 
Heater Wanm-Up Time (Average) . . . . . 
Electron Gun ........ Type Requiring 

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

Faceplate and Protective Panel. 
Light transmission (Approx.). 

Surface of Protective Panel .. 

Meehan i ca I: 
Weight (Approx.). 
Overall Length .. 
Neck Length • . . 
Projected Area of Screen •. 
External -Conductive Coating: 

5 pf 
6 pf 

{1500 max. pf 
1000 mi n. pf 
600 ± 30 rna 

11 seconds 
No lon-Trap Magnet 

P4--Sulfide Type. 
Aluminized 

... Filterglass 

. ...•.. 44% 
. Treated to reduce 
specular reflection 

18-1/2 1 bs 
11-5/S" ± 5/16" 

4-1/B" ± lIS" 
174 sq. in. 

Type. . . . . . • . . . . . . . Regul ar-Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Jl49 C sheets 
at front of this section 

Cap .......... Recessed Small Cav ity (JEDEC No.Jl-21) 
Base ...... Small-Button Neoeightar 7-Pin. Arrangement 1. 

Basing Designation for BOTTOM VIEW. 

Pin 1- Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pi n 7 - Cathode 
Pi n S - Heater 

(JEDEC No. B7-20S) 
. ....... SHR 

Cap - Anode 
(Gri d No.3. 
Grid No.5. 
Screen. 
Collector) 

C - External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA • Electron Tube Division Harrison. N. J. 
DATA 

4-63 



19AUP4 
Max imum and Mi nimum Rat i ng&, Desien-Naximum Values: 

Unless othen.Jise specified, voltaee values 
are positive with ·respect to cathode 

ANODE VOLTAGE • . . . . . . . 20000 max. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value .•. 
Negat ive val ue .•. 

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

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ••. 
After equipment warm-up period. 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage ... 
OC component. . • . • . . . • • 

1100 max. 
550 max. 
550 max. 

220 max. 
155 max. 

o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
200 max. 

200 max. 
100 max. 

Typical Operating Conditions for Grid-Drive Service: 
Unless othen.Jise specified, voltaee values 
are positive with respect to cathode 

Anode Voltage. . . . . • . . . 16000 
Grid-No.4 Voltage. . • . • . • 0 to 400 
Grid-No.2 Voltage. . . . . . . 300 
Grid-No.1 Voltage for visual 

extinction of focused raster. -35 to-72 

Maximum Circuit Value: 

volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

volts 

Grid-No.l-Ci rcuit Resi·stance •• 1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATBODE-RAY TUBES 

at front of this Section 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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19AVP4 
Picture Tube 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts •. 
Heater Warm-Up Time (Average). 
Focusing Method ••..... 
Defl ect i on Method. . . . . • 
Deflection Angles (Approx.): 

600 ± 30 ma 

Diagonal ........•. 
Hori zontal ..•••... 
Vertical ..........•. 

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

11 seconds 
.Electrostatic 

Magnetic 

6 f.4J.f 
5 f.4J.f 

External conductive coating to ultor. {1500 max. f.4J.f 
1000 min. f.4J.f 

Electron Gun ..••..•. Type Requiring No lon-Trap Magnet 

Optical: 
Facep 1 ate. • . . . . . . . • . . . . . . . 

Light transmission at center (Approx.) • 
Phosphor (For curves, see front of this section) 

Fl uorescence . . 
Phosphorescence. 

Persistence. 

Meehan ical : 
Tube Dimensions: 

avera 11 1 ength 
Greatest width. 
Greatest he i ght. 
Diagonal .. 
Neck length. . .. 
Curvature of faceplate (External Radii): 

Center . • . . • . . 
Edge •....... 

Screen Dimensions (Minimum): 
Greatest width • 
Greatest he i ght. 
Diagonal .... 
Projected area. 

Weight (Approx.) . 
Operating Position ........... 
Cap .....•.• Recessed Small Cavity 
Bulb ...•... 

• RADIO CORPORATION OF AMERICA 
Electron Tube Division Harri.son. N. J. 

· .. Fi lterglass 
• •••• , 78% 
P4--Sulfide Type 

Aluminized 
· ... Whi te 
• ... White 
Medium Short 

· 11-3/8" ± 1/4" 
16-13/32" ± 1/B" 
13-11132" ± 1/8" 

18-518" ± 1/8" 
4-1/8" ± 1/8" 

48" 
21" 

15-1/8" 
12" 

17-9/16" 
172 sq. in. 

· .. 14 lbs 
• •••.•. Any 
(JEDEC No.Jl-21) 
· . . • . J149Al 

DATA 1 
10-60 



19AVP4 
Base ...... Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-20B) 
Basing Designation for BOTTOM VIEW. . ....... 8HR 
Pin i-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 Conduct ive 
Pin 8-Heater Coating 

GR J D-DR J VEA SERV ICE 
Unless otherwise specified, voltage values 
a re positive with respec"t to cathode 

Maximum and Minimum Ratings, Desifn-Haximum Values: 

ULTOR VOLTAGE. {23000 max. 
15000 min. 

GRID-No.4 (FOCUSING) VOLTAGE: 
Pos i t i ve va I ue. 
Negative value. 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 
Negative-peak value 
Negative-bias value 
Positive-bias value 
Positive-peak value 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat i ve wi th respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds ... 

After equipment warm-up period. 
Heaterpositivewith respect to cathode. 

Typical Operating Conditions: 
With ultor voltafe IEesJJ of 
and frid-No.2 voltofe IE e2 JJ of 

Grid-No.4 yoltage for focus·. 
Grid-No.1 Voltage for visual 

~xtinction of focused raster* 
Field Strength of Adjustable 

Centering Magnet •. 

Maximum Circuit Values: 

1100 max. 
550 max. 

{550 max. 
200 min. 

220 max. 
154 max. 

o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
200 max. 
200 max. 

20000 

400 

o to 400 

-36 to -94 

o to 9 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 

volts 
volts 

volts 

volts 

gausses 

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

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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19AVP4 
CATHODE-DRIVE. SERVICE 

Unless otherwise specified, voltafe values 
are positive with respect to grid No.1 

Maximum and Minimum Ratings, Desifn-Naximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE ....... {23000 max. 
15000 min. 

GRID-No.4-TO-GRID-No.1 
(FOCUSING) VOLTAGE: 
Pos i t i ve va I ue. . . . 
Negative value .... 

GRID-No.2-TO-GRID-No.1 VOLTAGE. 

GRID-No.2-TO-CATHODE VOLTAGE. 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value 
Positive-bias value 
Negative-bias value 
Negative-peak value 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds .... . 

After equipment warm-up period .. . 
Heaterpositive with respect to cathode. 

Typical Operating Conditions: 
With ultor-to-frid-No.l 

voltafe (E c5gj i of 
and frid-No.2-to-frid-No.l 

voltafe (E czgj ' of 
Grid-No.4-to-Grid-No.1 

Voltage for focus· ....... . 
Cathode-to-Grid-No.1 Voltage 

for visual extinction of focused 
raste'" . . . . . . . . . . 

Field Strength of Adjustable 
Centering Magnet •..... 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

1250 max. 
400 max. 

rOO max. 
350 min. 
550 max. 

220 max. 
154 max. 

o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
200 max. 
200 max. 

20000 

400 

o to 400 

36 to 78 

0 to 9 

1. 5 max. 

volts 
volts 

volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 

volts 

volts 

volts 

volts 

gausses 

megohms 

A Grid drive Is the operating condition In which the video signal varies 
the grid-No.1 potential with respect to cathode. 

• The grld-No.U (or grld-No.1I--lo-grid-No.l) vo1tage required for optimum 
focus of any Indlvldual tube wnl have a value anywhere between 0 and 
11.00 volts, 15 independent of ultor current and will remain essentially 
constant for values of ullar (or ultor-to-grld-No.1) voltage or grid
No.2 (or grld-No.2-to-grld-No.1) voltage within design-maximum ratings 
shown for these I terns. 

* See Raste1"-Cutoff-Range Cha1"t f01" Gd,d-D1"ive Se'r"vice . 
• Distance from Reference Line for suitable PM centering magnet should 

not exceed 2-1 /ij.1I • The spec I fled cen ter 1 ng magnet compensates onl y 
for the effect which mechanical tube tolerances may have on the 
location of the undeflected focused spot with respect to the center of 
the tube face. Maximum field strength of adjustable centering magnet 
equals: 

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

DATA 2 
10-60 



19AVP4 

ECSk or ECs91 (volts) 
x 8 gausses 

16000 I volts) 

The equipment manufacturer must determine and supply additional com
pensation tor the effects of the earth's magnetic field and extraneous 
fields due to choi ce of c I rcu I try and components. The add I t I onal com
pensation should preferably be applied as part of the magnetic field 
of the deflecting yoke. 

, Cathode ,irlve Is the operating condition in which the video signal 
varies the cathode potential wTth respect to grid No.1 and the other 
electrodes . 

• See Raste.,.-Cutoff-Range Ohart fOf" Cathode-Drive 8ef"vice. 

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 
permit~ operation atvoltages as high as 23 ki lovolts IOesign
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 condi"tion. This 
safety cover can also provide X-ray protection when required • 

Electron Tube Division Harrison. N. J. • RADIO CORPORATION OF AMERICA 
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19AVP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 

GRID-NOZ VOLTS 

Cathode-Drive Service 

GRID-NRZ-TO-GRID-N21 VOLTS 

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

9ZCS-I0790 

92CS-10819 

DATA 3 
10-60 



19AVP4 

REFERENCE LINE 
(NOTE 2) 

SMALL-BUTTON 
NEOEIGHTAR 
7-PIN BASE 

ARRANGEMENT I 
.JEDEj: NgB7~20B 

lNOTE 3, 

I" 
±a----~ 

(NOTE 6) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. • 
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19AVP4 

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

'l2CL-IOb70RI 

DATA 4 
10-60 



19AVP4 

MOLD-MATCH LINE 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AX IS) OF ± 300 • ULTOR TERMI NAL I S ON SAME S I DE 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. 
HOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. THE DESIGN OFTHE SOCKET SHOULD BE SUCH THAT 
THE CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH 
THE SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE ': EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
HOTE 5: TO CLEAN THIS AREA, WIPEONLY WITH SOFT DRY LlNT
LESS CLOTH. 
HOTE 6: MEASURED AT THE MOLD-MATCH LINE. 
MOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE .HE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN liB", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WI LL NOT PROTRUDE MORE THAN 1116" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
HOTE 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 OFMATERIAL SUCH AS ASPHALT-IMPREGNATED 
FELT, OR EQUIVALENT. 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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19AVP4 

BULB-CONTOUR DIMENSIONS 

SHORT-SIDE VIEW 

Y AXlS-=::::r-

MOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES 
DESCR I BE THE BOG I E-BULB EXTERNAL CONTOUR I N PLANES THROUGH 
THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES . 

• Electron Tube Division Harrison, N. J. 
RADIO CORPORATION OF AMERICA DATA 5 

10-60 
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SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

19AYP4 
Picture Tube 

ALUMINIZED SCREEN 
II~o MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The 19AYP4 is the same as the 19AVP4 except for the followinff 
item: 

Electrical: 
Heater Current at 6.3 volts. . . . . . . . . 450 ± 20 rna 

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

DATA 
5-62 





19BDP4 
Picture Tube 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW-GRID-No.2 VOLTAGE 

ALUMINIZED SCREEN 
920 MAGNETIC DEFLECTION 

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 iJi"f 
Cathode to all other electrodes. . 5 iJi"f 
External conductive coating toultor. {2000 max. iJi"f 

. 1500 mi n. iJi"f 
Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Facep 1 ate . . . . . . . . . . . . . . . 

Light transmission (Approx.) ..... 
Phosphor (For Curves. see front of this section) 

Meehan i cal: 
Operating Position. 
We i ght (Approx.). . 
Overall Length ... 
Neck Length . . . . . . . 
Projected Area of Screen. . 
External Conductive Coating: 

· . Filterglass 
· ..... 7B% 

P4--Sulfide Type, 
Aluminized 

. ... Any 
15 lbs 

15-1/4" ± 3/B" 
5-112" ± 3/16" 

· . 172 sq. in. 

Type. . . . . . . . . . . . . .Regular Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J149 B sheets 
at the front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 

Short Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-203) 
Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.B6-63) 
Basing Designation for BOTTOM VIEW ........... 12L 

Pi n 1 - Heater 
Pin 2-Grid No.1 
Pin 6-Grid N·0.4 
Pin lO-Grid No.2 
Pi n 11 - Cathode C 
Pin 12-Heater 

Cap - Ul tor 
(Grid No.3, 
Grid No.5, 
Coli ector) 

C - External 
Conductive 
Coating 

,. RADIO CORPORATION OF AMERICA U' Electron Tube Division Harrison, N. J. 
DATA 
5-6;; 



19BDP4 

Maximum and Minimum Ratings, Desi~n-Naximum Values: 

ULTOR-TO-GRID-No.l VOLTAGE ....... ·{i~~gg ~f~: 
GRID-No.4-TO-GRID-No.l (FOCUSING) VOLTAGE: 

Positive value ....... . 
Negative value ....... . 

GRID-No.2-TO-GRID-No.l VOLTAGE. 

CATHODE-TO-GRID-No.l VOLTAGE. 
HEATER VOLTAGE. . . . . . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode. . . . . . 

Typical Operating Conditions: 
With ultor-to-grid-No.1 volta~e of 
and ~rid-No.2-to-~rid-No.1 volta~e of 

Grid-No.4-to-Grid-No.l Voltage for focus 
Cathode-to-Grid-No.l Voltaqe for 

v i sua 1 ext i nct i on of focused raster. . 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

1100 max. 
500 max. 
{ 70 max. 

40 mi n. 
100 max. 

{ 7 max. 
5.8 mrn. 

410 max. 
180 max. 

180 max. 

'4500 

50 
o to 500 

31 to 49 

1.5 max. 

volts 
volts C 
volts 
volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
.j 

volts 
volts 

volts 

volts 

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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RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

GENERAL DATA 
Electrical: 

19BFP4 
Picture Tube 

ALUMINIZED SCREEN 
92° MAGNETIC DEFLECTION 

Heater Current at 6.3 volts. . . . 600 ± 5% ma 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes 6 p.p.f 
Cathode to a II other elect rodes . 5 p.p.f 

External conductive coating to ultor. {2000 max. p.p.f 
1500 min. p.p.f 

Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Facep I ate . . . . . . . . . . . . . . . . . 

Light transmission (Approx.) ...... . 
Phosphor (For curves, see front of this section). 

Mechan ical: 

.. Filterglass 
• •.••• 78% 

P4-Sulfide Type, 
Aluminized 

Ope rat i ng Pos i t ion. . . . . Any 
Weight (Approx.). 14-3/4Ibs 
avera II Length. . . 15-1/4" ± 3/8" 
Neck Length . . . . 5-112" ± 3/16" 
Projected Area of Screen. . . . 172 sq. in. 
External Conductive Coating: 

Type. . . . . . . . . . . . . .Regular Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube DimensionaL-OutLines and BuLb J149 B sheets 
at the front of th is sect ion 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 

Short Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-203) 
( Small-Shell Duodecal 6-Pin, Arrangement 1 
\, (JEDEC Group 4, No.B6-63) 

Basing Designation for BOTTOM VIEW. . . 12L 

Pin l-Heater 
Pin 2-Grid No.1 
Pin 6 -Grid No.4 
Pin la-Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 

Cap - UI tor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - Externa I 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
5-62 Electron Tube Division Harrison, N. J. 



19BFP4 
Max imum Rat ings. Des.i!!n-Kaximum Values: 
ULTOR VOLTAGE . . . . . . . . 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value .. . 
Negative value .. . 

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

Negative bias value 
Positive bias value 
Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode. . . . 

Typical Operating Conditions: 
With ultor.volta!!e of 
and !!rid-No.2 volta!!" of 

Grid-No.4 Voltage for focus 
Grid-No.1 Voltage for v,sual 

extinction of focused raster. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance .. 

20000 max. volts 

1100 max. volts 
550 max. volts 
550 max. volts 

154 max. volts 
o max. volts 
2 max. volts 

450 max. volts 
200 max. volts 

200 max. volts 

16000 volts 
400 volts 

o to 400 volts 

-36 to -94 volts 

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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SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

19BTP4 
Picture Tube 

ALUMINIZED SCREEN 
Ilijo MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The 19BTP4 is the same as the 19YP4 except for the followin!! 
item: 

Maximum and Minimum Ratings, Desi!!n-Naximum Values: 

{ 23000 max. volts 
ULTOR VOLTAGE. ..•..•..•.•••• 11000 min. volts 

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

DATA 
5-62 
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SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GRID-No.2 VOLTAGE 

19CHP4 

Picture Tube 
ALUMINIZED SCREEN 

11110 MAGNET I C DEFLECT I ON 
CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts. . . . 600 ± 30 ma 
Heater Warm-Up Time (Average) . . . 11 seconds 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes 6 I'¥f 
Cathode to all other electrodes. 5 I'¥f 
External conductivecoating toultor. {1500 max. I'¥f 

1000 min. I'¥f 
Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Facep I ate . . . . . . . . . . . . . . . . . . . Filterglass 

. . . . . . . 7S% 
P4--Sulfide Type, 

Aluminized 

Light transmission (Approx.) ...... . 
Phosphor (For Curves, see front of this section) . 

Mechanical: 
Operating Position. 
We i ght (Approx.) .. 
Overall Length .. . 
Neck Length ... . 
Projected Area of Screen. 
External Conductive Coating: 

. ... Any 
14 lbs 

11-5/S" ± 1/4" 
4-3/S" ± liS" 

. . 172 sq. in. 

Type. . . . . . . . . . . . . . Regu I ar Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb j,49 A sheets 
at the front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base .............. Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.B7-20S) 
Basing Designation for BOTTOM VIEW ........... 8HR 

Pin l-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 S-Heater 

Cap-Ultor 
(Gri d No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
3-62 Electron Tube Division Harrison, N. J. 



19CHP4 
Maximum and Minimum Ratings, Design-Maximum Values: 

{20000 max. ULTOR-TO-GRID-No.l VOLTAGE ........ 10000 min. 
GRID-No.4-TO-GRID-No.l 

(FOCUSING) VOLTAGE: 
Positive value ... . 
Negative value ... . 

GRID-No.2-TO-GRID-No.l VOLTAGE. 

CATHODE-TO-GRID-No.l VOLTAGE: 
Positive peak value 
Positive bias value 
Negative bias value 
Negative peak value 

HEATER VOLTAGE. . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode. . . . . • 

Typical Operating Conditions: 
With ultor-to-grid-No.1 voltage of 
and grid-No. 2-to-grid-No.l voltage of 

Grid-No.4-to-Grid-No.1 Voltage for focus 
Cathode-to-Grid-No.l Voltage for 

visual extinction of focused raster. 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance ..... . 

1250 max. 
400 max. 
{70 max. 

40 min. 

150 max. 
100 max. 

o max. 
2 max. 

{S.9 max. 
5.7 min. 

450 max. 
200 max. 

200 max. 

16000 
50 

-50 to +250 

32 to 50 

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 

Electron Tube Division • RADIO CORPORATION OF AMERICA 
Harrison, N. J. 
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\, SHORT RECTANGULAR GLASS TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW-GRID-No.2 VOLTAGE 

19CKP4 
Picture Tube 

ALUMINIZED SCREEN 
II~o MAGNETIC DEFLECTION 

CATHODE-DRIVE TYPE 
With Heater 'Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes .. 
Grid No.1 to all other electrodes. 

External conductive coating to anode 

Heater Current at 6.3 volts ... 
Heater Warm-Up Time (Average) .. 

5 pf 
6 pf 

{1500 max. p f 
1000 min. pf 
600 ± 30 rna 
11 seconds 

Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Phosphor (For curves~ see front of this Section) . 

Facep I ate. . . . . . . . . . .. 
Light transmission (Approx.) ..... . 

Meehan i ca I : 
Weight (Approx.) .. 
Overall Length . . . 
Neck Length. . . . . 
Projected Area of Screen . . 
External Conductive Coating: 

. P4--Sulfide Type. 
Aluminized 

.Filterglass 
78% 

14 Ibs 
11-3/4" ± 114" 
4-1/2" ± 1/8" 

172 sq. in. 

Type. . . . . . . . . . . .Modified-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 .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 

Small-Button Neoeightar7-Pin. Arrangement 1. (JEDEC No. 87-208) 
7-Pin (JEDEC No.87-237) 
8asing 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 
Pi n 8 - Heater 

Cap - Anode 

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

(Grid No.3. 
Grid No.5. 
Screen. 
Co II ector) 

C - External 
Conductive 
Coating 

DATA 
4--63 



19CKP4 
Maximum and Minimum Ratings, Design-Maximum Values: 

Unless other~ise specified, voltare values 
are positive with respect to grid No.", 

A G {nOOo~x. NODE VOLTA E. . . . . . . . . 15000 min. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 
Negative value. 

GR I D-No. 2 VOLTAGE. 
CATHODE VOLTAGE: 

Negative peak value. 
Negative bias value. 
Positive bias value. 
Positive peak value. 

HEATER VOLTAGE . . . • 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds .. 
After equipment warm-up period 

Heater positive with 
respect to cathode: 

1100 max. 
550 max. 

{laO max. 
40 min. 

2 max. 
o ~x. 

100 max. 
150 max. 

{6.9 max. 
5.7 min. 

450 ~x. 
300 max. 

Combined AC and DC voltage. . 200 ~x. 
DC component . . . . . . . . . 100 max. 

Typical Operating Conditions for Cathode-Drive Service: 
Unless otherwise specified. voltage values 
are positive with respect to grid No.", 

Anode Voltage •••• ; .• • 18000 
Grid-No.4 Voltage. • . • . . . 0 to 500 
Grid-No.2 Voltage. • • . . . . 50 
CathOde Voltage for visual 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

extinction of focused raster 31 to 49 volts 

Maximum Circuit Value: 
Grid-No.l-Circuit Resistance 1.5 max. megohms 

For X-radiation shielding considerations. see sheet 
I-RADIATION PRECAUTIONS FOR CATBODE-RAY TUBES 

at front of this Section 

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

\ c"--
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RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATI C FOCUS 

19XP4 

Picture Tube 

ALUMIN IZED SCREEN 
MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts .... . 
Heater Warm-Up Time (Average) ... . 

600 ± 30 
11 

ma 
seconds 

Direct Interelectrode Capacitances: 
6 /1Ilf Grid No.1 to all other electrodes. 

Cathode to all other electrodes .. 
External conductive coating to ultor 

. 5 /1Ilf 
{1500 max. /1Ilf 

. 1000 min. !l!lf 
Focusing Method ...... . 
Defl ect i on Method. . . . . . 
Deflection Angles (Approx.): 

Diagonal . 
Hori zontal 
Vertical. 

El ect rostat i c 
Magnet i c 

El ect ron Gun .Type Requiring No lon-Trap 

. 1140 

. 1020 

S5° 
Magnet 

Optical: 
Facep 1 ate. . . . . . . . . . . . . . . . . 

Light transmission at center (Approx.) . 
Phosphor (For Curves, see front of this Section) 

Fl uo rescence . . 
Phosphorescence. 

Pers i stence. 

Meehan i ca I: 
Tube Dimensions: 

Ove ra 11 1 ength 
Greatest wi dth . 
Greatest he i ght. 
Diagonal .... 
Neck 1 ength. . . . 
Radius of curvature of facepl ate: 

External surface .. 
Internal surface: 

In plane of diago
nal defl ect ion. 

In plane of hori
zontal deflection. 

In plane of verti-
ca 1 defl ect ion • . . 

Screen Dimensions (Minimum): 
Greatest wi dth . 
Greatest hei ght. 
Diagonal ... 
Projected area. 

Radius at center 
4S" 

30" 

30" 

30" 

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

Filterglass 
7S% 

P4--Sulfide Type 
Al umin i zed 

.... White 

. ... White 
Med i um Sho rt 

11-3/8" ± 1/4" 
16-13/32" ± liS" 
13-11132" ± 1/8" 

18-5/8" ± 1/8" 
4-1/8" ± liS" 

Radius at edfe 
21" 

20" 

20" 

14" 

15-1/S" 
12" 

17-9/16" 
172 sq. in . 

DATA I 
10-60 
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We i ght (Approx.). . . . . . . .. 14 1 bs 
Operat ing Posit ion. . •.....•.. Any 
Cap. . . . . .Recessed Small Cavity (JEDEC No.Jl-21) 
Bul b. • . . . . . . . . ........ 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 Conduct i ve 
Pin 8-Heater Coating 

GRID-DRIVE" SERVICE 
Unless otherwise specified, voltagevalues 
are positive with respect tocathode 

Maximum and Minimum Ratings, Design-Kaximum Values: 

{20000 max. ULTOR VOLTAGE. , ........... , . 11000 min. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Posi t ive val ue .. 
Negative value .. 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 
Negative-peak value 
Negative-bias value 
Positive-bias value 
Positive-peak value 

HEATER VOLTAGE. . . . 

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

During equipment warm-up period 
not exceeding 15 seconds ..•..•. 

After equipment warm-up period .•... 
Heater positive with respect to cathode. 

Equ i pmen t Des i gn Ran ges: 

1100 max. 
550 max. 

{550 max. 
200 min. 

220 max. 
154 max. 

o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
200 max. 
200 max. 

volts 
volts 

volts 
volts 
vol ts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any ultor voltage IEc~ki between 11000 and 20000 volts 
and grid-No.;", voltage IEcZkl between 220 and550 volts 

Grid-No.4 Voltage for 
focuS-. . . . . . . • 0 to 400 volts 

Grid-No.1 Voltage (E~1k) 
for visual extinctIon of 
focused raster. . . . •. See Raster-Cutoff-Range Chart 

for Grid-Drive Service 

Electron Tube Division Harrison, N. J. • RADIO GORPORATtON,OF AMERICA 
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Grid-No.1 Video Drive from 
Raster Cutoff (Black level): 
White-level value 
(Peak pos i t ive). 

for 
. . Same value as determined 
Ee,k except -video drive is a 

positive voltage 
Grid-No.4 Current. 
Grid-No.2 Current. 

-25 to +25 ~a 
-15 to +15 ~a 

Field Strength of Adjustable 
Centering Magnet· ..... 

Examples of Use of Design Ranges: 
rith ultor voltafe of 
and frid-No.2 volt"f' of 

Grid-No.4 Voltage for focus· 
Grid-No.1 Voltage for visual 

extinction of focused raster 
Grid-No.1 Video Drive from 

Raster Cutoff (Bl ack 1 evel): 
White-level value ..•.. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

CATHODE-DRIVE. SERVICE 

0 to 8 

16000 

400 

o to 400 

-36 to -94 

36 to 94 

1. 5 max. 

Unless otherwise specified, voltaeevalues 
are positive with respect to grid NO.1 

Maximum and Minimum Ratings, Desifn-Naximum Values: 

{20000 max. ULTOR-TO-GRID-No.l VOLTAGE. . . . . .. 11000 min. 
GRID-No.4-TO-GRID-No.l (FOCUSING) VOLTAGE: 

Positive value ....•.. 
Negative value ...... . 

GRID-No.2-TO-GRID-No.l VOLTAGE 
GRID-No.2-TO-CATHODE VOLTAGE. 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value. 
Positive-bias value. 
Negative-bias value. 
Negative-peak value. 

HEATER VOLTAGE .... 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negat ive with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ....• 
After equipment warm-up period ... 

Heater positive with respect tocathode. 

RADIO CORPORATION OF AMERICA 

1250 max. 
400 max. 

fOO max. 
350 min. 
550 max. 

220 max. 
154 max. 

o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
200 max. 
200 max . 

• Electron Tube Division Harrison, N. J. 

qausses 

volts 
volts 
volts 

volts 

volts 

megohms 

volts 
volts 

volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 

DATA 2 
10-60 
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Equipment Design Ranges: 

With any ultor-to-!!rid-No.l voita!!e IE c5e1 i between 11000 
and 20000 volts and!!rid-No.2-to-lfrid-No.l volta!!e IEcze1i 

between 225 and 700 vo l ts \-----" 

Grid-No.4-to-Grid-No.1 Voltage 
for focus·. . . . . . . . . . 0 to 400 vol ts 

Cathode-to-Grid-No.l Voltage 
(Ek~l) for visual extinction 
of tocused raster . . . . . . See Raster-Cutoff-Ran!!e Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.1 Video 

Drive from Raster Cutoff 
( Bl ac k 1 eve 1 ) : 
White-level value 
(Peak negat ive) 

Grid-No.4 Current ..... . 
Grid-No.2 Current ..... . 
Field Strength of Adjustable 

Centering Magnet* ..... 

Examples of Use of Design Ranges: 
With uitor-to-!!rid

NO.lvoita!!e of 
and Ifrid-No.2-to-!!rid

NO.1 vo ita!!e of 

Grid-No.4-to-Grid-No.1 
Voltage for focus· .. 

Cathode-to-Grid-No.1 Volt
age for visual extinction 
of focused raster .... 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 

value as determined for 
except video drive is a 

negative voltage 
-25 to +25 ~ 
-15 to +15 ~a 

o to 8 gausses 

16000 volts 

400 volts 

o to 400 volts 

36 to 78 volts 

White-level value .. . ...... -36 to -78 volts 

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

r~!d g~) ~~~o~~ ~~ie~~i~~ t !nh c~~~~~~~"t~ n c:~~~~e:he vi dec signal var I es 

• Individual tubes will have satisfactory focus at some value of grid
No.4 (or Rrld-No.Q.-to-grld-No.l) 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 Li.ne for suitable PM centering magnet should 
not exceed 2-1/11-". Excluding extraneous fieldS, the center of the 

~~gi~! e~~~~e~~~~~e~1 t~O~h:i ~!n~~~ 1 0~1 ~~~ n t~b~1 ~~~:, ha~~ n~ sa t;/~e6-n~~;~ 
that the earth's magnetic field can cause as much as .3/16-lnch de
flection of the spot from the center of the tube face, 

In which the video signal 
to grid NO.1 and the other 

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



19XP4 
OPERATING CONSIDERATIONS 

X-Ray Warning. When operated at ultar voltages up to 
16 ki lovolts, 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 ki lovolts (Oesign
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 
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 
Electron Tube Division Harrison, N. J 

DATA 3 
10-60 
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f=:::===i::===::::::4"C=.~97·R. 

REFERENCE LINE 
(NOTE 2) 

SMALL-BUTTON 
NEOEIGHTAR 
7-PIN BASE 

ARRANGEMEN7 I 
JEDES: N°B7~208 

lNOTE 3, 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. • 
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ULTOR 
RECESSED SMALL 

CAVITY CAP 
JEIlEC N!! JI-21 

(NOTE I) 

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

19XP4 

DATA 4 
10-60 
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MOLD-MATCH LINE I· 
i 

SEAL BUl".GE 
(NOTE 7) 

SPLICE LINE i 

DETAIL 01' PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE 
AXISI 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 ISHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED INGAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 
NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LE~DS AND BE ALLOWED TO 
MOVE FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH 
THAT THE CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS 
THROUGH THE SOCKET CONTACTS ON THE BASE PINS. BOTTOM 
CIRCUMFERENCE OF BASE WAFER WILL FALL WITHIN A CIRCLE 
CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, 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 liB", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
MOTE 8: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/8" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNTI NG AND YOKE 
SUPPORT CLAMPS MUST BE SPACED FROM THE TUBE 8Y USE OF 
CUSH I ON I NG PADS MADE OF MATER I AL SUCH AS ASPHALT-I MPREGNATED 
FELT, OR EQUIVALENT. 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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BULB-CONTOUR DIMENSIONS 

LONG-SIDE VIEW SHORT-SIDE VICW 

rr '. ':: ~ ~,~~ 
D r;:= 3.84"4 

C 8 2.88"-.1 , 

y AXIS~-

92CL-I0669RI 

NOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES 
DESCR I BE THE BOG I E-BULB EXTERNAL CONTOUR I N PLANES THROUGH 

.f THE TUBE AXI'S A:ND THE RESPECTIVE FACEPLATE AXES. 
\{ 

r( 

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

DATA 5 
10-60 



19XP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
E .. =6.3 VOLTS 
ULTOR VOLTS=IIOOO iO 20000 
GRID-N24 VOLiS ADJUSTED FOR FOCUS. 

GRID-N22 VOLTS 

92CS-10640 

Cathode-Drive Service 
E .. =6.3 VOLTS 
ULTOR-TO-GRID-N"I VOLiS=IIOOO iO 20000 
GRID-N"4-TO-GRID-N"1 VOLTS ADJUSiED FOR FOCUS. 

100 200 300 400 
GRID-N22-TO-GRID-N21 VOLTS 

500 

92CS-10641 

RADIO CORPORATION OF AMERICA • 
Electron Tube Division Harrison, N. J. 
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AVERAGE DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE 

E .. = 6.3 VOLTS 
ULTOR-TO-GRID-NRI VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID NO.1 TO GIVE 
FOCUSED RASTER CUTOF~ 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14", IOV2" 

GRID-DRIVE SERVICE 
E .. = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID Nlli BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOF~ 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE =14". 101!;?" 

CIE COORDINATES OF SCREEN: X=0.287, Y=0.315 

1000 

;!?8oo 
a: 
!oJ 
III 
:l; 
-< 
..I 

b 
fZ 600 
I 

ell 
ell 
!oJ z 
l-
:x: 
" :li 4 

l-
I 

" ..I 
I 

" 
I 200 

CATHODE DRIVE 
GRID DRIVE 

~ 

0 
8J ~ 

!l II 
l! 
~~ 

~ 
.f Ita; 

f1lt~. 
. i$ n::'IJ .0 

~ S ?J 

20 40 60 80 100 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

92CM-10647RI 

• Electron Tube Division Harrison, N. J. 
RADIO CORPORATION OF AMERICA DATA 6 

10-60 
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AVERAGE DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE 

Ef'= 6.3 VOLTS 
ULTOR-TO-GRID-N"I 

VOLTS= 11000 TO 20000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Nel TO GIVE 
fOCUSED RASTER CUTOff. 

GRID-DRIVE SERVICE 
E f' = &.3 VOLTS 
ULTOR VOLTS= 11000 TO 20000 
GRID N!11 BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
fOCUSED RASTER ·CUTOff. 

CATHODE DRIVE 
GRID DRIVE 

2.5 

2 

0.5 

§ 
" /2 

..J 

~ I, 

0;
~ 

20 40 60 80 
VIDEO SIGNAL VOLTS fROM RASTER CUTOff 

92CM-10643 

100 

RADIO CORPORATION OF AMERICA • 
Electron Tube Division Harrison, N. J. . 
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SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

19YP4 

Picture Tube 
ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 
With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts .. 
Heater Wanm-Up Time (Average). 
Focus i ng Method. . . . . . . 
Defl ect i on Method ..... . 
Deflection Angles (Approx.): 

Diagonal ... ' ..... . 
Horizontal ....... . 
Vertical ........ . 

Di rect I ntere 1 ect rode Capac i tances: 

600 ± 30 ma 
11 seconds 

. El ect rostat i c 
Magnetic 

Grid No.1 to all other electrodes. 6 ~f 
Cathode to all other electrodes. . 5 ~f 
External conduct i ve coat i ng to u ltor {1500 max. ~f 

1000 min. ~f 
Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Faceplate ............... . 

Light transmission at center (Approx.) 
Phosphor (For Curves. see front of thisSection) 

Fl uorescence . . 
Phosphorescence. 

Pers i stence. 

Mechan i ca I: 
Tube Dimensions: 

Overa 11 length 
Greatest width . 
Greatest he i ght. 
Diagonal ... . 
Neck 1 ength ............. . 
Curvature of faceplate (E~ternal Radi i): 

Center . . . . . . . . . . 
Edge ......... . 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest he i ght. 
Diagonal .... 
Projected area. 

We i ght (Approx.) . 
Operating Position .. - .. . ... 
Cap ....... . Recessed Sma 11 C'av i ty 
Bulb ...... . 

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

· .. Fi ltergl ass 
• • • • .. 7S% 
P4--Sulfide Type 

Aluminized 
· ... White 
· ... White 
Medium Short 

10-13/16" ± 1/4" 
16-1)/32" ± l/S" 
13-11/32" ± 1/8" 

lS-5/8" ± 1/8" 
3-9116" ± 1/8" 

4S" 
21" 

15-1/8" 
12" 

17-9/16" 
172 sq. in. 

· .. 14 1 bs 
· ...... Any 
(JEDEC No.Jl-21) 
· .... J149Al 

DATA I 
10-60 
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Base .....• Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW. . ....•..• SJR 
Pi n 1 - Heater 
Pin 2 -Grid No.1 
Pin 3-Grid No.2 
Pi n 4 ~Gri d No.3 
Pin 6 - internal 

Connect ion
Do Not Use 

Pin 7-Cathode 

GR I D-DR I VE" SERV I CE 

Pi n 8 - Heater 
Cap -Ultor 

(Grid No.4, 
Collector) 

C -External 
Conductive 
Coating 

Unless otherwise specified, voltage val
ues are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Maximum Values: 

{20000 max. ULTOR VOLTAGE. . . . . . • . 11000 min. 
GRID-No.3 (FOCUSING) VOLTAGE: 

Positive value .. 
Neqat ive val ue .. 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 
Negative-peak value 
Negative-bias value 
Positive-bias value 
Positive-peak value 

HEATER VOLTAGE .... 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode. . . . . 

Typical Operating Conditions: 
With ultor voltage 1Ec#kJ of 
and grid-No.2 voltage IE c2 kJ of 

Grid-No.3 Voltage for focus· .. 
Grid-No.1 Voltage for visual 

extinction of focused raster* 
Field Strength of Adjustable 

Centering Magnet •..... 

Maximum Circuit Values: 
Grid-No.1-Ci rcuit Resistance. 

700 max. 

~50 max. 
600 max. 

00 min. 

220 max. 
154 max. 

o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
200 max. 

200 max. 

16000 

500 

a to 400 

-43 to -78 

o to 10 

1.5 max . 

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

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 

volts 
volts 

volts 

volts 

gausses 

megohms 

• 

\ ... -./ 
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CATHODE-DR I VE~ SERV I CE 
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 ....... {i~ggg ~f~: 
GRI D-No. 3-TO-GR I D-No.1 

(FOCUSING) VOLTAGE: 
Pos i t i ve va I ue. . . . 
Negative value .... 

GRID-No.2-TO-GRID-No.l VOLTAGE. 

GRID-No.2-TO-CATHODE VOLTAGE. 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value 
Positive-bias value 
Negative-bias value 
Negative-peak value 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode. . . 

Typical Operating Conditions: 
With ultor-to-grid-No.l 

voltage IEc~glJ of 
and grid-No.2~to-grid-No.l 

voltage IE c2 g1J of 

Grid-No.3-t~-Grid-No.1 Voltage 
for focus . . . . . . . . . . 

Cathode-to-Grid-No.1 Voltage for visual 
ext inct ion of focused raster ••..• 

Field Strength of ~djustable 
Centering Magnet •.......•. 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance. 

850 max. 
200 max. 

f50 max. 
450 mi n. 
600 max. 

220 max. 
154 max. 

0 max. 
2 max. 

{6.9 max. 
5.7 mi n. 

450 max. 
200 max. 

200 max. 

16000 

500 

o to 400 

41 to 69 

o to 10 

1.5 max • 

volts 
volts 

volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 

volts 

volts 

volts 

volts 

gausses 

megohms 

.. 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 indivldua1 
tube may have a val ue anywhere between 0 a nd ~OO vol ts and is a funct I On 
of the .value of the ultor volta~e. ultor current. and grid-No.2 voltage. 
~i ~~~nt~esfodri reeaCd~Y 1;6ci~v~hlet U~h~~gVeOl!tnaguel :~r t~~l ~:~~ ;o~ n~pt:sOeXli;a~r£~ 
grid-No.2 voltage at the rate of about 60 volts for each lOO-volt 
change in grid NO.2 vo1tage; and inversely with ultor current at the 
1"8te of about 60 volts for each loo-microampere change in ultor 
current. Because this tube has a narrow depth of focus. It is necessary 
to provide means such as a potentiometer or all-tap switch for adjusting 
the focusing voltage. In general, commercially acceptable focus is 
obtained If the focusing voltage is wi thin 75 volts of the value 

• Electron Tube Division Harrison, N. 1. 
RADIO CORPORATION OF AMERICA DATA 2 
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~ii~ l ~e~5 f~~ 1 ~~t ~~UT h~O~~~ I ~~~ lvfa ~~~ ~~~~~~ n r i ~~~~~~~a~: ~~ ~~~~~~rgn;~ 
* See Raster-Cutoff-Range Ch.art for Grid.-Drive Service • 
• Distance from Refe-rence Line for suitable PM centering magnet should 

, 

not exceed 2-1/4". The specified centering magnet compensates only '1._ 

~~r /hhee ~~~~ge~~~~h f~~~~~6 i ;~~t t~~th t~!i~~gieio m~he h~~~tOenr tg~ ~~~a~~b~ 
face, Maximum field strength of adjustable centering magnet equals: 

Eq.k or EClj.91 (vol ts) x 10 gausses 

16000 (volts) 

The equl pment manufacturer must determine and supply addl t lonal compen
sation for the effects of the earth's magnetic fJeld 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. 

~:; r~~e t~; icV:thioSdet hpeot~~~i~~ i nwQj t~O~~~~~gr ~~ ;NdchNOt.h1e aVniddet~e S ~1.h~~ 
electrodes. 

• See Raster-Cutoff-Range Chart for Oathode-Drive Service. 

OPERATING CONSIDERATIONS 
X-Ray Warning. When operated at ultor voltages up to 16 

ki lovolts, this picture tube does not produce any harmful 
X-ray radiation. However, because the rating of this type 
permits operation atvoltages as high as 20 ki lovolts (Oesign
maximum valuel, shielding of this picture tube for X-ray 
radiation may be needed to protect against possible injury 
from prolonged exposure at close range whenever the operating 
conditions involve voltages in excess of 16 ki lovolts. 

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 . 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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l"':::::===:::l:==::::::::;:;'~=-:-:'.97·R. 

16.!i'+-L' 
t------ 32 - 8 -----*I 

(NOTE b) 

SMALL-8UTTON 
NEOEIGHTAR 
7-PIN BASE 

ARRANGEMENT I 
.JEDES: N"B7:\20e 

[NOTE 3J 

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

DATA 3 
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MOLD-MATCH LINE 

SEAL BUL,.GE 
(NOTE 7) 

SPLICE LINE i I" 
~ 

DETAIL OF" PANEL 

HOTe I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE 
AXISJ 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 
TH I S SECT I ON J AND WI TH TUBE SEATED I N GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

~OTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTe~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT
LESS CLOTH. 

HOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

HOTE 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 WI LL NOT PROTRUDE MORE THAN 1/ 16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
NOTE 8·: UNO I STURBED AREA BETWEEN MOLD-MATCH LINE AND 

f" SPLICE LINE IS 3/8" MINIMUM. THIS SHOULD BE THE MAXIMUM 
" WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNT kNG AND YOKE 

SUPPORT CLAMPS MUST BE SPACED FROM THE TUBE BY USE OF 
CUSHIONING PADS MADE OF MATERIAL SUCH AS ASPHALT-IMPREG
NATED FELT, OR EQUIVALENT . 

• RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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BULB-CONTOUR DIMENSIONS 

SHORT-Sloe vIew 

LONG-SlOe vIew 

y AXI5~-

92CL-I0669RI 

NOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THEYAXIS. THESE COORDINATES DE
,CRIBE THE BOGIE-BULB EXTERNAL CONTOUR IN PLANES THROUGH 
THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES . 

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



19YP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 
=6.3 VOLTS 

ULTOR VOLTS = 11000 TO 20000 
GRID-N23 VOLTS ADJUSTED FOR FOCUS. 

GRID-N"2 VOLTS 

Cathode-Drive Service 
E.f = 6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS=II000 TO 20000 
GRID-N23-GRID-N"1 VOLTS ADJUSTED 

FOR FOCUS. 

I/) 

~ 
g 
OJ 
Z 
I 

C 
ir 

" I 

7 
w 

'" o 

• 
GRID-N"2-TO-GRID-N"1 VOLTS 

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

92CS-10789 

92CS-10818 
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20DP4C 
Picture Tube 

RECTANGULAR GLASS TYPE ALUM I N I ZED SCREEN 
MAGNETIC FOCUS ______ ..:..70:...° MAGNETIC DEFLECTION 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 
Grid No.1 to all other electrodes 
External conductive coating to anode. 

5 pf 
6 pf 

{1500 max. pf 
500 min. pf 
600 ± 30 ma Heater Current at 6.3 volts 

Electron Gun. ... Ion-Trap Type Requiring 
External Single-Field Magnet 

Optical: 
Phosphor (For Curves. see front of this Sectlon). 

Facep I ate, Spheri ca 1. . . . . . . . . . . . 
Light transmi ssi on (Approx.) ...... . 

Mechanical: 
We i ght (Approx.). . . . . 
Overall Length ..... . 
Neck Length • • . . . . • 
Projected Area of Screen. 
External Conductive Coating: 

P4-Sul fide Type, 
Al umini zed 

Fi ltergl ass 
75% 

30 lbs 
21-3/4" ± 3/8" 
7-112" ± 3/16" 

215 sq.in. 

Type. . . . . . • . . . • . . . Regul ar-Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Pi cture-Tube Dimensional-Out! ines and Bul b JI61 CI D sheets 
at front of this section 

Cap • . . • . . . . • . Recessed Small Cav i ty (JEDEC No.Jl-21) 
Base .•. Sma I l-Shel I Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW. . ..•.... 12N 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 10 - Grid No.2 
Pin ll-Cathode 
Pi n 12 - Heater 

c 

ANODE 

H H 

Cap - Anode 
(Grid No.3, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Design-Maximum Values: 

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

ANODE VOLTAGE. . 20000 max. 
GRID-No.2 VOLTAGE. . . . . . . . . .. 450 max. 

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

volts 
volts 

DATA 

4-63 



20DP4C 
GRID-No.1 VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage ... 
DC component. . . . . . . . . . 

140 max. 
o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
200 max. 

200 max. 
100 max. 

Typical Operating Conditions for Grid-Drive Service: 
Ilnless otherwise specified. voltage values 
are positive with respect to cathode 

Anode Voltage . . . . . . . . . 16000 
Gri d-No. 2 Voltage . . . . . . . 300 
Grid-No.1 Voltage for visual 

ext i nct i on of focused raster. -28 to -72 

Maximum Circuit Value: 

volts 
volts 
volts " 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 

volts 

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

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAIlTIONS FOR CATHODE-RAY TIlBES 

at front of this Section 

Eleclron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 



20HP4D 
Picture Tube 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts .... 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes 
Cathode to all other electrodes. 
External conductive coating to anode. 

600 ± 30 ma 

6 pf 
5 pf 

{1500 max. pf 
500 min. pf 

EI ect ron Gun. . .. Ion-Trap Type Requiring 
External Single-Field Magnet 

Optical: 
Phosphor (For Curves. see front of this Section). 

Faceplate, Spherical ........... . 
Light transmission (Approx.) ...... . 

Mechanical: 
Weight (Approx.) .... . 
Overall Lengt h ..... . 
Neck Length . . . . . . . 
Projected Area of Screen .. 
External Conductive Coating: 

P4--Sulfide Type, 
Aluminized 

Fi I terg I ass 
75% 

30lbs 
21-3/4" ± 3/8" 
7-112" ± 3/16" 

215 sq. in. 

Type. . . . . . . . . . . . . . Regu I ar-Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Out! ines and Bul b J161 CI D sheets 
at front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ... Smal I-Shel I Duodecal 6-Pin (JEDEC Group 4, No.B6-63) 

Basing Designation for BOTTOM VIEW. . ....... 12L 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

Cap - Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Design-Haximum Values: 

Unless otherwise specified, voLtage values 
are .Positive with respect to cathode 

ANODE VOLTAGE . . . . . . . . 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value ...... . 
Negative value: ..... . 

17500 max. 

1100 max. 
550 max. 

volts 

volts 
volts 

DATA 
4-63 



20HP4D 
GRI~No.2 VOLTAGE .• 
GRI~No.l VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage •.. 
DC component. . . . . . . . . . 

550 max. 

140 max. 
o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
200 max. 

200 max. 
100 max. 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified, voLtage vaLues 
are positive with respect to cathode 

Anode Vo 1 tage . • . . . . . . . 14000 
Gri d-No. 4 Voltage . . . . . . . -56 to +310 
Grid-No.2 Voltage. . . . . . . 300 
Grid-No.1 Voltage for visual 

ext i nct i on of focused raster. -28 to-72 

Maximum Circuit Value: 

volts 

volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

volts 

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

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATBODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION Of AMERICA 
Electron Tube Oivision Harrison, N. J. • 
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2IACP4-A/2IBSP4/2IAMP4-A 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
E.., = 6.3 VOLTS 
ULTOR-TO-GRID-N"I VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 

GRID-DRIVE SERVICE 
E.., = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID N!l.1 BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RESPECT TO GRID N"I TO GIVE 
FOCUSED RASTER CUTOF~ 

RASTER FOCUSED RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. AT AVERAGE BRIGHTNESS. 

RASTER SIZE = IS"x 13'12" RASTER SIZE = IS "x 13112" 

on 

15 
ID 

~ 
.J 
I 

b 
~ 
I 
:II w 
~ 
J: 
\) 

a: 
ID 
I-
J: 
Q 
.J 
J: 
\) 

J: 

I.C.I.COORDINATES OF SCREEN: X=0.2890, Y=0.3260 

450 

400 

35 

300 

25 

20 

15 

100 

50 

CATHODE DRIVE 
GRID DRIVE 

~ ~ ~ ~ ~ 60 ro ~ 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 92CM-877IRI 
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2IACP4-A/2IBSP4/2IAMP4-A 

PICTURE TUBE 

f-------201~· :tya"-------"'i 

I:.TOR 
RECESSED 

SMALL 
CAVITY CAP 

JETEC N!lJI-21 
(NOTE \) 

REFERENCE 
LINE 

SMALL-SHELL 

JETEC 

10-57 ELECTRON TUBE DIVISION CE-8155R1A 
RADIO CORPORATION Of AMERICA, HARRISON, New JERSEY 
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21AMP4A 

Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS ______ --=9'-=-0° MAGNETIC DEFLECTION 

GENERAL DATA 
Electr ical: 
Heater Current at 6.3 volts .... 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes 
Cathode to all other electrodes. 

600 ma 

6 !J.!J.f 
5 !J.!J.f 

External conductive coating to ultor. { 2500 max. !J.!J.f 
2000 min. !J.!J.f 

... Ion-Trap Type Requiring Electron Gun. 
External Single-Field Magnet 

Optical: 
Faceplate. Spherical .......... . 

Light transmission (Approx.) ..... . 
Phosphor (For Curves, see front of this Section) 

Meehan ical: 
Operating Position. 
Weight (Approx.) .. 
Overa 11 Length. . . 
Neck Length . . . . . . . 
Projected Area of Screen .. 
External Conductive Coating: 

... Filterglass 
. ...... 74% 
P4-Sul fide Type. 

Al umin ized 

. ... Any 
24 1 bs 

20" ± 3/8" 
7-1/2" ± 3/16" 

. . 262 sq. in. 

Type. . . . . . . . . . . . . . Regul ar-Band 
Contact area for grounding. . Near Reference Line 

For Additional Infonmation on Coatings and Dimensions: 
See Pi cture-Tube Dimensional-Out lines and Bul b JI71 DI E sheets 
at the front of th i s sect i on 

Cap .....•.... Recessed Small Cavity (JEDEC No.Jl-21) 
Base .•. Smal l-Shel 1 Duodecal 5-Pin (JEDEC Group 4. No.B5-57) 

Basing Designation for BOTTOM VIEW ........... 12N 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pin 11- Cathode 
Pin 12-Heater 

Cap - Ul tor 
(Grid No.3. 
Collector) 

C - External 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
1-63 Electron Tube Division Harrison. N. J. 



21AMP4A 

Maximum Ratings, Desirn-Naximum Values: 
ULTOR VOLTAGE .... 
GRID-No.2 VOLTAGE .. 
GRID-No.1 VOLTAGE: 

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment,warm-up period. 

Heater positive with 
respect to cathode. . . . 

Typical Operating Conditions: 
With ultor voltare of 
and grid-No.2 voltage of 

Grid-No.1 Voltage for visual 
ext i net i on of focused raster. 

Maximum Circuit Values: 

20000 max. vol ts 
550 max. volts 

220 max. volts 
155 max. volts 

o max. volts 
2 max. volts 

450 max. volts 
200 max. volts 

200 ,max. volts 

16000 volts 
300 voLts. 

-28 to -72 volts 

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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21AP4 

PICTURE TUBE 
RECTANGULAR METAL-SHELL TYPE 

MAGNET I C FOCUS MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. . . . . . .. 6.3 ... ac or dc volts 
Current. . . . . . .. 0.6 ± 10% ....... .. amp __ 

.Frosted Filterglass Faceplate, Spherical ..... 
Phosphor (For Curves, see front of 
Deflection Angles (Approx.): 

this Section) P4-Sulfide Type 

Diagonal. 
Hor i zonta 1 • • 
Vertical ... 

El ect ron Gun . . 

Tube Dimensions: 
Maximum overall length 
Greatest width at lip. 
Greatest he i ght at 1 i P 
Diagonal at 1 ip .... 

· . . . . . 700 

· . . . . . 66 0 

· . . . . . 500 

. Ion-Trap Type Requiring 
External Single-Field Magnet 

22-5/8" -
19-23/32" ± 1/8" 
15-5/16" ± 1/8" 

· 20-314" ± 1/4" 
Neck 1 ength. . . . . . . . . 
Radius of curvature of faceplate (Externa 1 

· 7-1/2" ± 3/16" ... 
surface). . 33" 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height. 
Diagonal .... 

18-1/8" 
13-11/16" 

. 19-1/8" 
· ...•.. Any Operating Position 

Ultor Terminal ... 
Base .. Small-Shell 

. • . . . . . . . . . . . Metal-Shell Lip 
Duodecal 5-Pin (JETEC Group 4, No.B5-57) ~ 

Basing Designation for BOTTOM VIEW. . ........ 12D ~ 

Pi n 1- Heater 
Pin 2 - Grid No.1 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

~ __ :r 

---
10 

2 " 
I I 

Maximum Ratings, Desifn-Center Values: 

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

Negative-bias value. 
Positive-bias value. 
Positive-peak value .... 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds .... . 

After equipment warm-up period .. . 
Heater positivewith respect to cathode. 

9-58 ELECTRON TUBE DIVISION 

Metal-Shell Lip
UI tor 
(Grid No.3, 
Co 11 ector) 

18000 max. 
500 max. 

125 max. 
o max. 
2 max. 

410 max. 
180 max. 
180 max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

~Indicates a change. 

DATA 
RADIO CORPORATION ·OF AMERtCA, I:1ARRtSON. NI1W JERSEY 
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21AP4 

PICTURE TUBE 

Maximum Circuit Values: 
Gri d-No.l-C i rcu i t Res i stance 1.5 max. 

9-58 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

ELECTRON TUBE DIVISION 
RADIO CORPORATiON Of AMERICA, HARRISON, NEW JERSEY 

megohms 

DATA 
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21AVP4B 

Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 72° MAGNETIC DEFLECTION 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts. . . . 600 ma 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes 6 J1iLf 
Cathode to all other electrodes. 5 J1iLf 

1 . 1 {2500 max. J1iLf 
Externa conductive coating to u tor. 2000 min. J1iLf 

Electron Gun. . lon-Trap Type Requi ring External 

Optical: 
Faceplate, Spherical .......... . 

Light transmission (Approx.) ..... . 
Phosphor (For Curves,seefrontofthissection). 

Meehan i ca 1 : 
Operating Position. 
Weight (Approx.) .. 
Overall Length. . . 
Neck Length . . .. .. 
Projected Area of Screen .. 
External Conductive Coating: 

Single-Field Magnet 

. .. Filterglass 

. ••.••• 74% 
P4--Sulfide Type, 

Aluminized 

. ... Any 
24 lbs 

23-1/32" ± 3/8" 
7-112" ± 3/16" 

. . 262 sq. in. 

Type. . . . . . . . . . . . . ... Special 
Contact area for grounding ....... Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb JI71 BIF sheets 
at the front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.J1-21) 
Base. . . . . . . . . . . . . . . Sma 1 I-She II Duodeca 1 6-P in, 

Arrangement 1, (JEDEC Group 4, No.B6-63) 
Basing Designation for BOTTOM VIEW. . ....... 12L 

Pin 1-Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin ll-Cathode C 
Pi n 12 - Heater 

Cap -Ultor 
(Gri d No.3, 
Grid No.5, 
Collector) 

C - External 
Conduct i ve 
Coating 

• RADIO CORPORATION Of AMERICA DATA 
1-63 Electron Tube Division Harrison, N. J. 



21AVP4B 
Maximum Ratings, Desien-Naximum VaLues: 
ULTOR VOLTAGE . . . . . . . . 
GRID-No.4 (FOCUSING) VOLTAGE: 

Posit ive val ue .. . 
Negative value .. . 

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

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode. . . . 

Typical Operating Conditions: 
With uLtor voLtaee of 
and erid-No.a voLtaee of 

Grid-No.4 Voltage for focus 
Grid-No.1 Voltage for visual 

extinction of focused raster. 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance .. 

22000 max. volts 

1100 max. volts 
550 max. volts 
550 max. volts 

220 max. volts 
155 max. volts 

o max. volts 
2 max. volts 

450 max. volts 
200 max. volts 

200 max. volts 

18000 voLts 
3 00 voLts 

-72 to +396 volts 

-28 to-72 volts 

• 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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21AWP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

General: 
Heater. for Unipotential 

Voltage ....... . 

DATA 

Cathode: 
6·3 
0.6 ± 10% 
Conduc-

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

. .. ac or dc volts 
. amp Current. . . . . . . . . 

~apacitance between External 
tive Coating and Ultor .. {2500 max. ~f ~ 

. . . .. . 2000 min. fLlJ-f .... 
Faceplate. Spherical . . . . . ... Filterglass 
Phosphor (For Curves. see front of this Section) P4-Sulfide Type 

Deflection Angles (Approx.): 
Diagonal . 
Horizontal 
Vertical. 

Electron Gun 

Tube D i mens ions: 
Overall length 
Greatest width. 
Greatest he i ght. 
D i agona I . . . . 
Neck I engt h. . . 

Aluminized 

· . . . . . . 720 

· . . . . . . 670 

· . . . . . . 530 

... Ion-Trap Type Requiring 
External Single-Field Magnet 

'23-1/32" ± 3/8" 
20-1/4" ± 1/8" 

· 16-3/8" ± 1/8" 
· 21-3/8" ± 1/8" 

Radius of curvature of faceplate (External 
· 7-112" ± 3/16" 
surface}. . 33" 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest he ight. 
Diagonal .... 
Projected area . 

. 19-1/16" 

. 15-1/16" 
20-1/4" 

262.sq. in .• 
Operating Position .................. Any 
Cap ........ . 
Base . . Sma 11-She 11 

Basing Designation 

. Recessed Small Cavity (JETEC No.J1-21) 
Duodecal 5-Pin (JETEC Group 4. No.B5-57) • 
for BOTIOM VIEW ..........• 12N 

Pin l-Heater 
Pin 2-Grid No.1 
Pin 10- Grid No.2 
Pi n 11- Cathode 
Pin 12-Heater 

Maximum Ratings, Desirn-Center Values: 

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

Negat ve-peak value. 
Negat ve-bias value. 
Posit ve-bias value. 
Posit ve-peak value. 

9-58 ELECTRON TUBE DIVISION 

Cap - Ul tor 
(Grid No.3. 
Collector) 

C - External 
Conduct ive 
Coating 

18000 max. 
500 max. 

200 max. 
140 maX. 

o max. 
2 max. 

volts 
volts 

volts. 
volts 
volts 
volts 

"'Indlcates a chan,ge. 

DATA 
RADIO CORPORATION Of AMERICA, HARRISON, NE.W JERSEY 
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21AWP4 

PICTURE TUBE / 
r-----------------------------,:~~ -' 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negat i ve wi th respect to cathode: 
During equipment wanm-up period 

not exceeding 15 seconds .... . 
After equipment wanm-up period .. . 

Heater positive with respect to cathode. 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance 

410 max. 
180 max. 
180 max. 

1.5 max. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARR:ISON, NEW JERSEY 

volts 
volts 
volts 

megohms 

DATA 
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2IAXP22-A 

COLOR KINESCOPE 
THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS 
MAGNEtiC CONVERGENCE MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 
Supersedes Type 21AXP22 

DATA 
General: 
Electron Guns, Three with Axes Tilted 

Toward Tube Axi s • • • • • • • • • ••• BI ue, Green, Red 
Heater, for Unipotential Cathode of 

Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

Voltage. • . • • . . •• 6.3 ac or dc volts 
Current. • . . . • . .• 1.8 ± 10% .••..• am~ 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 of any gun to all other 

electrodes except the No.1 grids 
of the other two guns. • • . •• . . 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 
other electrodes ..•••.•• 

Grid No.3 (Of each gun tied within 
tube to No.3 grids of other two 
guns) to all other electrodes •. 

Faceplate, Spherical •••••••• 
Light transmission (Approx.) ..•• 

Screen, on Inner Surface of Faceplate: 

7 

16 

9 }J#f 
• .Filterglass 
• ••••• 77% 

Type •.••..•.•• Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate phosphors, collectively) ..•• P22 

Fluorescence and phosphorescence of 
separate phosphors, respectively ••• Blue, Green, Red 

Persistence of group phosphorescence .••.••• Mediurr 
Dot arrangement. .••••• Triangular group consisting 0 

blue dot, green dot, and red dot 
Spacing between centers of adjacent dot trios (Approx.) 0.029" 
Size (Minimum): 

Greatest width. 
Height ...• 
Projected area . 

Focusing Method .•• 
Convergence Method • 
Defl ect i on Method. . . • • • 
Deflection Angles (Approx.): 

Horizontal ••••.• 
Vertical ••..•.• 

Tube Dimensions: 
Maximum overall length 
Diameter: 

At 1 ip ••.• 
At f1 ange. . • 

Weight (Approx.) • 
Mounting Position. 

8-56 
TUBE DIVISION 

• •. 19-1/16" 
15-1/4" 

• 255 sq. in. 
· El ect rostat i c 

Magnetic 
Magnetic 

25-5/16" 

20-9/16·" ± 1/8" 
20-15/16" ± 5/16" 

. • 28 lbs 
Tube axis horizontal 
(base pin 12 on top) 

TENTATIVE DATA 1 
'RADIO CORPORA.TlON OF AMelICA. HARRISON, f\lfW JERsey 
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2IAXP22-A 

COLOR KINESCOPE 

Ultor Terminal. ••••••••••••••••• Metal Shell 
Base •••• Small-Shell Neodiheptal 12-Pin (JETEC No.B12-131) 
Socket •••••••••• ·Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads). or equivalent 
Basing Designation for BOTTOM VIEW. ••••••••• 14AH 

Pi n 1 - Heater 
Pin 2 -Grid No.1 

of Red Gun 
Pin 3-Grid No.2 

of Red Gun 
Pi n 4 - Cathode 

Pin 9-Grids No.3 
Pin ll-Grid No.2 

of Bl ue Gur, 
Pin 12~Grid No.1 

of Blue Gun 
Pi n 13 - Cathode 

of Red Gun 
Pi n 5 - Cathode 

of Blue Gun 
Pin 14 -Heater 

of Green Gun 
Pin 6-Grid No.1 

METAL SHELL: 

of Green Gun 
Pin 7-Grid No.2 

of GreeQ Gun 

Maximum Ratings, Desifn-Center Values: 
lILTOR-TO-CATHODE (Of each gun) VOLTAGE •• 
ULTOR CURRENT, (Average, each gun) •••• 

RID-No.3-TO-CATHODE (Of each gun) VOLTAGE 
GRID-No.2-TO-CATHODE VOLTAGE (Each gun) • 
GRID-No.l-TO-CATHODE VOLTAGE (Each gun): 

Negative bias value •••••••••• 
Positive bias value •••••••••• 
Positive peak value •••••••••• 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds •••••• 

After equipment warm-up period •••• 
Heater positive with respect to cathode 

Equipment Design Ranges: 

. Ul tor 
(Grid No.4, 
Gri d No.5, 
Coll ector) 

25000 max. volts 
500*max. J.l8.mp 

6000 max. volts 
800 max. volts 

400 max. volts 
o max~ volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

With any uttar voLtafe IEc4keach fun) between 20000'/1 and 
25000 volts 

Grid-No.3 (Focusing 
electrode)-to-Cathode 
(Of each gun) Voltage 

Grid-No.2-to-Cathode 
Voltage (Each gun) 
when circuit design 
util izes grid-No.1-
to-cathode voltage 
(Ec k) at fixed 
valOe for raster 

15.2% to 21. 2% of EC4keach gun volts 

cutoff ••••••••••••••• See Cutoff Desifn Chart 

*, *; See next page. 

8-56 
TUBE DIVISION 

TENTATIVE DATA 1 
RAOIO CORPORATION OF AMnlCA. HARRISON, NEW JERSEV 
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2IAXP22-A 

COLOR KINESCOPE 

Grid-No.1-to-Cathode Volt
age lEach gun) for Visual 
Extinction of Focused 
Raster when circuit de
sign util izes grid-No.2-
to-cathode voltage 
IEc2k) at fixed value. See Cutoff Design Chart 

Variation in Raster 
Cutoff Between Guns 
in Any Tube ••••• ± 21% of average of highest 

and lowest cutoff values 
Grid-No.3 Cur-rent for ultor 

cu rrent of 800 pamp. • • • 
Grid-No.2 Current lEach gun) 
Percentage of Total Ultor Current 

Suppl ied by Each Gun: 
To produce Illuminant-C White 
I I.C.I. Coordi nates 
x = 0.310, y = 0.316): 

Red gun. • •• 
Bl ue gun ••• 
Green gun ••••• 

To produce White of 85000 K + 
27 M.P.C.D. I I.C.I. Coordin
ates x =0.287, y=0.316): 

Red gun •••• 
Bl ue gun ••• 
Green gun. • • • • • • • 

Maximum Raster Shift in Any 
Direction from Screen Center'. 

Adjustment to be Provided by 
the Follow; ng Components: 

Purifying magnet ••••• 

Magnetic-field equal izer •••• 

Tangential •••••••••• 
Radial •••••••••••• 

-45 to +75 
-5 to +5 

47 to 67 
11 to 24 
20 to 33 

42 to 60 
12 to 27 
23 to 38 

pamp 
Jiamp 

per cent 
per cent 
per cent 

per cent 
per cent 
per cent 

inch 

Raster sh i ft of 1" max. in 
any direct i on from sc reen 

center 
Beam d i sp 1 acement with re
spect to phosphor dot at 
pos i t i on of max. d i sp 1 ace
ment Ii. e. , edge of sc reen) 

±O.0005" to ±O.007" 
±O.0005" to ±O.005" 

A value of average ultor current per gun higher than 500 microamperes 
will increase picture brightness but may impair resolution and shorten 
cat hade 1 i fe. 

a centeringofthe raster on the screen is accomplished by passing direct 
current of the required value through each paIr of deflecting coils to 
compensate for raster sh i ft resul t i n9 from adjustments for opt imum con
vergence and color purity. 

I/:. Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 20000 volts. 

8-56 
TUBe DIVISIQN 

TENTATIVE DATA 2 
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2IAXP22-A 

COLOR KINESCOPE 

Lateral-Converg i ng Magnet :$~ 
After adjustment nas been 
made for color pu:rity and 
dynamic convergence--
Max. shift of blue beam •• 
Max. shift of red and green ·beams. 
Average of max. shift of red 

and green beams •••• 
Radial-Converging Magnet 

Assembly:"' 
For static convergence--

After adjustment has been made 
for optimum color purity 
and dynamic convergence 
(Each beam). • • • • • • • • 

For dynamic convergencet~ 
Effected by magnetomotive force 

of parabol ic andlor saw
tooth waveshape· synchron
ized with scanning. 

HorizontaL: 
Blue pattern

Parabola-ampl itude to 
provide" •• 

Sawtooth ampl itude to 
provideoo • 

Red pattern & green pattern-
Parabola: 

Ampl itude to provide"' •• 
Rat i 0 of red-pattern 

shift to green-pattern 
shift ••••••••• 

Sawtooth: 
Amplitude for red pattern 

to provideoo •••••• 

Ampl itude for green pattern 
to provideoo •• 

Difference between red
pattern shHt and green
pattern sh i ft 
(ShiftR - ShiftG)· 

VerticaL: 
Bl ue pattern--

Parabola ampl itude to 
provide"' • 

•• ~.t'''fOO: See ne.xt page. 

8-56 
TUBe DIVISION 

• ±1/4" 
• ±l/S" to ±3/S" 

±7/32" to ±9/32" 

• • • • • Sh i ft of ±5/S" 

Shift of 114" to 9/16". 

Shift of ±50% of the 
shift caused by pa

rabola ampl itude 

Sh i ft of liB" to 3/B" 

112 to 2 

Shift of -35% to +S5% 
of the sh i ft caused by 

parabola amplitude 

Shift of -85% to +35% 
of the shi ft caused by 

parabola ampl itude 

o to +100% 

Shift of 0 to lIS" 

TENTATIVE DATA 2 
IADIO (OIt,ORATION OF AMeRICA, H~.lRISON. NEW JEIISEY 
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2IAXP22-A 

COLOR KINESCOPE 

For dynamic convergencet (Cont'd): 
Vertical: 

Sawtooth ampl itude 
to provideoo •• " "Shift of 0 to 1/4" 

Red pattern & green pattern--
Parabola: 

Ampl itude to provide'", Shift of 1/8" to 3/B" 
Ratio of red-pattern 

sh i ft to g reen-
pattern sh i ft , • , • , , 1/2 to 2 

Sawtooth: 
Ampl itude to provideoo Shift of -1/8" to +3/16" 
Difference between red-

pattern shift and 
green-pattern shift 
(ShiftR - ShiftG) • , • , ••••• 0 to +100% 

Examples of Use of Design Ranges: 
For ultor voltaF/e of 20000 25000 volts 

Grid-No.3 (Focusing Electrode)-
to-Cathode (Of Each Gun) 
Vo I tage. • • • • • • • • . 3040 to 4240 3800 to 5300 volts 

Grid-No.2-to-Cathode Voltage 
(Each Gun) when circuit de
sign util izes grid-No.1-to-
cathode vol tage of -70 vol ts 
for raster cutoff. • • •• 130 to 370 130 to 370 volts 

Grid-No.l-to-Cathode Voltage 
(Each Gun) for Visual 
Extinction of Focused 
Raster when circuit design 
util izes grid-No.2-to-

~ 
cathode voltage of 200 volts -45 to -100 --45 to -100 volts 

Limiting Circuit Values: 
iF/h-VoltaF/e Circuits: 

In order to minimize the possibi r ity of damage to the 
tube caused by a momentary internal arc, it is recommended that 

if' the ultor power suPPly and the /!rid-No·3 power supply be of the 
, limited-energy type with inherent regulationto limit the con

tinuous short-circuit currentto50 milliamperes. In addition, 
to prevent cathode damage with resu Itant decrease j n tube I i fe, 
the effective resistance between grid-No.3 powersupply output 
capacitor and the grid-No.3 electrode should be not less than 
50000 ohms. This resistance should becapable of withstanding 
the maximum instantaneous current and voltage in the grid-« No.3 ci rcuit. 

In equipment utilizingawell-regulatedultorpower supply, 
the grid-No.9-circuit resistance should be I imited to 7.5 
megohms. 

$,.,t,"',OO: See next page. 

8--56 
TUBE DIVISION 
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2IAXP22-A 

COLOR KINESCOPE 

Low-Voltage Circuits: 
Grid-No.1-Circuit Resistance 

(Each Gun) 1. 5 max. megohms 
When the cathode of each gun is not connected directly 

to the heater. the grid-No.2-to-heater circuit, the grid
No.1-to-heater circuit, and the cathode-to-heater circuit 
should each have an impedance such that their respective power 
sources in combination will not supply an Instantaneous or
cant i nuous short-c i rcu i t current of more than 300 mi 11 i amperes 
total. Such current 1 imitation will prevent heater burnout in 
case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater. the 
grid-No.2-to-heater circuit, and the grid-No.l-to-heater cir
cuit should each have an impedance such that their respeCtive 
power sources in combination will not supply an instantaneous __ J 

or cant i nuous short-c i rcu i t current of more than 300 mi 11 i amperes 
total. Such current 1 imitation will prevent heater burnout in 
case of a momentary internal arc within the tube. 

The direction of movement of the red and green beam isopposite to that 
of the blue beam. 
Indicated values apply when RCA test yOke is used with the 21AXP22-A • 

.. The parabola ampl itude is determined by the average value of the Shifts 
at the extremities of the respective horizontal and vertical axes of 
the screen with convergence of the three beams maintained at the center 
of the screen. An increase in amp1itude should move the blue beam 
toward the top of the screen; the red beam toward the lower left of 
the screen; and the green beam toward the lower right of the screen. 

00 The sawtooth ampl itude is determined by the di fference between the 
shifts at the extremities of the respect ive horizontal and vert ical 
axes of the screen. Positive amplitude Indicates that the shift at 
the right or bott.om of the screen is greater than the shift at the 
1 eft or top of the screen. 

X-RAY WARNING 

X-ray radiation is produced by the 2IAXP22-A when it is 
operated at its normal ultor voltage. The radiation is 
through the faceplate, and is sufficient to require the 
adoption of safety measures in TV receivers. Shielding 
such as that provided by a 1/4-inch thickness of safet~ 
glass (Ilmel in front of the faceplate, should prove 
adequate to provide protection against personal injury 
from prolonged exposure at close range when the tube is 
oper~ted at its maximum ultor voltage rating. 

When this tube i~ being serviced outside of the TV receiver 
cabinet, it should never be operated without providing 
adequate X-ray shie·lding in front of faceplate. Because 
the ultor voltage may rise above its maximum rated value (1-_'. 
for short periods during adjustment with increase in the 
amount of X-ray radiation, provision should be made for 
placing a 3/8-inch thickness of safety glass in front of 
the faceplate to avoid the hazard of X-ray radiation. 

8-56 
TUBE DIVISION 

TENTATIVE DATA 3 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



1 

t. 

~ 
2IAXP22-A 

CUTOFF DESIGN CHART 

Ef'=6.3 VOLTS 
ULTOR-TO-CATHODE (OF EACH GUN) VOLTS =20000 TO 25000 
GRID-N!!3-TO-CATHODE (OF EACH GUN) VOLTS = 

ADJUSTED FOR FOCUS 

.:L. 

-200 

-180 

-160 

-140 
Ul 

~ 
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a 
0 
;z: 

~ U -100 
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o 100 200 300 400 500 600 
GRID-N!!2-TO-CATHODE VOLTS 

TUBE DIVISION 92CM-8565RI 
RADIO coaPORATfON OF AMERICA. HAlRISON, NfW JEI$EY 
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2IAXP22-A 

COLOR KINESCOPE 

TUBE DIVISION 

3 BOSSES 
ON FL,ANGE 

CE-8399R4A 
RADIO CORPORATION OF AMUICA.. HARRISON, NEW JERSEY 
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2IAXP22-A 

COLOR KINESCOPE 

L.OCATION OF .RADIAL-
CONVERGING POLE PIECES 

HORIZONTAL 
t OF SCREEN 

LOCATION OF LATERAL
CONVERGING POLE PIECES 

PLANE THROUGH 
t OF PIN N02 
AND TUBE AXIS 

BASE 
BOTTOM VIEW 

EXTERNAL. VIEW 
AT a-B' 

EXTERNAL VIEW AT A-AI 
DETAIL OF FLANGE BOSSES 

92CL-8399R4 

8-56 TUBE DIVISION CE-8399R4B 
1,1,010 CORj>ORATlON OF AMUICA. HARRISON. NEW JERSEY 
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2IAXP22-A 

COLOR KINESCOPE 

NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 'l"~ 
REFERENCE-L I NEAND NECK-FUNNEL-CONTOUR GAUGE I SHOWN BELOW) 
AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE IS 

~!~;:~INTE: T~~ ~~;S~N;~:;:C.TION OF THE PLANE CC' OF THE . 

NOTE 2: SOCKET FOR TH I S BASE SHOULD NOT BE RIG I DL Y MOUNTED; 
I T SHOULD HAVE FLEXI BLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A 
CIRCLE CONCENTRIC WITH METAL~SHELL AXIS AND HAVING A 
DIAMETER OF 3". 
NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLT
AGE. ANY MATERIAL IN.CONTACT WITH THE SHELL OR THE FACE 
MUST BE INSULATED TO WITHSTAND THE MAXIMUM APPLfED ULTOR 
VOLTAGE. 

0.000" 

0.125" 

0.250" 

0.375" 

8-56 

REFERENCE-LINE AND 
NECK-FUNNEL - CONTOUR GAUGE 

2.062" + 0.001" 
- 0.000" 

0.385" 2.062" 
+ 0.001" 
- 0.000" 

+ 0.001" 0.500" 2.084" ± 0.001" 
- 0.000" 

2.062" 

+ 0.001" 0.625" 2.122" ± 0.001" 
- 0.000" 

2.062" 

+ 0.001" 
- 0.000" 

2.062" 0.750" 2.182" ± 0.001" 

TUBE DIVISION 
RADIO CORPORATlON Of AMERICA. H~RRISON, NEW JERSEY 

CE-8399R4C 
-8844 A 
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2IAXP22-A 

( COLOR KINESCOPE 

y x y x 

0.875" 2.258" ± 0.001" 1.625" 3.216" ± 0.00111 

1.000" 2.352" ± 0.001" 1.750" 3.44011 ± 0.001" 

1.125" 2.465" :t- 0.001" 1.875" 3.678" ± 0.001" 

1.250" 2.604" ± 0.001" 2.000" 3.958" ± 0.001" 

1.375" 2.778" ± 0.001" 2.125" 4.332" ± 0.001" 

1.500" 2.990" ± 0.001" 

8-56 
TUBE DIVISION 

CE-88448 
RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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2IAXP22-A 

TYPICAL DRIVE CHARACTERISTICS 
10000 E-r =.6.3 VOLTS { 

ULTOR-TO-CATHODE (or EACH GUN) VOLTS= 2Ojs'bUO 

• GRID-N!!2-TO-CATHODE (or EACH GUN) VOLTS = EC2K 

CURVES DRIVE EC2K 0 1 
GRID N21 ~ 6 
CATHODE MEASURED WITH --f~ ---

ZERO vrDEO DRIVE --", 

• II oL lLL 
.. " ~, I I 

_~ Ih 1 
3 

/') I~I 

iflit 
81- I/l§{-· 

z 2 

r~ lQ (l~~ 
:;) 

" 0: 
IU 

I/~ ~ rl 0. 

VI 
IU ~j 0: 

'" J 0.10 
l: ~ < 
0 
0: • !l ::;; 
0: 6,--r--;~i- I-L,o"" III 0 

IJ-~I 'L f'o /1 
..J -r-~- I Ii 1h11 :;) 1 

&~~I / 1/ [I 

4 1 II /J 11 1/ 
L' I 1/ VI VI 1/ 

3 i Ii VI I 11 ILlL 
/ ,'l / II 'I I I, 

1/ / rl I.', ',1 ~ '(IV 
/ 

2 I 

1/) /1. r~t I~ 
II 

~I J 

/ r/', ~ ~ ~ 100 , 
2 4 5 8 100 2 

VIDEO SIGNAL VOLTS rROM ULTOR -CURRENT CUTorr PER GUN 

TUBE DIVISION 92CM-8S66RI 
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2IAXP22-A 

TYPICAL LIGHT - OUTPUT CHARACTERISTICS 

Eof'= 6.3 VOLTS 
GRID-Na3-TO-CATHODE (OF" EACH GUN) VOLTS = ADJUSTED FOR 

fOCUS 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR CUR

RENT TO PRODUCE 85000K + 27 M.P. C.D. WHITE LIGHT OUTPUT 
PERCENTAGE OF TOTAL ULTOR CURRENT 5UPPLIED BY EACH GUN 

TO PRODUCE 85000K+27 MP-C.D. WHITE: 
RED GUN: 51"10 
BLUE GUN: 19.,. 
GREEN GUN: 30"0 

RASTER SIZE: 19VJ6N x 14 "2N 
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2IAXP22-A/2IAXP22. 
COLOR PICTURE TUBE 

THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

A"LUM I N I ZED TR I COLOR PHOSPHOR-DOT SCREEN 
Replacement for Types 21AXP22 6 21AXP22-A 

DATA 
General: 
Electron Guns, Three with Axes Tilted 

Toward Tube Axis ...........•.. Red, Blue, Green 
Heater, for Unipotential Cathode of 

Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 
Voltage. . . . . . . .. 6.3 
Current . . . . . . . .. 1.8 ± 10% 

Faceplate, Spherical .......•.. 
Li ght transmi ss ion (Approx.) ..... 

Screen, On Inner Surface of Faceplate: 

.ac or dc volts 
.... amp 
Fi lterglass 
• ••. 77% 

Type ..........• Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate phosphors, collectively) •... P22 

Fluorescence and phosphorescence of 
separate phosphors, respectively .... Red, Blue, Green 

Persistence of group phosphorescence .......• Medium 
Dot arrangement .....•. Triangular group consist ing of 

red dot, blue dot, and green dot 
Spac ing between centers of adjacent dot trios (Approx.) 0.029" 
Size (Minimum): 

Greatest wi dth. 
He i ght. . . . . 
Projected area. 

Focusing Method .. 
Convergence Method. 
Deflection Method 
Deflection Angles (Approx.): 

19-1116" 
... 15-114" 
. 255 sq. in. 
Electrostatic 

.Magnetic 

.Magnetic 

Horizontal. .. 
Vertical .... 

Tube Dimensions: 

... 700 

. .. 550 

Maximum overall length. 
Diameter: 

25--5/16" 

At lip .... 
At flange .. 

Weight (Approx.). 
Ope rat i ng Pos i t ion. 

Ultor Terminal. . 
Socket. . . . . . . 

20-9/16" ± 118" 
20-15/16" ± 5/16" 

. 28 lbs 

.Tube axis horizontal 
(Base pin 12 on top) 

•........... Metal Shell 
Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 

• For Curves, see front of this section. 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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2IAXP2.2-A/2IAXP22 
COLOR PICTURE TUBE 

Base ...• Small-Shell Neodiheptal 12-Pin (JEDEC No.B12-131) '--
Basing Designation for BDTTOM VIEW ........... 14W 

Pin 1- Heater Pin 9-Grids No.3 
Pin 2-Grid No.1 Pin 11- Grid No.2 

of Red Gun of Blue Gun 
Pin 3 - Gri d No.2 Pin 12-Grid No.1 

of Red Gun of Blue Gun 
Pin 4 - Cathode Pin 13 - Cathode 

of Red Gun of Blue Gun 
Pin 5 - Cathode Pi n 14 - Heater 

of Green Gun METAL SHELL-
Pin 6 - Gri d No.1 

of Green Gun 
Pin 7-Grid No.2 

of Green Gun 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-CATHODE (Of each gun) VOLTAGE. 
GRIO-No.3-TO-CATHODE (Of each gun) VOLTAGE. 
GRID-No.2-TO-CATHODE VOLTAGE (Each gun) . 
GRID-No.1-TO-CATHODE VOLTAGE (Each gun): 

Negative-bias value .. . 
Positive-bias value .. . 
Positive-peak value ......... . 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 
Heater negative with respect to cathode: 

During equipment wanm-up period 
not exceeding 15 seconds ..... . 

After equipment wanm-up period ... . 
Heater positive with respect to cathode 

Limiting Circuit Values: 
Hillh-Voltalle Circuits: 

Ultor 
(Grid No.4. 
Grid No.5. 
Co 11 ector) 

25000 max. volts 
6000 max. volts 

BOO max. volts 

400 max. volts 
0 max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

In order to minim}ze the possibi t ity of damage to the 
tube caused by a momentary internal arc, it is recommended 
that the ultor power supply and the Ilrid-No'3 power supply 
be of the I imited-energy type with inherent regulation to 
I imit the cont inuous short-ci rcuit current to 50 mi It iamperes. 
In addition, to prevent cathode damage with resultant decrease 
in tube I ife, the effective resistance between grid-No.3 power
supply output capacitor and the grid-No.3 electrode should be 
not less than 50.000 ohms. This resistance should be capable 
of withstanding the maximum instantaneous current and voltage 
in the grid-No.3 ci rcuit. 

In equipment uti I izing awell-regulated ultor power sUJ>ply, 
the grid-No.3-circuit resistance should be limited to 7.5 
megohms. 

Low-Voltall! Circuits: 

Grid-No. I-Circuit Resistance lEach gunl . 1.5 max. megohms 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION' OF AMERICA. HARRISON, NEW JERSEY 
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2IAXP22-A/2IAXP22 
COLOR PICTURE TUBE 

When the cathode of each Eun is not connected directly 
to the heater, the gr-id-No.2-to-heater circuit, the grid
No.l-to-heater ci rcuit, and the cathode-to-heater circuit 
should each have an impedance such that their respective 
power sources in combination wi I I not supply an instantaneous 
or-continuous short-ci rcuit current of more than 300mi II iamperes 
ata!. Such current I imitation wi II prevent heater burnout 

In case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 
grid-No.2-to-heater ci rcuit, and the grid-No. I-to-heater 
circuit should each have an impedance such that their re
spective power sources in combination wi II not supply an 
instantaneous or continuous short-circuit current of more 
'han 300 mi II iamperes total. Such current I imitat ion wi II 
prevent heater burnout in case of a momentary internal arc 
within the tube. 

X-RAY WARNING 

X-ray radiation is produced by the 2IAXP22-A/2IAXP22 when 
it is operated at its normal ultor voltage. The radiation is 
through the faceplate , and is sufficient to require the 
adoption of safety measures in television receivers. Shielding 
such as that provided by a J/4-inch thickness of safety glass 
{I imel in front of the faceplate , should prove adequate to 
provide protect ion against personal injury from prolonged 
exposure at close range when the tube is operated at its 
maximum ultor-voltage rating. 

When this tube is being serviced outside of the te!evisio 
receiver cabinet, it should never be operated without providing 
~,dequate X-ray shielding in front of faceplate. Because the 
ultor voltage may rise above its maximum rated value for short 
periods during adjustment with increase in the amount of X-ray 
radiation , provis~on should be made for placing a 3/8-inch 
thickness of safety glass in front of the faceplate to avoid 
the hazard of X-ray radiation. 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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21CBP4A 
Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 900 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 ~f 
Cathode to all other electrodes. . 5 ~f 

External conductive coating to ultor. {2500 max. ~f . 2000 mi n. ~f 

Electron Gun •....... Type Requiring No lon-Trap Magnet 

Optical: 
Faceplate, Spherical ..•........ 

light transmission (Approx.) ..... . 
Phosphor (For Curves, see front or this Section). 

Mechanical: 
Operating Position. 
Weight (Approx.) .. 
Overall length ... 
Neck length . . . . . . . 
Projected Area of Screen. . 
External Conductive Coating: 

. . Fi lterg I ass 
. .....• 74% 
P4-Sulfide Type, 

Al umi ni zed 

. ... Any 
24 lbs 

18" ± 3/8" 
5-1/2" ± 3/16" 
.. 262 sq. in. 

Type. . . . . . . . . . . . . . . . . Spec i al 
Contact area for grounding ....... Near Reference line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Out lines and Bulb J171 D/ E sheets 
at the front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-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. 

Pin i-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10 -Grid No.2 
Pi n 11 -Cathode c 
Pi n 12 - Heater 

. . 12l 

Cap - Ultor 
(Grid No.3, 
Grid No.5, 
Coli ector) 

C - External 
Conductive 
Coating 

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

DATA 

/-63 



21CBP4A 
Maximum and Minimum Ratings, Desien-Naximum Values: 

ULTOR VOLTAGE . . . . . . . . 22000 max. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value .. . 
Negat ive val ue .. . 

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

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment wanm-up period 

not exceeding 15 seconds ... 
After equ i pment wanm-up peri od. 

Heater positive with 
respect to cat hode. • . . 

Typical Operating Conditions: 
With uttor voltaee of 
and erid-No.2 voltaee of 

Grid-No.4 Voltage for focus 
Grid-No.1 Voltage for visual 

extinction of focused raster. 

Maximum Circuit Values: 
Grid--No.l--Ci rcuit Resistance .• 

1000 max. 
500 max. 
550 max. 

220 max. 
155 max. 

o max. 
2 max. 

{6.9 max. 
5.7 mi n. 

450 max. 
200 max. 

200 max. 

16000 

3 00 

o to 450 

-28 to -72 

. 1.5 max. 

volts I 

vol t5 \,,
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 

Electron Tube Division • RADIO CORPORATION OF AMERICA 
Harrison, N. 1. 
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21CQP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater hduin~ controlled warm-up time 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC) ...... . 
Current .........••. 
Warm-up time (Average) ..•.. 

Capacitance between External Conductive 
Coating and Ultor ......... . 

Faceplate, Spherical •......... 
Phosphor (For Curves. see front of this section). 

Deflection Angles (Approx.): 
Diagonal .... 
Hor i zonta l. . . 
Vertical .... 

6.3 volts 
0.6 ± 5% amp 

11 sec 

{2500 max. iJ11-f 
2000 min. iJ11-f 
... Filterglass 
. P4-Su 1 fide Type 

Al umin i zed 

Electron Gun .•. 
Tube DimensionS: 

Type Requiring No 

1100 

1050 

. 870 

lon-Trap Magnet 

Overall length. 
Greatest wi dth. 
Greatest he i ght 
Diagonal .... 
Neck length . . . . . . . . . . 
Radius of curvature of faceplate 

(External surface) •... 
Screen Dimensions (Minimum): 

Greatest width .. 
Greatest height. 
Diagonal •.... 
Projected area .. 

14-7/16" ± 3/8" 
20-1/4" ± 1/8" 
16-318" ± 1/8" 
21-3/8" ± 1/8" 

5-3/16" ± 3/16" 

. 28-1/2" 

19-1/16" 
15-1/16" 

. 20-1/4" 
262 sq. in. 

Operating Position. .. • ...••.•.. Any 
Cap .•...... 
Base .......• 

.Recessed Small Cavity (JEDEC No.Jl-21) 

. ...... Special (JEDEC No.B6-185) 
Basing Designation for BOTTOM VIEW.. . ....... 7FA 

Pin 2 - Cathode 
Pi n 3 - Heater 
Pin 4-Heater 
Pin 5-Grid No.1 
Pin 6-Grid No.4 
Pin 1-Grid No.2 ~ 

3 5 

2 ===7 6 
=== 

C 7 

Maximum Ratings, Desifn-Center Values: 
ULTOR VOLTAGE .•...•... 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 
Negative value. 

GRID-No.2 VOLTAGE .. 

4-60 ELECTRON TUBE DIVISION 

Cap - Ul tor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

18000 max. 

1000 max. 
500 max. 
500 max. 

volts 

volts 
volts 
volts 

DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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21CQP4 

PICTURE TUBE 

GRID-No.1 VOLTAGE: 
Negative-peak value. 
Negative-bias value. 
Positive-bias value. 
Positive-peak value .•.• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds. 
After equipment warm-up period 

Heater positive with 
respect to cathode • • • 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance 

200 max. 
140 max. 

o max. 
2 max. 

410 max. 
180 max. 

180 max. 

1.5 max. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

4-60 EUClRON lUBE DIVISION 
IADIO CORPORATION Of AMEIICA. KAlIISOtt NEW JElRY 

volts 
volts 
volts 
volts 

volts 
volts 

volts 

megohms 

DATA 
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21CYP22 

COLOR PICTURE TUBE 
THREE-GUN, GRADED-HOLE, SHADOW-MASK TYPE 
ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 

ALL-GLASS ENVELOPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

DATA 
Genera 1 : 
Electron Guns, Three with Axes Tilted 

Toward Tube Axis ••••••••• 
Heater, for Unipotential Cathode of 

Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

••• Blue, Green, Red 

Vo 1 tage. • • • • • • •• 6.3 •••••• ac or dc volts 
Current. • • • • • • •• 1.8 ± 10% 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 of any gun to all other 

elect rodes except the No.1 g ri ds 
of the other two guns. • • . • • • • 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 
other electrodes •••••••• 

Grid No.3 (Of each gun tied within 
tube to No.3 grids of other two 

••••.•• amp 

7 w f 

16 

guns) to all other electrodes •• 
External conductive coating to grid No.6. 

9 wf 
{2500 max. wf 

2000 min. Wf 
Faceplate, Spherical ••••••••• 

Light transmission (Approx.) •••••• 
Screen, on Inner Surface of Faceplate: 

• Fi ltergl ass 
72% 

Type •••••••••• Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate phosphors, collectively) •••• P22 

Fluorescence and phosphorescence of 
separate phosphors, respectively ••• Blue, Green, Red 

Persi stence of group phosphorescence • • • • • • • Med i um 
Dot arrangement ••••••• Triangular group consisting of 

blue dot, green dot, and red dot 
Spac i ng between centers of adjacent dot tri os (Approx.) 0.029" 
Size (Minimum): 

Greatest width 
Height •••• 
Pro j ected area 

19-1/4" 
15-1/2" 

261 sq. in. 
Focusing Method •• 
Convergence Method 
Deflection Method •••••• 
Deflection Angles (Approx.): 

El ectrostat i c 
Magnetic 
Magnetic 

Horizontal •• 
Vertical ••• 

Tube Dimen~ions: 
Overall 1 ength 
Diameter ••• 

Weight (Approx.) • 
Operating Position •• 

(Base pin 

25-1132" ± 3/8" 
20-13/16" ± 118" 

• •••• 36-112 lbs 
• •••••• Tube Axi s Hori zontal 
12 and V-grooved panel pad on top) 

8-57 ELECTRON TUBE DIVISION 
TENTATIVE DATA 1 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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21CYP22 

COLOR PICTURE TUBE 

Caps (Two). • ••.• Recessed Small Cavity (JETEC No.Jl-21) 
SoCket. •• • ••••• Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 
Base •••. Small-Shell Neodiheptal 12-Pin (JETEC No.B12-131) 

Basing Designation for BOTTOM VIEW ••••••••••• 14AL 
Pin i-Heater Pin 13-Cathode 
Pin 2-Grid No.1 of Blue Gun 

of Red Gun Pi n 14 - Heater 
Pin 3-Grid No.2 Cap Over 

of Red Gun Pi n 1- Ultor 
Pin 4-Cathode (Grid No.4, 

of Red Gun Grid No.5) 
Pin 5 - Cat hade Cap. Over 

of Green Gun Pin 2-Grid No.6, 
Pin 6-Grid No.1 Collector, 

of Green Gun 3 High-
Pin 7-Grid No.2 Voltage-

of Green Gun Supp 1 y 
Pin 9-Grid No.3 Terminal 
Pin ll-Grid No.2 C-External 

of Bl ue Gun Conduct i ve 
Pin 12-Grid No.1 Coating 

of Blue Gun 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-CATHODE (Of each gun) VOLTAGE ••• 25000 max. volts 
Between the Ultor Terminal and the High-Voltage-Supply 
Terminal (See Dimensional Outline), it is necessary to 
connect a resistor of 50,000 ohms as described under 
Limiting Circuit Values. The high voltage must belconnec
ted to the High-Voltage-Supply Terminal--never di rectly 
to the Ultor Terminal. 

\ .. ~ ... ,.'/ 

GRID-No.3-TD-CATHODE (Of each gun) VOLTAGE. 6000 max. volts ,~ 
GRID-No.2-TD-CATHODE VOLTAGE (Each gun). 600 max. volts 
GRID-No.l-TO-CATHODE VOLTAGE (Each gun): 

Negative bias value. • • • 
Pos i t i ve bias value • • • • • • • • • • 
Positive peak value •••••••••• 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds •••••• 

After equipment warm-up period •••• 
Heater positive with respect to cathode 

Equipment Design Ranges: 

400 max. 
o max. 
2 max. 

410 max. 
1BO max. 
180 max. 

volts 
volts 
volts 

vol ts \Jb/ 
volts 
volts 

With ultor voltage IEc"keach ) between 20000* and 
• gun 25000 volts i1f~ 

',~ Grid-No.3 (Focusing 
Electrode)-to-Cathode 
(Of each gun) Voltage 

t, H: See next page. 
16.8% to 20% of EC4keach gun volts 

8-57 TENTATIVE DATA 1 
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21CYP22 

COLOR PICTURE TUBE 

Grid-No.2-to-Cathode 
Voltage (Each gun) 
when circuit design 
util izes grid-No.1-
to-cathode voltage 
(Ec1k) at fixed value 
for raster cutoff. • • • • • • • . See Cutoff Design Chart 

Grid-No.1-to-Cathode 
Voltage (Each gun) 
for Visual Extinction 
of Focused Raster 
when circuit design 
util izes grid-No.2-
to-cathode voltage 
(EC2k) at fixed 
val ue. • • • • • • • • • • • • •• See Cutoff Design Chart 

Variation in Raster 
Cutoff Between Guns 
in Any Tube ••••• 

Grid-No.3 Current •••••• 
Grid-No.2 Current (Each gun) 
Percentage of Total Ultor 

Current Suppl ied by Each Gun: 
To Produce Jih i te of 
85000 K+27 N.P.C.D. 
(I.C.I. Coordinates 
x =0.287. Y =0.316): 

Red gun •••••• 
Blue gun ••••• 
Green gun ••••• 

Ratios of Cathode Currents: 
To Produce Wh i te of 
85000 K +27 N.P.C.D. 
(I.C.I. Coordinates 
x =0.287. Y =0.316): 

Red cathode to green cathode 
Red cathode to blue cathode. 

Maximum Raster Shift in Any 
Di rect i on from Screen CenterO • 

Maximum Required Displacements 
of Beam Trios with Respect to 
Associated Phosphor-Dot Trios: 
Uniform in any direction over 

entire screen area ..•.. 

± 21% of average of highest 
and lowest cutoff values 

-45 to +45 J1-fi 
-5 to +5 J1-fi 

50 % 
19 % 
31 % 

Nin. TYPicaL Max. 
2 
4 

1 1.6 
1.5 2.7 

7/8 inch 

0.005'" 
• Connect high-voltaa;e supply to this cap and also connect 50,OOO-ohm 

resistor between this cap and cap over pin 1 (Ultar cap). 
#: Brilliance and definition decrease with decreasing ultar voltage. In 

general, the ultar voltage should not be less than 20,000 volts. 
* If this displacement is accomplished by means of a purifying magnet 

located on the neck of the tube. the equivalent raster movement is 
about 3/~". 

D: See next page. 
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21CYP22 

COLOR PICTURE TUBE 
r-------------------------------------~\~ 

Local iz~d around edge of screen~ 
Tangent ial. ••••••• 
Radial ••••••••••• 

0.002" 
0.003" 

Adjustment to be Provided by 
the Fo 11 owi ng Components: 
Lateral-Converging Magnet:e~ 

Max i mum 1 atera 1 sh i ft of blue beam. • 
Maximum lateral shift of red beam and 

green beam ••••••••••• 

±114" 

Average of maximum lateral shift 
of red beam and green beam ••• 

Radial-Converging Magnet Assembly:e 

±lIS" to ±3Is"I' 

±7132" to ±9132" 

For static convergence including 
compensation for dc component 
of dynamic convergence 
(Each beam) ••••••••••••••• Shift of ±5IS" ,.-/ 

For dynamic convergencet--
Effected by magnetomotive force 

of parBbol ic andlor sawtooth 
waveshape synchronized with 
scanning. 

HorizontaL: 
Bl ue pattern--

Parabola ampl itude to 
prev ide" •••••• 

Sawtooth ampl itude to 
provideoo ••••• 

Red pattern & green pattern-
Parabola: 

Amp 1 i tude to prov ide" •• 
Ratio of red-pattern shift 

to green-pattern shift. 
Sawtooth: 

Ampl itude to provideoo ••• 

.Shift of 3116" to 112" 

.Shift of ±50% of the 
shift caused by pa

rabo 1 a amp 1 i tude 

Sh i ft of 1116" to 5116" 

213 to 312 

Shift of -60% to +60% 
of the sh i ft caused by 

parabola ampl itude 
Difference between red-pattern 

shift and green-pattern shift 
(ShiftR - ShiftG) •••••• -75% to +75% 

o centering of the raster on the screen may be accompl ished by passing 
direct current of the required value through each pair of deflecting 
coils to compensate for raster shift resulting from adjustments for 
opt imum convergence and color puri ty". 

18 Shift is the movement .. of the re§ions of dot/crosshatch-generator pattern 
indicated in notes ( ) and (0 ). 

'The direction of moveme'nt of the red and green beam is opposite to 
that of the blue beam. 

t Indicated values apply when RCA test yoke is used with the 21CYP22. 

".00: See next page. 
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Vertical: 
Bl ue pattern--

Parabola ampl itude to 
provide· • • Shift of -lIB" to +1/16" 

Sawtooth ampl itude to 
provideoo • .Shift of -1116" to +3/16" 

Red pattern &.green pattern--
Parabo 1 a: 

Ampl itude to provid~. Shift of 1/8" to 5/16" 
Ratio of red-pattern shift 

to green-pattern shi ft . • 2/3 to 3/2 
Sawtooth: 

Ampl itude to provideoo • Shift of -1/8" to +3/16" 
Difference between red-pattern 

shift and green-pattern shift 
(Sh i ftR - Sh i ft G). • -100% to +100% 

Examples of Use of Design Ranges: 
For uLtor voLtare of 

Grid-No.3 (Focusing 
Electrode)-to-Cathode 
(Of each gun) Voltage. 

Grid-No.2-to-Cathode Volt
age (Each gun) when cir
cuit design util izes 
grid-No.l-ta-cathode 
voltage of -70 volts for 

20000 "5000 va I t 

3360 to 4000 4200 to 5000 volts 

raster cutoff. 130 to 370 130 to 370 volts 
Grid-No.l-to-Cathode Volt

age (Each gun) for Visual 
Extinction of Focused 
Raster when circuit. de
sign util izes grid-No.2-
to-cathode voltage of 
200 volts. -45 to -100 -45 to -100 volts 

Limiting Circuit Values: 
Dirk-VoLtare Circuits: 

In order to minimize the possibility of damage to the 
tube caused by a momentary internal arc, it is recommended 
that the hirh-voLtare power suPPly and the rrid-No'3 power 
suppLy be of the I imited-energy type with inherent regula
tion to limit the continuous short-circuit current to 50 

.. The parabola a,m'pl itude is determined by the average value of the shifts 
at the ext renil ties of t he respect i ve h~r i zontal and vert i cal axes of 
the screen with convergence of the three beams maintained at the center 
of the screen. An increase in ampl itude should move the blue beam 
toward the top of the screen; the red beam toward the lower left of, 
the screen; a.nd .. ~he 9re~n beam toward the lower right of the screen. 

00 The sawtooth" amplitude is determined by the difference between the 
shifts at the extremities of the respective horizontal and vertical 
axes of the screen. Positive amplitude indicates that the shift at 
the right or bottom of the screen is greater thah the shift at the 
left or top of Ule screen. 

8-57 ELECTRON lUBE DIVISION TENTATIVE DATA 3 
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COLOR PICTURE TUBE 

mi II iamperes. In addit ion, to prevent cathode damage with 
resultant decrease in tube I ife, an external resistor having 
a value of 50,000 ohms must be connected between the two bulb 
terminals and the effective resistance between the grid-No.3 
power-supply output capacitor and the grid-No.3 electrode 
shou~d not be less than 50,000 ohms. These resistances should 
be capable of withstanding the maximum instantaneous cur
rents and vottages in thei r respective circuits. It is to be 
noted that the high vOltage must be connected only to the 
High-Voltage-Supply Terminal--never directly to the Ultor 
Terminal. A resistor of 50,000 ohms must be connected be
tweentheUltor Terminal and the High-Voltage-Supply Terminal. 

In equipment uti I izing awelt-regulated ultor power supply, 
the frid-No.3-circuit resistance shou1d be I imited to 7.5 
megohms. 

Low-Voltafe Circuits: 

Effective Grid-No.l-to-Cathode-
Circuit Resistance (Each gun). 0.75 max. megohm 

When the cathode of each fun is not connected directly 
to the heater, the grid-No.2-to-heater circuit, the grid
No.l-to-heater circuit, and the cathode-to-heater circuit 
should each have an impedance such that their respective power 
sources in combination wi II not supply an instantaneous or 
cant inuous short-c i rcu it current of more than 300 mi I I iamperes 
total. Such current I imitationwi 11 prevent heater burnout in 

ase of·a momentary internal arc within the tube. 

When the cathode is connected .directly to the heater, the 
grid-No.2-to-heater circuit, and the grid-No.l-to-heater cir
cuit should each have an impedance such that their respective 
power sources In combination wi II not supply an instantaneous 
or continuous short-cl rcuit current of more than 300 mi II i
amperes total. Such current I imitat ion wi II prevent heater 
burnout in case of a momentary internal arc within the tube. 

DEFINITIONS 

Beas f-r1.o. The red beam, green beam, and bl ue beam pass i ng through a 
conrnon hole in the shadow mask. 

:i£~S;:~pecfx~~t t~~r~:~f~~~e~~e t~~ ~~:~~ l~re~f P~~:P~~~~d~~ r~i ~:~m. t r i as 

~!:;e{~1~~-r w i t~a~~s~~c~o~~e~~~n~:~~:r! n o~o~~; i ~~n~~r t~~ i~~t:~:o~~al~~ 
phosph'or-dot trios. 
DispIacesent. Shift of the position of the beams ,-:ith respect to the 
phosphor dots. 

GENERAL CONSIDERATIONS 
I-Ray Warninf. Because the 21CYP22 Is designed to be i~r 
operated at ultor voltages as high as 25 kilovolts Ide- \~ 
slgn-center maximum value), shielding of the 21CYP22 for 
X-ray radiation may be needed to protect against possible 
injury from ·prolonged exposure at close range. . 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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COLOR PICTURE TUBE 

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 21CYP22 to protect it from being 
struck accidentally and to protect against possible dam
age resulting from tube implosion under some abnormal 
condition. This safety cover can also provide X-ray pro
tection when required. 

High Voltages. The high voltages at which cathode-ray 
tubes are operated may be very dangerous. Great care 
should be taken in the design of apparatus to prevent the 
operator from coming in contact with the high voltages. 
Precautions include the enclosing of high-potential ter
minals and the use of interlocking switches to break the 
primary circuit of the power supply when access to the 
equ i pment is requ ired. 

8-57 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE 
for Type 21CYP22 is the same as that shown for 

Type 2IAXP22-A 

ELECTRON TUBE DIVISION TENTATIVE DATA 4 
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LOCATION or RADIAL
CONVERGING POLE. PIE.CES 

VIEWED FROM SCREEN END OF' GUNS 

HORIZONTAL 
t OF 'C.REEN \ • 

GREEN GUN 

LOCATION OF' LATERAL
CONVERGING POLE PIECES 

WITH RESPECT TO GUNS 

RED 
GUN 

q"':t15° 

.--L. 

·11· 
PL.ANE THROUGH 
t. OF' PIN N!!2 
AND TUBE AXIS 

BASE 
BOTTOM VIEW 

r-
,7/16 MIN. 

UNDISTURBED 
WIDTH 

EXCLUDING PADS 

MOLD-MATCH 
LINE 

i't---J\----\} SEAL ARE.A 

DETAIL 

92CL-9340RI 

ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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COLOR PICTURE TUBE 
r---------------------------------------,~. 

NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE AND WITH 
TUBE SEATED IN GAUGE, THE REFERENCE LINE IS DETERMINED 
BY THE I NTERSECT ION OF THE PLANE CC' OF THE GAUGE WITH 
THE G LASS FUNNEL. 

NOTE 2: SOCKET FOR TH IS BASE ·SHOULD NOT BE R IG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALlOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELLWILLFALL WITHINACIRCLE 
CONCENTR IC WITH BULB AX I SAND HAV I NG A 0 I AMETER OF 3". 

NOTE 3: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION OF 
THE CONTACT BAND OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THAT OF 
THE CONTACT BAND SO AS TO PROV I DE THE REQU I RED CAPAC ITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE~: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT
LESS CLOTH. 

NOTE 5: THE MAXIMUM EFFECTIVEWIDTHOFAFUNNEL PAD IS5/8". 

8-57 ELECTRON TUBE DIVISION CE-9340R1C 
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CUTOFF DESIGN CHART 

Ef'=b.3VOLTS 
ULTOR-TO-CATHODE (OF EACH GUN) VOLTS = 20000 TO 25000 
G~ID-N!!3-TO-CATHODE (OF EACH GUN) VOL TS::ADJUSTED 

FOR FOCUS 

-200 

-180 

-lbO 

140 

w -120 
Cl 
0 
:I: 

~ U -100 
I 

0 
l-
I .. 80 Z 
I 

Cl 

0:: 
Cl 

bO 

40 

20 

o 100 200 300 400 500 bOO 
GRID-N!!2-TO-CATHODE VOLTS 
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TYPICAL DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 
Ef"=6.3 VOLTS Ef"=fJ.3VOLTS 
ULTOR-TO-GRID-N91 (OF" EACH GUN) ULTOR-TO-CATHODE(OF' EACH GUN) 

VOLTS = 20000 TO 25000 VOLTS = 20000 TO 25000 
GRID-1\I93-TO-GRID-N21 (OF' EACH GRID-",,93-TO-CATHODE (OF' EACH 

GUN) VOLTS=AD.JUSTtD FOR '. GUN) VOLTS=AD.JUST!:D F"OR 
F'OCUS F"OCUS 

GRID-N22-TO-GRID-N91 VOLTS GRIjl-No2-TO-CATHODE VOLTS 
(EACH GuN).=AD.JUSTED TO ~ACH GUN) = AO.JUSTED TO 
PROVIDE ULTOR.-CURRENT CUT- PROVIDE ULTOR-CURRENT CUT-
OF'F FOR DESIRED FIXED CATH- OFF FOR DESIRED nXED GRID-
ODE-TO-GRID-:,N91 (EACH GUN) N91-TO-CATHOOE(EACH GUN) 
VOLTAGE (Ekg" VOLTAGE (Eelk). 

\ 

''''''--' 

4r----t---t--+--H:Yh~,r,~~YH~+H----_+--~ 
t---t----1t-_+-!~'.,......ff-lt-Hffrll:fl-++t-H-++--_+-_i /Jf'. 

3r---r--r-+~~y/~~~~+V~H+~--~---i 
" /' I~ 1'1 

10 3 4 ~ 6 7 8 • 100 2 
VIDEO SIGNAL VOLTS rROM ULTOR-CURRENT CUTOF"F PER GUN 
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TYPICAL LIGHT-OUTPUT CHARACTERISTICS 

E.p=6.3 VOLTS 
GRID-N"3.-TO-CATHODE (OF EACH GUN) VOLTS=ADJUSTED FOR 

DRFv9Pg?EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR CUR-' 
RENT TO PRODUCE 85000 K+27 M.RC.D. WHITE LIGHT OUTPUT. 

PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 8500 0 K+27 M.P.C.D. WHITE: 

RED GUN. 50"10 
BLUE GUN I 19 "10 
GREEN GUN: 31 "10 

RASTER SIZEII914LN XI4.ih" CENTERED ON TUBE FACE. 
II MEASURED WITHIN 5f!!5IAMETER AREA CENTERED ON TUBE FACE; 

22 

20 

~ 18 

'" III 
:l 
< 
..J 16 (.l ~ 
0 
0 ... 

*1 
I- 14 

~ 
I-

is 
I- 12 
X 
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X 
~ '" 3 a; 8 
:l 
.... 
<II 
+ .: 6 0 
0 
0 
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o 200 400 600 800 1000 1200 1400 160( 
ULTOR MICROAMPERES 
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21CYP22-A 

Color Picture Tube 
THREE-GUN, GRADED-HOLE, SHADOW-MASK TYPE 
ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 

ALL-GLASS ENVELOPE 
MAGNETIC CONVERGENCE 

ELECTROSTATIC FOCUS 
MAGNETIC DEFLECTION 

General: 

Supersedes Type 21CYP22 

DATA 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis ...•....• 

Heater, for Unipotential Cathode of 
Each Gun, Paralleled with Each of 

. .. Bl ue, Green, Red 

the Other Two Heaters within Tube: 
Voltage (AC or DC)A •..... 
Current at 6.3 volts ..... . 

6.3 
1.6 

volts 
amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 of any gun to all other 

electrodes except the No.1 grids 
of the other two guns. . . . . . . . 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 
other electrodes ....... . 

Grid No.3 (Of each gun tied within 
tube to No.3 grids of other two 
guns) to all other electrodes .. 

External conductive coating to grid No.6 

Faceplate, Spherical ........ . 
Light transmission (Approx.) •..... 

Screen, on Inner Surface of Faceplate: 

7 )JIJ.f 

16 

9 )JIJ.f 
{2500 max. )JIJ.f 

2000 min. )JIJ.f 
• Fi 1 tergl ass 

72% 

Type .........• Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate phosphors, collectively)- •.• P22 

Fluorescence and phosphorescence of 
separate phosphors, respectively ••• Blue, Green, Red 

Persistence of group phosphorescence ....••. Medium 
Dot arrangement .•..... Triangular group conSisting of 

blue dot, green dot, and red dot 
Spacing between centers of adjacent dot trios (Approx.) 0.029" 
Size (Minimum): 

Greatest width 
Height .... 
Projected area 

Focusi ng Method •. 
Convergence Method 
Defl ect i on Method. • • . . . 
Deflection Angles (Approx.): 

Hori zonta] .• 
Vert i cal •.. 

Tube Dimensions: 
Overa 11 1 ength 
Diameter ... 

Weight (Approx.) 

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

19-1/4" 
15-1/2" 

. 261 sq. in. 

.Electrostatic 
Magnetic 
Magnetic 

25-1/32" ± 3/8" 
20-13/16" ± 1/8" 

36-112 1 bs 
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21CYP22 ... A 
Operating Position ........... Tube Axis Horizontal 

(Base pin 12 and V-grooved panel pad on top) 
Caps (Two) ...... Recessed Small Cavity (JEDEC No.Jl-21) 
Socket. . ....... Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 
Base .... Smal l-Shel 1 Neodiheptal 12-Pin (JEDEC No.B12-131) 

Basing Designation for BOTTOM VIEW . 14AL 
Pi n 1- Heater 
Pin 2-Grid No.1 of Red Gun 
Pin 3-Grid No.2 of Red Gun 
Pin 4 -Cathode of Red Gun 
Pi n 5 - Cathode of Green Gun 
Pin 6-Grid No.1 

of Green Gun 
Pin 7-Grid No.2 

of Green Gun 
Pin 9-Grid No.3 
Pin ll-Grid No.2· 

of Blue Gun 
Pin 12-Grid No.1 

of Blue Gun 
Pin 13-Cathode of Blue Gun 
Pi n 14 - Heater 
Cap 

Over 
Pin l-Ultor (Grid No.4, 

Grid No.5) 

Cap* Over 
Pin 2 -Grid No.6,. 

Collector, High
Vo ltage-Supp 1 y 
Terminal 

C - Externa 1 
Conduct ive 
Coating 

Maximum Ratings, Desil!n-Center Values: 

ULTOR-T0-CATHODE (Of each gun) VOLTAGE 25000 max. volts 
Between the ultor Terminal and the High-Voltage-Supply 
Terminal {See Dimensional OutLlne), it is necessary to 
connect a resistor of 50,000 ohms as described under 
Limiting Circuit Values. The highvoltage must be connec
ted to the High-Voltage-Supply Terminal--never directly 
to the Ultor Terminal. 

GRID-No.3-TO-CATHODE (Of each gun) 
VOLTAGE ......... . 

GRID-No.2-TO-CATHODE VOLTAGE (Each gun). 
GRID-No.l-TO-CATHODE VOLTAGE (Each gun): 

Negat i ve-b i as value. . . . 
Positive-bias value ... . 
Positive-peak value ... . 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 
Heater negat ive with respect to cathode: 

During equipment warm-up period . 
not exceeding 15 seconds ..... . 

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

6000 max. 
600 max. 

400 max. 
o max. 
2 max. 

410 max. 
180 max. 
180 max . 

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

volts 
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21CYP22-A 

Equipment Design Ranges: 
With ultor volta,e IEc'~eack guJ 
between 20000+ and 25000 volts 

Grid-No.3 (Focusing 
Electrode)-to-Cathode 
(Of each gun) Voltage. 

Grid-No.2-to-Cathode 
Voltage (Each gun) 
when circuit design 
util izes grid-No.l-
to-cathode voltage 

16.8% to 20% ot EC4keaeh gun volts 

(Eelk) at fixed value 
for raster cutoff .......... See Cutoff Desi,n Chart 

Grid-Nc.l-to-Cathode 
Voltage (Each gun) 
for Visual Extinction 
of Focused Raster 
when circuit design 
util izes grid-No.2-
to-cathode voltage 
(Ee2 kJ at fixed 
val ue ...... . 

Variation in Raster 
Cutoff Between Guns 
in Any Tube. . . 

Grid-No.3 Current. 
Grid-No.2 Current 

(Each gunl .•.... 
Percentage of Total Ultor 

Current Suppl ied by 
Each Gun: 

To Produce IIh i te of 
8500° K + 27 H.P.C.D. 
ICIE Coordinates 

r = 0.287. Y = 0.3,6): 
Red gun ...... . 
Blue gun ..... . 
Green gun. . . . .. 

Ratios of Cathode Currents: 
To Produce White of 
85000 K + 27 H.P.C.D. 
ICIE Coordinates • x = 0.287. Y = 0.3,6): 

Red cathode to 
green cathode. 

Red cathode to 
blue cathode • 

Maximum Raster Shift in 
Any Direction.from 
Screen Center .. 

.See Cutoff Desi,n Chart 

± 21% of average of highest 
and lowest cutoff values 

-45 to +45 

Hin. 

1.2 

2.1 

-5 to +5 

49 
18 
33 

Typical 

1.5 

2.7 

7/8 

Max. 

1.8 

3.3 

f1.a 

f1.a 

% 
% 
% 

inch 

• RADIO CORPORATION OF AMERICA DATA 2 
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21CYP22-A 
Maximum Required Displacements 

of Beam Trios with Respect to 
Associated Phosphor-Dot Trios: 
Uniform in any direction over 

ent i re screen area ...•..•......•.• 0.005". 
Adjustment to be Provided by 

the Following Components: 
Lateral-Converging Magnet:·'· 

Maximum lateral shift of blue beam. . ±1/4" 
Maximum lateral shift of red beam and 

green beam . . . • . . . . . . • ±1/8" to ±3/8" 
Average of maximum lateral shift 

of red beam and green beam . . . ± 7 132" to t9/32" 
Radial-Converging Magnet Assembly:. 

For static convergence including 
compensation for dc component 
of dynamic convergence 
(Each beam). • . • . . . . •• •... Sh i ft of ±5/8" 

For dynamic convergence{/-
Effected by magnetomotive force 

of parabo1 ic andlor sawtooth 
waveshape synchronized with 
scanning. 

Hori zontal: 

B1 ue pattern-
Parabola amp1 itude to 

prov ide· ...• 
Sawtooth amp1 itude to 

prov i del' . . . • . • 

Red pattern & green pattern
Parabola: 

Amp1 itude to provide· ••• 
Ratio of red-pattern shift 

to green-pattern shift 
Sawtooth: 

Amp 1 i tude to p rov ide·. . 

Difference between red
patter~ shift and green
pattern shift (ShiftR -
Sh i ftG) ••••••••• 

Vertical: 

B1 ue pattern-

Sh i ft of 3/16" to 1/2" 

Shift of ±50% of the 
shift caused by pa

rabola amplitude 

. Shift of 1/16" to 5/16" 

. . 2/3 to 3/2 

.Shift of -60% to +60% 
of the shift caused by 

parabola amplitude 

. . • . . . -75% to +75% 

Parabola amp1 itude to 
prov ide· • • . . • • 

Sawtooth amp1 itude to 
prov ide· . . . • • • 

• Shift of -1/8" to -tl/l6" 

.Shift of -1/16" to +3/16" 

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



21CYP22-A 

Red pattern & green pattern-
Parabola: 

Ampl itude to provide". .. Shift of 1/8" to 5/16" 
Ratio of red-pattern shift 

to green-pattern shift ... 2/) to 3/2 
Sawtooth: 

Ampl itude to provide· ... Shift of -1/8" to +3/16" 
Difference between red-

pattern shift and green-
pattern shift (ShiftR -
Sh i ftG) •••••••••••••• -100% to +100% 

Examples of Use of Design Ranges: 
For ultor voltafe oj 20000 25000 volts 

Grid-No.3 (Focusing 
Electrode)-to-Cathode 
(Of each gun) Voltage. 3360 to 4000 4200 to 5000 volts 

Grid-No.2-to-Cathode 
Voltage (Each gun) when 
circuit design util izes 
grid-No.l-to-cathode 
voltage of -70 volts 
for raster cutoff. 130 to 370 130 to 370 volts 

Grid-No.l-to-Cathode 
Voltage (Each gun) for 
Visual Extinction of 
Focused Raster when 
circuit design util izes 
grid-No.2-to-cathode 
voltage of 200 volts. -45 to -100 -45 to -100 volts 

Limiting Circuit Values: 
Hifh-Voltafe ·Circuits: 

In order to minimize the passibi I ity of damage to the 
tube caused by a momentary internal arc, it is recommended 
that the hif'h-voltafe power supply and the frid-No.3 power 
supply be of the limited-energy type with inherent regula
tion to limit the continous short-circuit current to 50 
mi II iamperes. I n add it ion, to prevent cathode damage with 
resultant decrease in tube I ife, an external resistor having 
a value of 50,000 ohms must be connected between the two bulb 
terminals and the effective resistance between the grid-No.3 
power-supply output capacitor and the grid-No.3 electrode 
should not be less than 50,000 ohms. These resistances should 
be capable of withstanding the maximum instantaneous cur
rents and vo Itages in thei r respect ive ci rcuits. It is to be 
noted that the high voltage must be connected only to the 
High-Voltage-Supply Terminal--never directly to the Oltor 
Terminal. A resistor of 50,000 ohms must be connected be
tween the Ultor Terminal and the High-Voltage-Supply Terminal. 

In equipment utilizing a well-regulated high-voltage 
power supply, the grid-No.g-circuit resistance should be 
limited to 7.5 megohms • 

• RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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The maximum de current capabi I ity of the high-voltage 
power supply should be I imited to a value'of 1100 f..La as 
measured by a de ammeter in the lead from the high-voltage 
power supply to the high-voltage terminal of the tube. The \" 
product of the maximum current capabi I ity and the maxi
mum de voltage between the high-voltage terminal and any 
cathode of the tube, as measured by an electrostatic volt
meter, should not exceed 25 watts. 

Low-Voltaie Circuits: 

Effective Grid-No. I-to-Cathode-
Circuit Resistance (Each gun). 0.75 max. megohm 

When the cathode of each gun is not connected directly 
to the heater, the grid-No.2-to-heater circuit, the grid
No.l-te-heater circuit, and the cathode-to-heater circuit 
should each have an impedance such that thei r respective power 
sources in combination will not supply an instantaneous or 
cont I nuous short-c i rcui t current of more than 300 mi II i amperes 
total. Such current limitationwlll prevent heater burnout in 
case of a momentary internal arc within the tube. . 

When the cathode is connected directLy to the heater, the 
grld-No.2-to-heater ci rcuit, and the grid-NO. I-to-heater c i r
cult should each have an impedance such that their respective 
power sources in combination wi 11 not supply an instantaneous 
or continuous short-circuit current of more than 300 milli
amperes total. Such current I imitat ion wi II prevent heater 
burnout in case of a momentary internal arc within the tube. 

A For maximum cathode life, it is recommended that the heater supply be 
regulated. When current regulat ion is employed, the reQulator should 
be designed to provide a heater current of 1.5 amperes With variations 
not exceeding ± 3" under normal line-voltage variations. When voltage 
regulation is employed, the regulator should be designed to provide a 
heater voltage of 5.5 volts with variations not exceeding ± 6' under 
normal 1 ine-voltage variat ions. 

• For curves, see front of this Section. 
* connect high-voltaQe supply to this cap and also connect 50,OOO-ohm 

resistor between thiS cap and cap over pin 1 (ultor cap). 
• Brill lance and definition decrease with decreasing ultor voltage. In 

general, the ultor voltage should not be less than 20,000 volts. 
~ Centering of the raster on the screen may be accompl ished by passing 

direct current of the required value through each pair of deflecting 
coils to compensate for raster shift resulting from adjustmen~.s for 
opt imum convergence and color pur i ty. 

• If this displacement is acc~mpl ished by means of a purifying magnet 
located on the neck of the tube, the equivalent raster movement is 
about 3/U" • 

... T~Jr~a\Se~hinm~~~::n(*)f !~d [:?ions of dot/crosshatch-generator pattern 

• The direction of movement of the red and green beam is opposite to 
that of the blue beam. 

I Indicated values apply when RCA test yoke is. used with this color 
picture tube. 
The parabola amplitude is determined by the average value of the shifts 
at the extremities of the respective horizontal and vertical axes of 
the screen with convergence of the three beams maintained at the center 
of the screen. An inc'rease in ampl itude should move the blue beam 
toward the top of the screen; the red beam toward the lower left oT 
the screen; and the green beam toward the lower right of the screen. 

• The sawtooth ampl itude is determined by the difference between the 
shifts at the extremities of the respective horizontal and vertical 
axes of the screen. positive ampl itude indicates that the shift at 
the right or bottom of the screen is greater than the shift at the 
left or top of the screen. 

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

Beam. !frio. The red beam, green beam, and blue beam passing through a 
corrrnon hole in the shadow mask. 

~if~S;~~;;ec~x~~t t~~r~:~~~~~e~~e t ~~ :~~~~! ~~eg1' p~~~p~~~~~~~ ~~ i ~~~m t r i as 
~:!~e{;i~~r ~ i t ~a;~s~!c~o~~eiR~n~:~~:r~ n o~o~ ~~ i ~~n~! r t ~~ ~~~t:~~o~j ai~d 
phosphor-dot t r i as. 
DispLacement. Shift of the position of the beams with respect to the 
phosphor dots. 

GENERAL CONSIDERATIONS 
X-Kay-'Warning. Because this color picture tube is de-

signed to be operated at ultar voltages as high as 25 ki lovolts 
(Design-center maximum value), shieldingofthis color picture 
tube for X-ray radiation may be needed to protect against 
possible injury from prolonged exposure at close range. 

Shatter-Proof Cover Over the Tube Face. Following 
conventional picture-tube practice, it is recommended that 
the cabinet be provided with a shatter-proof, glass cover 
over the face of this color picture tube to protect it from 
being struck accidentally and to protect against possible 
damage resulting from tube implosion under some abnormal 
condition. This safety cover can also provide X-ray protection 
when requ ired. 

Hirh VoLtares. The high voltages at which cathode-ray 
tubes are ope rated may be very dangerous. Great care shou ld 
be taken in the design of apparatus to prevent the operator 
from coming in contact with the high voltages. Precautions 
include the inclosing of high-potential terminals and the use 
of interlocking switches to break the primary circuit of the 
power supply when access to the equipment is required. 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE 
for Type 2ICYP22-A is the same as that shown for 

Type 2IAXP22-A 

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

DATA 4 
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SCREEN 
WIDTH 
191<'.' 
MIN. 

RADIO CORPORATtON OF AMERICA 
Electron Tube Division Harrison, N. J. • 
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21CYP22-A 

.260" 
L.OCATION OF' RAOIAL

CONVERGING POLE PIECES 
VJEWED FROM SCREE.N END OF GUNS 

HORIZONTAL. 
tOF SC."EEN\ . 

GREEN GUN 

LOCATION OF LATERAL
CONVERGING POLE PEets 

WITH RESPECT TO GUNS 

...... 
.--.L. 
·Tt· 
llN£ THROUGH 

or PIN N_2 
TUBE AXIS 

BASE 
BOTTOM VIEW 

MOLD-MATCH 
LINE 

..---.---,'1t--+--\} SEAL AREA 

92CL-9340R2 

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

DATA 5 
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21CYP22-A 
NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF REFER
ENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE AND WITH TUBE SEATED 
I N GAUGE, THE REFERENCE LINE IS DETERM I NED BY THE I NTERSECT I ON 
OF THE PLANE CC' OF THE GAUGE WITH THE GLASS FUNNEL. 
NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A CIRCLE 
CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 3". 

NOTE 3: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION OF 
THE CONTACT BAND OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THAT OF 
THE CONTACT BAND SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE~: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT
LESS CLOTH. 
NOTE 5: THE MAXIMUM EFFECTIVE WIDTH OF A FUNNEL PAD IS 5/8" • 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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CUTOFF DESIGN CHART 

Ef' =&.3 VOLTS 
ULTOR -TO-CATHODE (OF EAOi GUN) VOLTS =20000 TO 25000' 
GRID-N23-TO-CATHODE (OF EACH GUN) VOL TS"ADJUSTED 

FOR FOCUS 

"200 

,~180 

160 

-140 
ell 

~ 
w -120 

8 
:x: 
\( 
u -100 
I 

~ 
01 ,-80 z 
I 

0 
II: 

" &0 
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GRID-N22-TO-CATHODE VOLTS 

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

&00 
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21CYP22-A 

TYPICAL DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 

E~=6.3 VOLTS El'=6.3VOLTS 
ULTOR-TO-GRID-N"I (O~ EACH GUt-O ULTOR-TO-CATHODE(O~ EACH GUN) 

VOLTS = 20000 TO 25000 VOLTS = 20000 TO 25000 
GRID-~"3-TO-GRID-N.1 (O~ EACH GRI0-1l93-TO-CATHODE (O~ EACH 

GUN, VOLTS = ADJUSTtD ~OR GUN) VOLTS = ADJUSTtD rOR 
~OCUS ~OCUS 

GRID-N22-TO-GRID-N21 VOLTS GRI.P-No2-TO-CATHODE VOLTS 
(EACH GUt-O=ADJUSTED TO ~ACH GUt-O=ADJUSTED TO 
PROVIDE ULTOR.-CURRENT CUT- PROVIDE ULTOR-CURRENT CUT-

g6~ !,-,&R_g~~J~~~1 (~A~ ctJ~-~~i_ ~g~ g,,~~~~~ &':t~ g~~~-
VOLTAGE (Ek ~ VOLTAGE (ECJk) 

3r---+--+~-rt~H~J~/~H+~H---1-~ 
" /' I II 

" '~'l~~I.'l j, jil, 'I 100 
10 4 6189 100 

VIDEO SIGNAL VOLTS rROM ULTOR-CURRENT CUTOFF PER GUN 

92CL-<;I421 

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



21CYP22-A 

TYPICAL LIGHT-OUTPUT CHARACTERISTICS 
Ef' =1>.3 VOLTS 
GRI0-N"3-TO-CATHODE (OF EACH GUN)VOLTS=ADJUSTED FOR 

DRFv<tcg~EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR CUR-
RENT TO PRODUCE 8500 0 K+27 M.P.C.D. WHITE LIGHT OUTPUT. 

PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 8500 0 K+27 M.RC.D. WHITE: 

REO GUN' 5O"lo 
BLUE GUN' 19 "10 
GREEN GUN: 31 "10 

RASTER SIZE'1914cN xI4!h" CENTERED ON TUBE FACE. 
'''MEASURED WITHIN Sf!:OIAMETER AREA CENTERED ON TUBE FACE 
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2ID~-A ~~ .... .,. 
PICTURE TUBE _______ , 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOL TAGE ELECTROSTAT I C FOCUS MAGNET I C DEFLECT I ON 

With heater having controlled warm-up time 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC) •••••.• 
Current ••..••••••.•. 
Warm-up time (Average) ••••.• 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 
Cathode to all other electrodes. 
External conductive coating to ultor. 

Faceplate, Spherical. ••••.•••• 
Light transmission (Approx.) .•.•••• 

Phosphor (For Clirves. see front of this Section). 

Fl uo rescence. • 
Phospho rescence 

Persi stence • 
Focusing Method. 
Deflection Method ••••• 
Deflection Angles (Approx.) 

Di agonal. ••• 
Hori zontal ••• 

6·3 
0.6 
11 

volts 
amp 
sec 

6 }lILf 
5 }lIL 

{2500 max. /1/1 
2000 min. }lIL 

.•. Filterglass 
• •••••• 76% 
• P4--Sulfide Type 

Al umi n i zed 
• ••. White 
• ••• White 
• Med i urn-Sho rt 
El ect rostat i c 

.Magnetic 

Vertical. .•• 
El ect ron Gun. • • 
Tube Dimensions: 

. ....... . 
1100 

t05° 
• • • • 870 

lon-Trap Magnet 

Overall 1 ength. 
Greatest wi dth. 
Greatest he i ght 
Di agonal. ••• 

Type Requiring No 

14-11/16" ± 5/16" 
20-1/4" ± 1/8" 
16-3/8" ± 1/8" 
21-3/8" ± 118" 

Neck length ••••••••.• 
Radius of curvature of faceplate 

5-7/16" + 3/16" - 1/8" 

(External surface) •••. . 28-1/2" 
Screen Dimensions (Minimum): 

Greatest width. 
Greatest height 
Diagonal •••• 
Projected area. 

wei ght (Approx.). 
Operating Position. 
Cap. 
Bul b. 
Base ••. 

4-60 

19-1/16" 
15-1/16" 

. 20-1/4" 
262 sq. in. 

22 lbs 
• • • • • • ••••••••. Any 
.Recessed Small Cavity (JEDEC No.Jl-21) 

. • . • ••. J171Gl/Kl 
• Small-Button Eightar 7-Pin, 

Arrangement 2. (JEDEC No.B7-183) 

ELECTRON TUBE DIVISION DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON. N~W JERSEY 
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~Q~ 2IDEP4-A 
PICTURE TUBE 

Basing Designation for BOTTOM VIEW. 

Pin 1-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
·Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pin 7-Cathode 
Pin 8-Heater 

GRID-DRIVE· SERVICE 

........ 8HR ,,",-. 

Cap - Ul tor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - Externa I 
Conductive 
Coating 

Unless otherwise specified, ~oLtage values 
are Positive with respect to cathode 

Maximum Ratings, Desirn-Center Values: 

ULTOR VOLTAGE. 20000 max. volts 
GRID-No.4 (FOCUS I NG) VOLTAGE: 

Positive value. 1000 max. volts 
Negative value. 500 max. volts 

GRID-No.2 VOLTAGE. 500 max. volts 
GRID-No.1 VOLTAGE: 

Negative-peak value. 200 max. volts 
Negative-bias value. 140 max. volts 
Positive-bias value. 0 max. volts 
Positive-peak value. 2 max. volts 

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

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

After equipment warm-up period. 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 
With any ultorvoltare (EC5kJ between 15000;:' and 20000 volts 
and rrid-No.2 voltare (EcakJ between 200 and 500 volts 

Grid-No.4 Voltage for focus§ 0 to 500 volts 
Grid-No.1 Voltage (EClk) 

for visual extinc-
t iOIl of focused raster ... . See Raster-Cutott-Ranre Chart 

jor Grid-Drive Service 
Grid No.1 Video Drive 

from Raster Cutoff 
(Bl ack I eve I) : 
White-level value 
(Peak posit ive). 

Grid-NO.4 Current .. 
Grid-No.2 Current. . 
Field Strength of Adjust-

able Centering Magnet' . 

Same value as determined for 
Ec~k except video drive is a 

positive voltage 
-25 to +25 J.la 
-15 to +15 J.la 

o to 8 gausses 

4-60 ELECTRON TUBE DIVISION DATA 1 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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2IDEP4-A 

PICTURE TUBE 

Examples of Use of Design Ranges: 
With ultor voltaee of 
and grid-No.2 voltage of 

Grid-No.4 Voltage for focus. 
Grid-No.1 Voltage for 

visual extinction of 

16000 

400 

o to 500 

focused raster ... -36 to -94 
Grid-No.1 Video Drive 

from Raster Cutoff 
(Black level): 
Wh i te-I eve I va I ue. . 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance 

36 to 94 

CATHODE-DRIVE- SERVICE 

1.5 max. 

Unless otherwise specified, voltage values 
are positive wtth respect to grid NO.1 

Maximum Ratings, Desien-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE 20000 max. 
GR I D-No. 4-TO-G,R I D-No.1 (FOCUSI NG) VOLTAGE: 

Positive value. 1000 max. 
Negat i ve va I ue . 500 max. 

Gf! I D--No. 2-TO-GR I D--No.1 VOLTAGE 640 max. 
GRID--No.2-TD--CATHODE VOLTAGE. 500 max. 
CATHODELTO-GRI D--No.1 VOLTAGE: 

Pos i t i ve--peak val ue. 200 max. 
Pos it i ve--b i as val ue. 140 max. 
Negative-bias value. 0 max. 
Negative-peak value. 2 max. 

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

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

After equipment warm-up per"iod . 180 max. 
Heater positive with re:spect to othode. 180 max. 

Equipment Design Ranges: 

volts 
volts 

volts 

va Its 

volts 

megohms 

volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
vol ts 

With any uLtor-to-grid-No.l voLtage (Ee5el ) between 15000<110 
and 20000 volts and !Jrid-No. z-to-grid·-No.l voltage (Ec2e )J 

between 225 and 640 volts 

Grid-No.4-to-Grid-No.l 
Voltage for focus§ . . . . . .. 0 to 500 volts 

Cathode-to-Grid-No.l 
~ Voltage (Ek91 ) for 
~ visual extinction 

of focused raste r. . . . . . • See Raste r-Cutoff-Ranee Chart 
for Cathode-Drive Service 

4-60 ELECTRON TUBE DIVISION DATA 2 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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PICTURE TUBE 

Cathode-to-Grid-No.l 
Video Drive from Raster 
Cutoff (Black level): 
White-level value 
(Peak negat i ve). • . . 

Grid-NO.4 Current .•... 
Grid-NO.2 Current. •.•. 
Field Strength of Adjust-

able Centering Magnet' 

Examples of Use of Design 
Jiith ultor-to-[frid

No.1 volta[fe of 
and [frid-No.2-to-[frid

No.1 volta[fe of 
Grid-No.4-to-Grid-No.l 

Vo 1 tage for. focus. 
Cathode-to-Grid-No.1 

Voltage for visual 
extinction of focused 
raster. . • • • • • . 

Cathode-to-Grid-No.l 
Video Drive from Raster 
Cutoff (Black level): 
White-level value ••. 

Maximum Circuit Values: 

Ranges: 

Grid-No.l-Circuit Resistance 

Same 
Ek91 

-25 
-15 

0 

value as determined for 
except video drive is a 

negative voltage 
to +25 ,.,a 
to +15 J1.a 

to 8 gausses 

16000 volts 

400 ,!olts 

0 to 500 volts 

36 to 78 volts 

-36 to -78 volts 

1.5 max . megohms 

... Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potent ial with respect to cathode. 

,.. Brightness· and focus qual ity decrease with decreasing ultor voltage. 
In general, the ultor voltage should not be less than 15.000 volts. 

§ The grid-No.JJ voltage or grid-No,q.-to-grid-No.1 voltage required for 
focus of ~ny individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage \or ultor-to-
961itd;gNeO), ~ i~~li ~a~:~ i;~ ~;-n~de~N~h~w~o~~~9tehe(sO: igt~~~~NO. 2- 0-9 rid-No.1 

Distance from Re!e'Yence Line for suitable PM centering magnet should 
not exceed 2-1/11.-, Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/B-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 operatina condition in which the video signal 
varies the cathode potent~al With respect to grid NO.1 and the other 
electrodes. 

4-60 

For X-ray shieLding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA., HARRISON, NEW JERSEY 
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2IDEP4-A 

PICTURE TUBE 

DETAIL SHOWING EXTERNAL CONDUCTIVE COATING 

ELECTRON TUBE DIVISION 

ULTOR 
TERMINi 

EXTERNAL 
CONDUCTIVE 

COATING 

92CL-I0323 

RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

CE-10323 
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PICTURE TUBE 

2"±Ye" 
.. _---.--
REFERENCE I 

LINE 
(NOTE 2) 

SMALL-BUTTON EIGHTAR 
7-PIN BASE 

ARRANGEMENT 2 
JEDEC N9B7-183 

(NOTE 3) 

ELECTRON TUBE DIVISION CE-l0329A 
RADIO CORPORA.TlON Of AMERICA, HARRISON. NEW JERSEY 
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2IDEP4-A 

PICTURE TUBE 

ELECTRON TUBE DIVISION 

TRAN SPARENT 
INSULATING 

COATING 
(NOTE 5) 

CE-10329B 
R .... OIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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PICTURE TUBE 

21Ylb lt50 

MAX. MOLD-MATCH LINE 

~r-----~------------~ 
3~"'MIN.* 

...---- SPLICE LINE 

Ik-----~----------~ 

DETAIL OF ·PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND utTOR TER
MINAL BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE AXISI 
OF ± 300. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 ISHOWN AT FRONT OF 
THIS SECTION I ANDWITH 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 TH I S BASE SHOULD NOT BE RI G IDLY MOUNT
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLYWITHSOFT DRY LINT
LESS CLOTH. 
NOTE 6: BULGE AT SPLICE-Li NE SEAL MAY I NCREASE THE INDICA
TED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 
BY NOT MORE THAN 118", BUT AT ANY POI NT AROUND THE SEAL, 
THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND THE 
ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/4" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF TUBE SUPPORT BAND. 

4-60 ELECTRON TUBE DIVISION CE-l0329C 
RADIO CORPORATION OF AMERICA, HARRISON .. NEW JERSEY 
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RASTER-CUTOFF-RANGE CHARTS 
GRID-DRIVE SERVICE 

E-F=6.3 VOLTS 
ULTOR VOLTS = 15000 TO 20000 
GRID-N24 VOLTS ADJUSTED FOR 

100 

CATHODE-DRIVE SERVICE 

92CS-I0324 

400 500 
GRIID-IN!!,!-TI'-''''Ir'-N21 VOLTS 

ELECTRON TUBE DIVISION 92CS-I0325 
RADIO CORPORATION Of AMERICA. HAIRISON, NEW JERSEY 
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AVERAGE DRIVE CHARACTERISTICS 

o 

GRID-DRIVE. SERVICE 
E-r = 6.3 VOLTS 
ULTOR VOLTS = 16000 

CATHODE-DRIVE SERVICE 
E-r = 6.3 VOLTS 
ULTOR-TO-GRID-Ngi VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N"I TO GIVE 
fOCUSED RASTER CUTOf~ 

RASTER fOCUSED 

GRID N"I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
fOCUSED RASTER CUTOF~ 

RASTER fOCUSED 
AT AVERAGE BRIGHTNESS. AT AVERAGE BRIGHT NESS. 

RASTER SIZE =18"x 13V2" RASTER SIZE = 18"x 13112" 

II) 

!;: 
w 
III 
::. « 
.J 

b 
0 ... 
I 

II) 
II) 
w 
Z 
l-
X 
Cl 
a: 
III 

l-
X 
Cl 
.J 
X 
Cl 
:t 

I.C.I. COORDINATES OF" SCREEN: X :::0.270. y::: 0.300 

800 

700 

600 

500 

400 

300 

200 

100 

CATHODE DRIVE 
GRID DRIVE 

q, 

S 

Q 

'I', 
-.J 

± 

~ m ~ ~ ~ ~ ro 
VIDEO SIGNAL VOLTS fROM RASTER CUTOff 

II 

ELEORON TUBE DIVISION 92CM-10326 
RADIO CORPORATION OF AMERICA. HAIIISON, NEW JERSEY 
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2ID~-A "" 
AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
Eof=6.3 VOLTS 
ULTOR-TO-GRID-Nel VOLTS= 

15000 TO 20000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Nel TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID-DRIVE SERVICE 
E-F= 6.3 VOLTS 
UL TOR VOLTS = 15000 TO 20000 
GRID Nel BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

rJl 
W 
a: 
w 
Q. 
::;; 
« 
...J 
...J 
::;; 
a: 
0 

~ 
::> 

2.5 

2 

1.5 

0.5 

CATHODE DRIVE 
GRID DRIVE 

0 
0 

1/ 
I-' 
cf 
~ 

-~ 
// 

~ 
0;- t..J 
~ 
/ 0 

-~ ~ 

" ~ 
/ 

3 J2 
'/ 

o 0 lit 
/ . 

!? frt t;j!l , 
<t' ., 

ff 

o 20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 92CM-10328 
RADIO CORPORATION OF AMERICA. HADISON, NEW JERSEY 





(-

( 

~ 
21DFP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. • • • • • • •• 6.3 
Cu rrent • • • • • • • • • 0.6 • 

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

External conductive coating to ultor. 

Faceplate, Spherical •••••••••• 
Light transmission (Approx.) ••••••• 

Phosphor (For curves, see front of this section) • 

Fl uorescence. • 
Phosphorescence 

Pers i stence • 
Focus i'ng Method • 
Deflection Method ••••• 
Deflection Angles (Approx.): 

.ac or dc volts 
amp 

6 J1I1.f 
5 J1I1.f 

{ 2200 max. J1I1.f 
1500 mi n. J1I1.f 

• •• Filterglass 
• • • • • • • 73% 
• P4--Sulfide Type 

Al umi ni zed 
• ••• Wh ite 
• ••• Wh ite 
• ••• Short 
El ect rostat i c 

.Magnetic 

Diagonal •••• 
Hori zontal. •• 
Vertical •••• . . . . . . . 

1100 

1050 

• • S7° 
lon-Trap Magnet El ect ron Gun. • • 

Tube Dimensions: 
Overall 1 ength. 
Greatest wi dth. 
Greatest height 
Diagonal •••• 
Neck length ••••••• 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest he i ght 
Diagonal •••• 
Projected area. 

Type Requiring No 

14-7/16" ± 5/16" 
20-1/4" ± liS" 
16-3/S" ± liS" 
21-3/S" ± liS" 
5-7/16" ± liS" 

19-1/16" 
15-1/16" 

•• 20-1/4" 
262 sq. in. 

23 1 bs We i ght (App rox. ). • 
Ope rat i ng Pos i t ion. 
Cap •• 

•••••••••• Any 

Bul b ••• 
Socket. • 
Base ••• 

Basing Designation 
Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pi n 7 - Cathode 
Pi n B - Heater 

10-57 

.Recessed Small Cavity (JETEC No.Jl-21) 
• •••••••• Jl71 (1100 ) 

• Ucinite Part No.115446, or equivalent 
• ••••• Small-Button Eightar 7-Pin, 

Arrangement 2, (JETEC No.B7-1B3) 
for BOnOM V lEW. • ••••••• BH 

ELECTRON TUBE DIVISION 

Cap - Ul tor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

TENTATIVE DATA 1 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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PICTURE TUBE 

GRID-DRIVE· SERVICE 
Unless otherwise specified, voltage values are Positive 

with respect to cathode 

Maximum Ratings, Desifn-Center Values: 

f8000 max. volts ULTOR VOLTAGE. 12000" mi n. volts 
GRI [}-No.4 VOLTAGE: 

Posi t ive val ue • 1000 max. volts 
Negat ive val ue • 500 max. volts 

GRI[}-No.2 VOLTAGE. 500 max. volts 
GRI[}-No.1 VOLTAGE: 

Negative peak value. 200 max. volts 
Negative bias value. 140 max. volts 
Positive bias value. 0 max. volts 
Pos i t i ve peak val ue. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat i ve wi th respect to cathode. 180 max. volts 
Heater posit ive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 
With any ultor voltafe (EC5kJ between 12000 and 18000 volts 

and /!rid-No.2 voltafe IEc2 kJ between 200 and 500 volts 

Grid-No.4-Voltage for 
focus§ •••••••• o to 400 volts 

Grid-No.1 Voltage (Eclk) 
for visual extinction 
of focused raster ••• •• • See Raster-Cutoll-Ranfe Chart 

for Grid-Drive Service 

Grid-No.1 Video Drive 
Raster Cutoff 
(Black Level): 
White-level value 
(Peak positive). 

from 

Grid-No.4 Current •••••• 
Grid-No.2 Current. ••••• 
Field Strength of Adjustable 

Centeri ng Magnet'. • • •• 

Same value as determined for 
EClk except video drive is a 

pos i t ive vo ltage 
-25 to +25 ~ 
-15 to +15 ~ 

o to 8 gausses 

Examples of Use of Design Ranges: 
With uitor voltafe 01 "4000 
and frid-No.2 voltafe 01 300 

Grid-No.4 Voltage for 
focus. • • • • ••• 

Grid-No.1 Voltage for 
visual extinction 
of focused raster • 

• ,ED,9.*: See next page. 

o to 400 

-28 to -72 

10-57 ELECTRON TUBE DIVISION 

16000 volts 
400 volts 

o to 400 volts 

-36 to -94 volts 

TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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21DFP4 

PICTURE TUBE 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Bl ack Level): 
White-level value •• 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

28 to 72 

CATHODE-DRIVE- SERVICE 

36 to 94 volts 

1.5 max. megohms 

Unless otherwise specified, voltage values are positive 
with respect to !!rid NO.1 

Maximum Ratings, Desi!!n-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE. {18000 max. volts 
• 12000- min. volts 

GRID-No.4-TO-GRID-No.l VOLTAGE: 
Pos i t i ve value • 1000 max. volts 
Negative value. . . . . . . 500 max • volts 

GRID-No.2-TO-GRID-No.l VOLTAGE 640 max. volts 
GRID-No.2-TO-CATHODE VOLtAGE. 500 max. volts 
CATHOOE-TO-GRID-No.l VOLTAGE: 

Pos i t i ve peak val ue. 200 max. volts 
Positive bias value. 140 max. volts 
Negative bias value. 0 max. volts 
Negative peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat i ve wi th respect to cathode. 180 max. volts 

volts Heater pos i t i ve wi th respect to cathode. 180 max. 

Equipment Design Ranges: 
With any ultor-to-!!rid-No.l volta!!, (EC5 !!lJ between 12000 
and 18000 voltsand!!rid-No.2-to-!!rid-No.l volta!!e (Ec21f1 J 

between 225 and 640 volts 

Grid-No.4-to-Grid-No.l 
Voltage for focus§ 

Cathode-to-Grid-No.l 
Voltage (Ekg[) for 
visual extinction 

o to 400 volts 

of focused raster •••••• • See Raster-Cuto!!-Ranlfe Chart 
for Cathode-Drive Service 

Cathode-to-Grid-No.l 
Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value 
(Peak negat i vel • Same value as determined for 

Ekg[ except video drive is a 
negat i ve voltage 

Grid-No.4 Current ••• -25 to +25 ~ 

• ,$,§,*,.: See next page. 

10-57 ELECTRON TUBE DIVISION 
TENTATIVE DATA 2 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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PICTURE TUBE 

Grid-No.2 Current. -15 to +15 iJ.a 
Field Strength of 

Adjustable 
Centering Magnet". o to 8 gausses 

Examples of Use of Design Ranges: 
'fIith uttor-to-erid-

No.1 vottaee of 14000 16000 volts 
and erid-No.2-to-erid-

No.1 vottaee of 3DD 4DD votts 
Gr i d-No.4-to-Gri d-

No.1 Voltage 
for focus. o to 400 o to 400 volts 

Cathode-to-Grid-No.1 
Vo ltage for 
visual ext i ncti on 
of focused raster. 28 to 60 36 to 78 volts 

Cathode-to-Gri d-No.l 
Video Drive from 
Raster Cutoff 
(Black Level) : 
White-level value. -28 to -60 -36 to -78 volts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 1. 5 max • megohms 
.. 

Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potent ial with respect to cathode • 

.a This value isaworking design-center minimum. The equivalent absolute 
'IIini'llt'U1l ul tor-. or ul tor-to-grid-NO. 1 vol tage is 11.000 vol ts, below 
which the serviceability of the 21DFPl/. will be impaired. The equipment 
designer has the responsibil ity 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.l voltage is never less that 11.000 volts. 

§ The grid-No.lI- voltage or grid-No.lI--to-grid-No.l voltage required for 
focus of any indivicfual 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.l 
voltage) within design ranges shown for these items. 

* Distance from Re/erence Line for suitable PM centering magnet should 
not exceed 2-1/11.-. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/s-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field -can cause as much as I/2-inch deflec
t ion of the spot from the center of the tube face. 

• Cathode drive is the operatina condition in which the video signal 
varies the cathode potent ial with respect to grid No.1 and the otheF' 
electrodes. 

10-57 

Fay X-yay shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATBODE-RAY TUBES 

at front of this Section 

Curves and Charts shown under Type 2ICEP~ 
also apply to the 2IDFP~ 

ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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PICTURE TUBE 

DETAIL SHOWING EXTERNAL CONDUCTIVE COATING 

EXTERNAL 
CONDUCTIVE 

COATING 

92CL-9354 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-9354 
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PICTURE TUBE 
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PICTURE TUBE 

ELECTRON TUBE DIVISION 

ULTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC N" JI- 21 

(NOTE I) 

CE-93598 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



SEE NOTE 6 
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21DFP4 

PICTURE TUBE 

MOLD-MATCH LINE 

SPLICE LINE 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AX I SAND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXISAND ULTOR TERMINAL 
BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: W 11H TUBE NECK I NSERTED THROUGH FLARED END OF REF
ERENCE-LINE GAUGE JETEC No.126 (SHOWN AT FRONT OF THIS 
SECTIONI AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LI NE IS DETERM I NED BY THE I NTERSECT I ON OF THE PLANE CC' OF 
THE GAUGE WITH THE GLASS FUNNEL. 
NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGI DLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT
LESS CLOTH. 
NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POI NT AROUND THE 
SEAL, THE BULGE WI LL NOT PROTRUDE MORE THAN I I 16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/4" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF TUBE SUPPORT BAND. 

10-57 ELECTRON TUBE DIVISION CE-9359C 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

21DHP4 
Picture Tube 

ALUMINIZED SCREEN 
1100 MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts. . . . . 450 ± 5% ma 
Heater Warm-Up Time (Average). . . . 11 seconds 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes. 6 J.LJJ.f 
Cathode to all other electrodes. . 5 J.LJJ.f 

Externa 1 conduct i ve coat i ng to u 1 tor {2500 max. J.LJJ.f 
1700 min. J.LJJ.f 

Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Facepl ate. . . . . • • • . . . . . . . . . . . . . Fi lterg 1 ass 

Light transmission (Approx.) ••........... 76% 
Phosphor (For Curves, see front of this Sectionl . P4-Sulfide Type, 

Aluminized 

Meehan i ca I : 
Ope rat i ng Pos it ion . . . . . . . . . . . Any 
Weight (Approx.) . • ........ 20lbs 
Overall Length. . 14-11/16" + 5/16" - 5/8" 
Neck Length. . . • 5-7/16" + 1/8" - 7/16" 
Projected Area of Screen 262 sq. in. 
External Conductive Coating: 

Type. • . . . . . . . • . . ..•. Regular Band 
Contact area for grounding. . . .Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Out lines and Bulb JI71 "GI K sheets 
at the front. of this section 

!" Cap .....•.... Recessed Small Cavity (JEDEC No.Jl-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 

G5 ULTOR 
Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6 -Grid No.1 
Pi n 7 - Cathode 

G3} 
G4 CL 

4 C Cap - Ultor 

G2 3 

Pi n 8 - Heater 

H 

(Grid No.3, 
Grid No.5, 
Co 11 ector) 

C - External 
Conductive 
Coating 

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



21DHP4 

Maximum Ratings, Desilfn-Kaximum Values: 
ULTOR VOLTAGE .... 
GRID-No.4 (FOCUSING) VOLTAGE: 

Pos i t i ve va I ue . . 
Negative value .. 

GRI D-No.2 VOLTAGE .. 
GRID-No.1 VOLTAGE: 

Negative peak value. 
Negative bias value. 
Positive bias value. 
Positive peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds .. 
After equipment warm-up period 

Heater positive with 
respect to cathode . . . . 

Typical Operating Conditi.ons: 

rith ultor voltalfe of 
and Ifrid-No.2 voltalfe of 

Grid-No.4 Voltage for focus. 
Grid-No.1 Voltage for visual 

of focused raster. . . . . 

Maximum Circuit Values: 
Gri d-No.l-C i rcu it Res i stance 

ext i nct i on 

19800 max. volts 

1100 max. volts 
550 max. volts 
550 max. volts 

220 max. volts 
154 max. volts 

o max. volts 
2 max. volts 

450 max. volts 
200 max. volts 

200 max. volts 

16000 volts 
300 volts 

o to 400 volts 

-35 to -72 volts 

1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

:1...' 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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21DLP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. . . . . . .. 6.3 
Current. . . . . . .. 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes .. 
Cathode to all other electrodes ... 
External conductive coating to ultor. 

Faceplate, Spherical ......... . 
Light transmission (Approx.) .... . 

Phosphor (For Curves. see front of this Section) . 

Fl uorescence. . 
Phosphorescence 

Pe rs i stence . 
Focusing Method. 
Deflection Method 
Deflection Angles (Approx.): 

.ac or dc volts 
amp 

6 J1.I1-f 
5 J1.I1-f 

{ 2500 max. J1.I1-f 
2000 min. J1.I1-f 
... Filterglass 
. ...... 74% 
. P4-Sulfide Type 

Al uminized 
· ... Wh ite 
· ... White 
· . . .' Short 
Electrostat ic 

.Magnetic 

· .... 900 

· .... 850 
Diagonal .... 
Ho r i zonta 1. . . 
Vert i ca 1. . . . . ....... . ...... 680 

lon-Trap Magnet El ect ron Gun. . . 
Tube Dimensions: 

Overa 11 1 enqth. 
Greatest width. 
Greatest height 
Diagonal •... 
Neck 1 ength . . 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest he i ght 
Diagonal .... 
Pro j ected area. 

Weight (Approx.). 

Type Requiring No 

17" ± 3/8" 
20-1/4" ± 1/8" 
16-3/8" ± 1/8" 
21-3/8" ± 1/8" 
4-112" ± 3/16" 

19-1/16" 
15-1/16" 

. 20-1/4" 
262 sq. in. 

24 lbs 
Ope rat i ng Pos i t ion. . ......... Any 
Cap. .Recessed Small Cavity (JETEC No.Jl-21) 
Bul b .. . " ....... J171D2/El 
Base .. . . . Short Small-Shell Duodecal 6-Pin (JETEC Group 4, 

No.B6-203), or Small-Shell Duodecal 6-Pin 
(JETEC Group 4, No.B6-63) 

Basing Designation for BOTTOM VIEW. . ....... 12L 

Pin i-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11- Cathode 
Pin 12- Heater 

9-58 ELECTRON TUBE DIVISION 

Cap- Ultor 
(Grid No.3, 
Grid No.5, 
Coli ector) 

C - Externa 1 
Conduct ive 
Coating 

TENTATIVE DATA 1 
RADIO CORPORATION Of AMERICA. HARRISON, NEW JERSEV 
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PICTURE TUBE 

GRID-DRIVE A SERVICE 
Unless otherwise specified, voltaee values are positive 

with respect to cathode 

Maximum and Minimum Ratings, Desifn-Center Values: 

ULTOR VOLTAGE. . . . (20000 max. 
. . . . . l12000.flo min. 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value. 1000 max. 
Negative value. 500 max. 

GRID-No.2 VOLTAGE. 500 max. 
GRID-No.1 VOLTAGE: 

Negative-peak value. 200 max. 
Negative-bias value. 140 max. 
Positive-bias value. 0 max. 
Positive-peak value. ? max. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater neg at ive with respect to cathode: 

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

After equipment warm-up period. 180 max. 
Heater pos i t ive wi th respect to cathode. 180 max. 

Equipment Design Ranges: 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any ultor voltafe (EC5kJ between 12000 and 20000 volts 
and frid-No.2 voltafe (EC2 kJ between 200 and500 volts 

Grid-No.4 Voltage for 
focus§ ....... . 

Grid-No.1 Voltage (Eclk) 
for visual extinction 
of focused raster .. 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 
White-level value 
(Peak positive). 

Grid-No.4 Current .... . 
Grid-No.2 Current .... . 
Field Strength of Adjust-

able Centering Magnet' . 

-50 to +400 volts 

See Raster-Cutoff-Ranfe Chart 
for Grid-Drive Service 

Same value as determined for 
EClk except video drive is a 

positive voltage 
-25 to +25 po 
-15 to +15 po 

o to8 gausses 

Examples of Use of Design Ranges: 
With ultor voltafe of 
and frid-No.2 voltafe of 

Grid-No.4 Voltage for 
focus. . .... 

".1!10,§,*: See next page. 

0 

9--58 ELECTRON TUBE DIVISION 

16000 volts 
3 00 volts 

to 400 volts 

TENTATIVE DATA 1 
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PICTURE TUBE 

Grid-No.1 Volt~ge for 
visual extinction of 
focused rAster . . . 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 
White-level value. 

Maximum Circuit Values: 

-28 to -72 

28 to 72 

volts 

volts 

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

CATHODE-DRIVE- SERVICE 
Unless otherwise speci/ted. voltage values are positive 

with respect to grid No.1 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE. {20000 max. 
12000<110 mi n. 

GRID-No.4-TO-GRID-No.l VOLTAGE: 
Pos i t i ve va I ue . 1000 max. 
Negative value 500 max. 

GRID-No.2-TO-GRID-No.l VOLTAGE 640 max. 
GR I D-No. 2-TO-CATHODE VOLTAGE 500 max. 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value. 200 max. 
Positive-bias value. 140 max. 
Negative-bias value. 0 max. 
Negative-peak value. 2 max. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode: 

During equipment warm-up period 
not exceed i ng 15 seconds . . 410 max. 

After equipment warm-up period 180 max. 
Heater positivewith respect tocathode. 180 max. 

Equipment Design Ranges: 

volts 
volts 

volts 
volts 
volts 
vo Its 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

'{,th any ultor-to-gyid-No.1 voltage IEc5g1 i between 12000 
and 20000 volts and grid-No. 2-to-erid-No. 1 voLtage (EC2f 1) 

between 225 and 640 volts 

Grid-No.4-to-Grid-No.l 
Voltage for focus§ 

Cathode-to-Grid-No.l 
Voltage (Ekg I) for 
visual extinction 
of focused raster. 

",l1/li,9,*,-: See next page. 

o to 450 volts 

See Raster-Cutoff-Range Chart 
for Cathode-Drive Service 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
~AOIO CO~PORATION OF AMERICA, HARRISON, NEW JERSEY 



~ 
21DLP4 

PICTURE TUBE 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black Level): 
White-level value 
(Peak negat i ve) .. Same value as determined for 

Ekg I except video drive is a 
negative voltage 

Grid-No.4 Current 
Grid-No.2 Current 
Field Strength of Adjust

able Centering Magnet'. 

Examples of Use of Design Ranges: 
With ultor-to-Ilrid

NO.1 voltalle of 
and Ilr.id-No.2-to-llrid

NO.1 voltalle of 
Grid-No.4-to-Grid-No.l 

Voltage for focus .. 
Cathode-to-Grid-No.l 

Voltage for v i sua I 
extinction of focused 
raster ...... . 

Cathode-to-Grid-No.l 
Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

-25 to +25 !'1i 
-15 to +15 !'1i 

o to 8 gausses 

16000 volts 

3 00 volts 

o to 400 volts 

28 to 60 volts 

-28 to-60 volts 

1.5 max . megohms 

.. Grid drive is the operating condition in which the video signal varies 
t he grid-No.1 potent ial with respect to cathode. 

rJl! This value is a working design-center minimum. The equivalent abso-
~1J,te ",0£1'1.0£111_ ultor- or ultor-to-grid-No.l voltaQe is 11.000 volts, be
low which the serviceabil ity of the 21DLP4 Wll, be impaired. The 

~ ~~ Ii ~~e~~ ,duees isgunce~ th";t t ~~d;~sf~~s ~~ ~~ ~ t~ rO/badbe,tee r~ienri:(i ~g m ~~~~i~ 
tions involving supply-voltage variation and equipment variation the 
absolute minimum ultor- or ultor-to-grid-No.l voltage" is never less 
than 11,000 volts. 

§ The grid-No.4 voltage or grid-No.4-to-grid-No.l voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to
grid-No.1 voltage) or grid-No.2 voltage (or grid-No. 2-to-grid-No. 1 
voltage) within design ranges shown for these items. 

* Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot wil' fall within a circle having a 7/16-inch 
radius concentric with the center of the tube face. It is to be 
noted that the earth's magnetic field can cause as much as 1/2-inch 
deflection of the spot from the center of the tube face. 

• Cathode drive is the operatin9 condition in which the video s"ignal 
varies the cathode potential with respect to grid No.1 and the other 
electrodes. 

9--58 

For X-ray shieldinll considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of thisSection 
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21DLP4 ~ 
RASTER-CUTOFf'-RANGE CHARTS 

GRID-DRIVE SERVICE 

E-I"=6.3 VOLTS 
ULTOR VOLTS = 12000 TO 20000 
GRID-N24 VOLTS ADJUSTED FOR fOCUS. 

CATHODE-DRIVE SERVICE 

Ef'=6.3 VOLTS 

92CS-9349V 

ULTOR-TO-GRID-Nl1.1 VOLTS=12000 TO 20000 
GRID-Nl1.4-TO-GRID-Nl1.1 VOLTS ADJUSTED fOR fOCUS. 

ELECTRON TUBE DIVISION 92CS-9350V 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSE,( 
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21DLP4 

PICTURE TUBE 
r--I -------~. 

2"±~" 

--. 
SHORT SMALL-SHELL 

DUODECAL o-PIN BASE 
JETEC GROUP 4, N2B6-203 

OR 
SMALL-SHELL 

DUODECAL I)-PIN BASE 
JETEC GROUP 4, N"B6-b3 

(NOTE 3) 

SCREEN ,0/ 
HEIGHT 

ULTOR 
RECESSED 

SMALL 
CAVITY CAP 

JETEC N2JI-21 
(NOTE I) 

--~REfERENCE 
--0. I.---I~~/-J: ~6' LINE 

9-58 ELECTRON TUBE DIVISION CE-9660A 
RADIO CORPORATION OF AMERICA,.HARRISON. NE.W J~RSE'I' 
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PICTURE TUBE 

f+------17" t 3/8' ----~ 

( 'l2CL-9000 

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

CE-9660B 
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PICTURE TUBE 
~------------------------------------------~,~, 

t ,t50 
2 }16L" MAX.I-_____ L-. ___________ _+_ MOLD-MATCH LINE 

SPLICE LINE 

SEE NOTE 6 TUBE 

DETAIL OF PANEL 

NOTE ,1: THE PLANE THROUGH THE TUBE AX I SAND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-L I NE GAUGE J ETEC No. G-I 16 (SHOWN AT FRONT OF TH I S 
SECT I ON) AND WI TH TUBE SEATED I N GAUGE, THE REFERENCE LINE 
IS DETERMI NED BY THE I NTERSECTION OF THE PLANE CC' OF THE 

GAUGE WITH THE GLASS FUNNEL. 
NOTE a: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT
'ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHI~ A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4-". 

NOTE.: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
L I NTLESS CLOTH. 
NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE INDICA
TED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 
BY NOT MORE THAN 1/8", BUT AT ANy POINT AROUND THE SEAL, 
THE BULGE WILL NOT PROTRUDE MORE THAN '1/16" BEYOND THE 
ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

9-58 ELECTRON TUBE DIVISION CE-966OC 
RADIO CORPORATION OF AMERICA., HARRISON, HEW JERSEY 
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2IDLP~ , 
AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLr.S 
ULTOR-TO-GRID-No.l 

VOLTS = 16000 
CATHODE BIASED POSITIVE 

WITH RESPECT TO GRID 
No.1 TO GIVE FOCUSED 
RASTER CUTOFF. 

GRID-DRIVE SERVICE 

Ef = 6. 3 VOLTS 
ULTOR VOLTS. 16000 
GRID NO.1 BIASED NEGATIVE 

WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 

RASTER FOCUSED AT AVERAGE RASTER FOCUSED AT 
. BRIGHTNESS. AVERAGE BRIGHTNESS. 

o 

RASTER SIZE = lS"X13-1/2" RASTER SIZE· lB"X13-1/2" 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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2IDLPlj. 
AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
Ef = 6.,3 VOLTS 
ULTOR-TO-GRID-No.l 

VOLTS = 12000 TO 20000 
CATHODE BIASED POSITIVE 

WITH RESPECT TO GRID No.1 
TO GIVE FOCUSED RASTER 
CUTOFF. 

GRID-DRIVE SERVICE 
Ef = 6.,3 VOLTS 
ULTOR VOLTS = 

12000 TO 20000 
GRID No.1 BIASED NEGATIVE 

WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 

CATHODE DRIVE 
GRID DRIVE 

2.5 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECtRON TUBE DIVISION 92CS-9,351 
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PI~~:USE '" 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LDW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC) ...... . 
Current . . . . . . . . . . . . . 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 
Cathode to all other electrodes. 
External conductive coating to ultor. 

Faceplate, Spherical ......•... 
Light transmission (Approx.) ..... . 

Phosphor (For Curves, see front of this Section) 

Fl uorescence. . 
Phosphorescence 

Pers i stence . 
Focusing Method. 
Deflection Method 
Deflection Angles lApp~o~.i: 

Diagonal .... 
Hor i zonta 1. . . 
Vert i cal. . . . 

6.3 
0.6 

volts 
amp 

6 f.I.IJ.f 
5 J.'I.Lf 

{2500 max. J.'I.Lf 
2000 min. J.'I.Lf 
... Filterglass 
. ...•.. 74% 
.P4--Sulfide Type 

Aluminized 
· ... White 
· ••. White 
· Med i urn-Short 
El ect rostat i c 

. Magnet ic 

· .... 90° 
· .... 85° 
· .... 68° 

El ect ron Gun. . . 
Tube Dimensions: 

Type Requiring No I on-Trap Magnet 

Overall length. 18" ± 3/8" 
Greatest width. 20-1/4" ± 1/8" 
Greatest height 16-3/8" ± 1/8" 
Diagonal. . . . 21-3/8" ± 1/8!' 
Neck length .............•.. 5-1/2" ± 3116" 
Rad i us of curvature of facepl ate (External surface) •. 33" 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest he i ght 
Diagonal .... 
Projected area. 

Weight (Approx.). 
Operating Position. 
Cap. 
Bulb .•. 
Base ... 

10-59 

19-1/16" 
15-1/16" 

. . 20-114" 
262 sq. in. 

24 lbs 
. • . . . . .•.•..... Any 
.Recessed Small Cavity (JEDEC No.Jl-21) 

. . . . . . J171 D2/El 
Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.B6-63), or 
Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 

ELECTRON TUBE DIVISION DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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21DSP4 

PICTURE TUBE 

Basing Designation for BOTTOM VIEW. 
Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11- Cathode 
Pi n 12 - Heater 

CATHODE-DRIVE- SERVICE 

. ...... 12L 
Cap - Ultor 

(Grid No.3. 
Grid No.5. 
Collector) 

C - External 
Conduct ive 
Coating 

Unless otherwise specified. voltaee values 
are Positive with respect to erid No. I 

Maximum and Minimum Ratings, Desien-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE. . . U~ggg# :~: 
GRID-No.4-TO-GRID-No.l VOLTAGE: 

Positive value ....... . 
Negative value ....... . 

GRID-No.2-TO-GRID-No.l VOLTAGE. 
GRID-No.2-TO-CATHODE VOLTAGE. 
CATHODE-TO-GRIO-No.l VOLTAGE: 

Positive-peak value ... . 
Positive-bias value ... . 
Negative-bias value ... . 
Negative-peak value ... . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 

1000 max. 
500 max. 
64 max. 
64 max. 

200 max. 
140 max. 

0 max. 
2 max. 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

During equipment wa,""""up period 
not exceeding 15 seconds ... 

After equipment wa,""""up period. 
410 max. volts 
180 max. volts 

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

Equipment Design Ranges: 
With any ultor-to-erid-No.1 voltaee IEcSijJ be
tween 12000 and 20000 volts and erid-No.2-to-erid
NO.1 voltaee IE c2i1 J bet",een 40 and 64 volts 

Grid-No.4-to-Grid-No. 
Voltage for focus§ •..... o to 400 volts 

Cathode-to-Grid-No.l Voltage 
(Ekg1) for visual extinction 
of focused raster • . . • .. See Raster-Cutoff-Ranee Chart 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negat i vel . • . . • .Same value as determined for 

Ekgl except video drive is a 
negative voltage 

10-59 ELECTRON TUBE DIVISION DATA 1 
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21DSP4 

PICTURE TUBE 

Grid-No.4 Current ..... . 
Grid-No.2 Current ..... . 
Field Strength of Adjustable 

Centeri ng Magnet' ... 

Examples of Use of Design Ranges: 
With ultor-to-!!rid

NO.1 volta!!, of 
and grid-No.2-to-grid-

NO.1 volta!!e of 
Grid-No.4-to-Grid-No.1 Voltage 

for focus . . . . . . . . . 
Cathode-to-Grid-No.1 Voltage. 

for visual extinction 
of focused raster . . . . . 

Cathode-to-Grid-No.1 Video Drive 
from Raster Cutoff (Black level): 
Wh ite-leve I val ue ....... . 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance. 

-25 to +25 Ma 
-15 to +15 Ma 

o to 8 gausses 

18000 volts 

50 volts 

o to 350 volts 

32 to 47 volts 

-32 to -47 volts 

1.5 max. megohms 

• Cathode drive Is the operatln!} condition in which the video signal 
varies the cathode potential WI th respect to grid No.1 and the other 
electrodes. 

!/: Operation below this value is not recommended. 

§ The grid-N~.4 voltage or grid-No.lI.-to-grid-No.l voltage required for 
focus of any individual tube Is Independent of ultor current and will 
remain essentially constant for values of ultor-lo-grid-No.l voltage 
or grld-No.2-to-grld-No.l voltage within design ranges shown for 
these items • 

.. Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4-, Excluding extraneous fields. the center of the 
undeflected focused spot will fall within a circle having a 7/16-lnch 
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 liz-Inch 
deflection of the spot from the center of the tube face. 

t The cathode-to-grld-No.l voltage (Eka1) for visual extinction of 
focused raster will increase by approllimately Z per cent for every 
lOOO-vol t I ncrease In ul tor-to-gr I d-No. 1 vol tage and will decrease by 
approximately 2 per cent for every lOaD-volt decrease In ultor-lo
grid-No.1 voltage. 

10-59 

For x-ray shielding considerations. see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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PICTURE TUBE 

--~REF"ERENCE 
I~;% y.~' LINE 

ELECTRON TUBE DIVISION CE-l0255A 
RADIO CORPORATION OF AMERICA., HARRISON, NEW JERSEY 
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PICTURE TUBE 

92CL-I0255 

10--59 ELECTRON lUBE DIVISION CE-102558 
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PICTURE TUBE 

MOLD-MATCH LINE 

SPLICE LINE 

SEE NOTE 6 TUBE 

DETAIL Of" PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY ~j 
VARY FROM THE PLANE THROUGH THE TUBE AXI5 AND ULTOR TERMI-
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 
MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-1 16 (SHOWN AT FRONT Of 
TH I S SECTION) AND WI TH TUBE SEATED I N GAUGE, THE REFERENCE 
tiNE 15 DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 
MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGI DLY 
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". 

MOTE~: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
LI NTLESS CLOTH. 
NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE INDI
CATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEI GHT BY NOT MORE THAN 1/8", BUT AT ANY PO I NT AROUND THE 
SEAL, THE BULGE WI LL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

10-59 ELECTRON TUBE DIVISION CE-l0255C 
RADIO COITPOIATION Of AMERICA, HARRISON, NEW JERSEY 
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RASTER-CUTO~~-RANGE 

~~ 
\tAl 

CHART V 

GRI[)-N!l2-TO-GRI[)-,~g VOLTS 

92CS-9911 

ELECTRON TUBE DMSION 
IADIO CORPOIATION OF AMEIICA., HARRISON. NEW JERSEY 



~Q"~ 21~t Y CATHODE-DRIVE CHARACTERISTICS 

E.p=6.3 VOLTS 
ULTOR-TO-GRIO-NSII VOL TS=18000 
GRID-N!!2-TO-GRID-N!!1 VOLTS=!>O 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID N!!I TO GIVE FOCUSED RASTER CUTOFF. 
RASTER FOCUSED AT AVERAGE BRIGHTNESS. 
RASTER SIZE=18"x 13-1/2" 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIV1SION 92CM-9904 
RADIO COIPOlAnON OF AMBtCA. MAllISON. NEW JOllY 
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CATHODE-DRIVE CHARACTERISTICS 

E~= 1>.3 VOLTS 
ULTOR -TO-GRID-N21 VOL TS= 18000 
GRID-N22-TO-GRID-N21 VOLTS=50 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N21 TO GIVE 
FOCUSED RASTER CUTOFF. 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION 92CM-9909 
.ADIO COIlH)IATlOH Of AMERICA, MAlliSON. NEW JEISEY 
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21EP4B 
Picture Tube 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION ------.:...:... 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 
Grid-No.1 to all other electrodes 
External conductive coating to anode. 

5 pf 
6 pf 

{750 max. pf 
500 min. pf 
600 ± 60 ma Heater Current at 6.3 volts. 

El ect ron Gun. . . . . . . . . . .. Ion-Trap Type Requiring 
External Single-Field Magnet 

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

Faceplate, Cyl indrical. ......... . 
Light transmission (Approx.) ...... . 

Mechan i ca I : 
Weight (Approx.). 
Overall Length .. 
Neck Length . . . 
Projected Area of Screen .. 
External Conduct ive Coat ing: 

P4-Sul fi de Type, 
Al umi n i zed 

Filterglass 
74%-

29 1 bs 
23-1/32" ± 3/8" 
7-112" ± 3/16" 

. . 248 sq. in. 

Type. . . . . . . . . . . . . . . Regu 1 ar-Band 
Contact area for grounding. .. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
SeePictu,-e-Tube Dimensional-Outlines and Bulb '"70 Ale sheets 
at front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-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 c Screen, 
Pin 11- Cathode Collector) 
Pin 12 - Heater C - External 

Conductive 
Coat i ng 

H 

__ I nd i cates a Change • 

• RADIO CORPORATION OF AMERICA DATA 
Electron Tube Division Harrison, N. J. 4-63 



21EP4B 
~Maximum and Minimum Ratings, Desifn-Haximum Values: 

Unless otherwise specified, voltafe val
ues are Positive with respect to cathode 

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

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage. 
DC component. . . . . . . . 

19800 max. 
550 max. 

220 max. 
154 max. 

o max. 
2 max. 

{5.9 max. 
5.7 min. 

450 max. 
200 max. 

200 max. 
100 max. 

Typical Operating Conditions for Grid-Drive Service: 
Unless other~ise specified, volta~e val
ues ar~ 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: 

vo lts ',,
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts .'. / 

volts 
volts 

volts 
volts 

volts 

Grid-No.l-Ci rcuit Resistance .. 1. 5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this SectiQn .. ./ 

_Indicates a change. 

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

if Heater, for Un i potent i al Cathode: 
Voltage. . . . . . .. 6.3 ac or dc volts 
Current. . . . . . .. 0.6 ....•. amp 
Warm-up time (Average) 11 ...... sec 

For definition of heater "",.....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 .. 
Cathode to all other electrodes ... 
External conductive coating to ultor 

Faceplate, Spherical ........ . 
Light transmission (Approx.) ..... . 

Phosphor (For Curves. see fran t of th is Sect! on) 

F 1 uo rescence . . 
Phospho rescence. 

Pers i stence .. 
Focusing Method .. 
Deflection Method ..... . 
Deflection Angles (Approx.): 

Diagonal ... 
Horizontal •. 
Vertical ... 

El ect ron Gun . . 
Tube Dimensions: 

Overall length 
Greatest width 
Greatest height. 
D i agona 1 • • • • 

.Type Requiring 

Neck length ....•... 
Screen Dimensions (Minimum): 

Greatest width. 
Greatest height. 
Diagonal .... 
Projected area. 

6 I'I'-f 
5 I'I'-f 

{2500 max. 1'1'-f 
2000 mi n. I'I'-f 
.•. Filterglass 
. . . . .. 73% 
P4--Sulfide Type 

Aluminized 
• .... White 
· .... White 
· . . . . Short 
· El ect rostat i c 

Magnetic 

· .... 1100 

· .... 1050 

870 

No lon-Trap Magnet 

12-9/16" ± 5/16" 
20-1/4" ± 1/8" 
16-3/8" ± 1/8" 
21-3/8" ± 1/8" 
3-9/16" ± 1/8" 

· . 19-1/16" 
· . 15-1/16" 

20-1/4" 
262 sq. in. 

· .. 23 lbs Weight (Approx.) . 
Operating Position 
Cap .. 

.................. Any 

Bulb. 
Socket 
Base • 

6-59 

Recessed Small Cavity (JEDEC No.Jl-21) 
. ....•........ J171 H1/Jl 
.Ucinite Part No.115446, or equivalent 

.Small-Button Neoeightar 7-Pin, Arrangement 1, 
(JEDEC No. B7-208) 
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PICTURE TUBE 

Basing Designation for BOTTOM VIEW. 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pi n 4 - Grid No.3 
Pin 6 - Internal 

········8JT Pi n 8 - Heater 
Cap - Ul tor 

(Grid No.4, 
Collector) ~ 

C - Externa 1 ' 
Connect ion
Do Not Use 

Pin 7-Cathode 

Conduct i ve '"./ 
Coating 

GRID-DRIVE· SERVICE 
Unless otherwise specified, voltare values 

are positive with respect to cathode 

ximum and Minimum Ratings, Desirn-Center Values: 

RID-No.3 VOLTAGE 

RID-No.2 VOLTAGE 
RID-No.1 VOLTAGE: 
Negative-peak value 
Negative-bias value 
Positive-bias value 
Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds. 

After equipment warm-up period. 
Heater pos it ive with respect to cathode. 

Equipment Design Ranges: 

{18000 
12000+ 

650 
{550 

300 

200 
140 

0 
2 

410 
180 
180 

max. 
min. 
max. 
max. 
min. 

max. 
max. 
max. 
max. 

max. 
max. 
max. 

volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any ultor voltare (Ec~kJ between 12000 and 18000 volts 
and rrid-No.2 voltare (EcakJ between 400 and 550 volts 

rid-No.3 Voltage for 

'~, 

"-_/ 

focus§ ......... . o to 400 volts ~, 
rid-No.1 Voltage (EC1 k) 
for visual extinction of 
f oc used raste r. . . 

rid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value 
(Peak positive) 

rid-No.3 Current 

See Raste r-Cutoff-Ranre Chart 
for Grid-Drive Service 

,~' 

Same val ue as determi ned for "- ./ 
EC1k except video drive is a 

positive voltage 
-25 to +25 ~ 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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PICTURE TUBE 

Grid-No.2 Current -15 to +15 J.J.a 
Field Strength of Adjust-

able Centering Magnet •. o to 10 gausses 

Examples of Use of Design Ranges: 
With ultor vol toe_ of 16000 18000 volts 
and erid-No.2 voltaee of 400 500 volts 

Gr i d-No. 3 Vo ltage for 
focus ....... o to 400 o to 400 volts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster. - 34 to -63 -43 to -78 volts 

~rid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
Wh ite-leve 1 value. 34 to 63 43 to 78 volts 

Maximum Circuit Values: 
Gr i d-No.1-C i rcu i t Resistance. 1. 5 max. megohms 

CATHODE-DRIVE- SERVICE 
Unless otherwise specified. voltage values are 

positive with respect to erid NO.l 

Maximum and Minimum Ratings, Desien-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE. {18000 max. volts 
120001' min. vol ts 

GRID-No.3-TO-GRID-No.l VOLTAGE. 650 max. volts 
GRID-No.2-TO-GRID-No.l VOLTAGE. 690 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE. {550 max. volts 

300 min. volts 
'CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value 200 max. volts 
Positive-bias value. 140 max. volts 
Negative-bias value. 0 max. volts 
Negative-peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode: 

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

After equipment warm-up period. 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 
With any ultor-to-erid-No. 1 voltaee (EC~el) between 12000 
and 18000 volts anderid-No.2-to-erid-No.l voltaee (EC2el) 

between 400 and 690 volts 
Gri d-No.3-to-Gri d-No.l 

Voltage for focus§. 0 to 400 volts 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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PICTURE TUBE 

Cathode-to-Grid-No.1 Volt
age (Ek91) for visual ex
tinction of focused 
raster ....... . 

Cathode-.to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative) 

See Raster-Cutoff-Ran(fe Chart 
for Cathode-Drive Service 

Same value as determined for 
Ek9l except video drive is a 

negative voltage 
-25 to +25 ~ Grid-No.3 Current . . . . 

Grid-No.2 Current .... 
Field Strength of Adjust-

-15 to +15 ~ "_/ 

able Centering Magnet •. o to 10 

Examples of Use of Design 
With ultor-to-(frid

NO.1 volta(fe of 

Ranges: 

and (frid-No.2-to-(frid
NO.1 volta(fe of 

Grid-No.3-to-Grid-No.1 
Voltage for focus. 

Cathode-to-Grid-No.1 
Voltage for visual 
extinction of 
focused raster ... 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(Black level): 
White-level value 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

16000 18000 

400 500 

o to 400 o to 400 

34 to 56 41 to 69 

-34 to -56 -41 to -69 

1.5 max . 

gausses 

volts 

volts 

volts 

volts 

volts 

megohms 

... Grid drive Is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

"-:;-..-/ 

<i This value Isaworking design-center minimum. the equivalent absolute ~, 
1ILinim'U1lt ultor- or ultor-lo-grld-No.l voltage Is 11,000 volts, be'low ( 
which the serviceabilityof the 21EQPlj. will be impaired. The equipment ''-/ 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 

~~~~~!-~~l ~~P~r~:~~;:lig!!NOa.nf veo~Uti::eenlts "na;vie8rl il~nsst~ha~b1~: ~~~ ~~~ ~~~m 
§ The grid-No.3 voltage required for optimum focus of any individual tube 

may nave a value anywhere between 0 and lI.OO volts and is a function of 

f re c~:~~;s OJ I ;~~t f~ t~rt~Oiht:guel'toUrl t,,°cil tCaU;[ea~t "th~n~a~~12f~~P~O~~~~~~~Y ~" 
~~ i ~~~~ ~ /~~ 1 ;~Cghe '~OtOOt;~l:a ~~a~~e a~~u ~ 1 ~~r "~l\tsagfeo;r '~:;~S~cib_~~ H (" 
change In grid-No.2 voltage; and Inversely with ultor current at the ~~. 

~:~:u ~~ ~~oeut2 t~Q~~l ~::o~ ~aaCrhr;~Od:~~~o~~p~roec~~~nr~ I InS U~~°c'"esCsu:;:n:~ 
provide means such as a potentiometer or a li--tap switch for adjusting 
the focusing voltage. In general, commercially acceptable focus Is 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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PICTURE TUBE 

obtained I f the focusing voltage is within 75 volts of the value 
required for optimum focus and If the focusing voltage Is maintained 

• to withln75voltsofthe oplimumvalueduring line-voltage fluctuations. 
Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/U·, Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/8-lnch 
radius concentTic 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
flect ion of the spot from the center of the tube face. 

I 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. 

OPERATING CONSIDERATIONS 

Shatter-Proof Cover Over the Tube Face. Following 
;onventional picture-tube practice, it is recommended that 
the cabinet be provided with a shatter-proof, glass cover 
over the face of the 21EQP4 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. 

6-59 

For X-ray shieLding considerations. see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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PICTURE TUBE 

DETAIL 0, PANEL 

[ 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4. MAY' '_/ 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4.. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED INGAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTIONOFTHE PLANE CC' OF 
THE GAUGE WITH THE GLASS FUNNEL. 
NOTE 3: SOCKE T FOR TH I S BASE SHOULD NOT BE RIG I DL Y MOUNTED; 
I T SHOULD HAVE FLEXI 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 1-3/4". 
NOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
L I NTLESS CLOTH. 

NOTE 6: BULGE AT SPL I CE-L I NE SEAL MAY I NCREASE THE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN liB", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WI LL NOT PROTRUDE MORE THAN If 16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 7: WIDTH OF UNDISTURBED REGION BETWEEN MOLD-MATCH 
LINE AND SPLICE LINE IS 3/4." MINIMUM. THIS SHOULD BE THE 
MAXIMUM WIDTH OF TUBE SUPPORT BAND. 

NOTE 8: TUBE MOUNT I NG OR YOKE SUPPORT CLAMPS MUST BE 
SPACED FROM TUBE BY USE OF CUSH ION I NG PADS MADE OF MATER I AL 
SUCH AS ASPHALT-IMPREGNATED FELT, OR EQUIVALENT. 

NIHE 9: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7116" 
FROM REFERENCE LINE. 

6-59 ELECTRON TUBE DIVISION CE-9936R1C 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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RASTER-CUTOFF-RANGE CHARTS 

E-F'=6.3 VOLTS 
ULTOR VOLTS=12000 TO 18000 
GRID-N23 VOLTS ADJUSTED FOR FOCUS. 

iii z 
I 
o cr 
CJ 

E-F'=6.3 VOLTS 

GRID-NII2 VOLTS 

ULTOR-TO-GRID-N21 VOLTS=12000 TO 18000 
GRID-N23-TO-GRID-N21 VOLTS ADJUSTED 

1/1 

~ 
~ 
iii z 
I 
o cr 
CJ 
I 

~ 
III o 
o 
:I: 

5 

FOR FOCUS. 

-GRID-Nil I VOLTS 

ELECTRON ruBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 
EiO = 6.3 VOLTS Eof" = 6.3 VOLTS 
ULTOR-TO-GRID-NQI VOLTS = 16000 ULT OR VOLTS = 16000 
CATHODE BIASED POSITIVE WITH GRI o NlI.l BIASED NEGATlV~ WITH 

RESPEC T TO GRID N" I TO GIVE RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. FOCUSED RASTER CUTOFF. 

RASTER FOCUSED RAS TER FOCUSED 
AT AVERAGE BRIGHTNESS. AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 18"x 13Y2" RA STER SIZE = 18"x 131~" 

:I.C.:I.COORDINATES OF SCRE EN: X=0.270, Y=0.300 

CAT HOD E DRIVE 
GRID DR IVE 

500 

400 

l!! 
a: 

'" III 
:::E « 
J 
I .... 300 
0 
0 
"-
I 

I/) 
I/) 

'" z .... 
J: 
C/ 
a: 200 
III 
.... 
J: 
C/ 
J 
J: 
C/ 
J: 

100 

o 10 20 30 40 50 60 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELEGRON TUBE DIVISION 92CM-9942 
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~I 

/~ , 



:( 

1-
~-

( 

~-~~~9;() 
21EQP4 v 

AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
Ef'= 6.3 VOLTS 
ULTOR-TO-GRID-N"I 

VOLTS=12000 TO 18000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N"I TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID DRIVE SERVICE 
Ef' = 6.3 VOLTS 
ULTOR VOLTS = 12000 TO 18000 
GRID N"I BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

If) 

'" II: 

'" Q. 

~ 
4: 
0 
II: 
U 
~ 

II: 
0 
~ 
:J 

1800 

1600 

1400 

1200 

1000 

800 

600 

400 

200 

CATHODE DRIVE 
GRID DRIVE 

o 10 20 30 40 50 60 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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21EVP4 
Picture Tube 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTAT IC FOCUS 1100 MAGNETIC DEFLECT ION 

INTERNAL MAGNETIC SHIELD 
With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
r~ Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. 3.65 pf 
Grid No.1 to all other electrodes 4.15 pf 

External conductive coating to anode. { 2000 max. p f 
1500 min. pf 

Heater Current at 2.68 volts ..... . 
Heater Warm-Up Time (Average) .... . 
Electron Gun ........ Type Requiring 

Optical: 
Phosphor (For curves, see front of this section) . 

Facepl ate, Spherical. .......... . 
Light transmission (Approx.) ....•.. 

Meehan i ca 1 : 
Weight (Approx.). 
Overall Length .. 
Neck Lengt h . . . 
Projected Area of Screen .. 
External Conductive Coating: 

450 ± 45 ma 
11 seconds 

No lon-Trap Magnet 

P4--Sulfide Type, 
Aluminized 

Fil tergl ass 
. 75.5% 

20 1 bs 
12-15/16" ± 1/4" 
3-11/16" ± 1/16" 

. .. 262 sq. in. 

Type. . • . . . . . . . . . . . . Regu 1 ar-Band 
Contact area for grounding ....... Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb j,71 GIK sheets 
at front of this section 

Cap ....•..... Recessed Small Cavity (JEDEC No.Jl-21) 
Base .....• Small-Button Neoeightar 7-Pin, Arrangement 1, 

Basing Designation for BOTTOM VIEW. 

Pin i-Heater 
Pin 2-Grid No.2 
Pin 3- Grid No.1 
Pin 4-Grid No.4 
Pin 6-Grid No.2 
Pi n 7 - Cathode 
Pin 8- Heater 

H H 

(JEDEC No. B7-208) 
• ..•.•.• 8JK 

Cap - Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
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21EVP4 
Maximum" and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified. voltage val
ues are positive with respect to cathode 

ANODE VOLTAGE . . . . .. . . 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value .. . 
Negative value .. . 

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

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE .... 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment wanm-up period 

not exceeding 15 seconds ... 
After equipment wanm-up period. 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage ... 
DC component. . . . . . . . . . 

20000 max. 

950 max. 
700 max. 
550 max. 

400 max. 
155 max. 

o max. 
2 max. 

{2.9 max. 
2.4 min. 

450 max. 
200 max. 

200 max. 
100 max. 

"Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified. voltage val
ues are positive with respect to cathode 

Anode Voltage . . . . . . . . . 16000 
Gri d-No. 4 Voltage . . . . . . . 100 to 500 
Grid-No.2 Voltage. . . . . . . 300 
Grid-No.1 Voltage for visual 

extinction of focused raster. -35 to -72 

Maximum Circuit Value: 

vo lts ',,-

volts 
volts 
volts 

volts 
vol ts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
vol ts 

volts 
volts 
volts 

volts 

Grid-No.l-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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SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

21FAP4 
Picture Tube 

ALUMINIZED SCREEN 
1100 MAGNET I C DEFLECT I ON 

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 }J¥f 
Cathode to all other electrodes. 5 }J¥f 

External conductive coating toultor. H6gg ~f~: :~ 
Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Faceplate .........•..... 

Light transmission (Approx.) ..... 
Phosphor (For curves, see front of this section) 

Mechanical: 
Operating Position. 
Weight (Approx.) .. 
Overall Length ... 
Neck Length . . . . 
Projected Area of Screen .. 
External Conductive Coating: 

. . Filterglass 
. ...... 76% 
P4--Sulfide Type, 

Al umi n i zed 

. .•. Any 
20 lbs 

12-13/16" ± 5/16" 
3-9/16" ± 1/8" 

. .. 262 sq. in. 

Type. . . . . . . . . . . . . . Mod i fi ed Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Pi cture-Tube Dimens i ona I-Out line sand Bu I b h.71 GI K sheets 
at the front of this section 

Cap ....•..... Recessed Small Cavity (JEDEC No.J1-21) 
Base .............. Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW ........... 8JR 

Pin l-Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4 -Grid No.3 
Pin 6-IC--

Do Not Use 
Pi n 7 - Cathode 

H H 

Pin 8-Heater 
Cap -Ultor 

(Grid No.4, 
Collector) 

C - Externa I 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA DATA 

5-62 Electron Tube Division Harrison, N. J. 



21FAP4 
Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE . . . . . . . . 
GRID-No.3 (FOCUSING) VOLTAGE: 

Positive value ... 
GRID~No.2 VOLTAGE .. 
GRID-No.1 VOLTAGE: 

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater posItive with 
respect to cathode. . . . 

Typical Operating Conditions: 
With ultor voltage of 
and grid-No.2 voltage of 

Grid-No.3 Voltage for focus 
Grid-No.1 Voltage for visual 

extinction of focused raster. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance .. 

22000 max. volts 

700 max. volts 
600 max. volts 

220 max. volts 
154 max. volts 

o max. volts 
2 max. volts 

450 max. volts 
200 max. volts 

200 max. volts 

16000 volts 
500 volts 

o to 400 volts 

-43 to -78 volts 

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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SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

21FDP4 
Picture Tube 

ALUMINIZED SCREEN 
I 100 MAGNET I C DEFLECT I ON 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electr i ca I: 
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 J.41.f 
Cathode to all other electrodes. . 5 J.41.f 

External conductive coating to ultor {2000 max. J.41.f 1500 min. J.41.f 
Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Facep I ate. . . . . . . . • . . . . . . . . . . . . Fi lterg I ass 

Light transmission (Approx.) ............. 76% 
Phosphor (For Curves, see front of this Section) ,P4-Sulfide Type, 

Aluminized 

Mechanical: 
Operating Position 
Weight (Approx,) . 
Overall Length .. 
Neck Length, , , . , , , 
Projected Area of Screen , . 
External Conductive Coating: 

. , .. Any 

. , 20 I bs 
13-1/8" ± 1/4" 
3-718" ± 1/16" 
, 262 sq. in. 

Type, , .. , , , . " . , , Regular Band 
Contact area for ground i ng ,. ,Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Out I ines and Bul b J171 GI K sheets 
at the front of this section 

Cap, , , , , , , , .. Recessed Small Cavity (JEDEC No,Jl-21) 
Base, , , , , , , , , , •.. Small-Button Neoeightar 7-Pi n, 

Arrangement 1 (JEDECNo.B7-208) 
Basing Designation 
Pin l-Heater 

for BOTTOM VIEW . , .. , ... 8KW 

Pin 3-Grid No.1 
Pin 4-Grid No.4 
Pin 6-Grid No.2 
Pi n 7 - Cathode 
Pi n 8 - Heater 

Cap - Ul tor (Gri d No.3, 
Grid No.5, Collector) 

C - External Conduct i ve 
Coating 

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

DATA 
5-62 



21FDP4 
Maximum Ratings, Desifn-Naximum Values: 
ULTOR VOLTAGE .... 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value .. 
Negative value .. 

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

Negative peak value. 
Negative bias value. 
Positive bias value. 
Positive peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds .. 
After equipment warm-up period 

Heater positive with 
respect to cathode . . . . 

Typical Operating Conditions: 
With ultor voltafe of 
and frid-No.2 voltafe of 

Grid-No.4 Voltage for 
focus ......... . 

Grid-No.1 Voltage for visual 
ext i net i on of focused raster 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

20000 max. vol ts 

1100 max. volts 
550 max. volts 
550 max. volts 

400 max. volts 
155 max. volts 

o max. volts 
2 max. volts 

450 max. volts 
200 max. volts 

200 max. volts 

16000 volts 
3 00 volts 

+100 to +500 volts 

-35 to -72 volts 

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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RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

GENERAL DATA 
Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 
Grid No.1 to all other electrodes 

21FP4C 
Picture Tube 

ALUMINIZED SCREEN 
700 MAGNETIC DEFLECTION 

5 pf 
. 6 pf 

External conductive coating to anode. .{750 max. pf 
500 min. pf 

. . . 600 ± 60 ma Heater Current at 6.3 volts. 
Electron Gun ..... Ion-Trap Type Requiring External Single

Field Magnet 

Optical: 
Phosphor (For Curves. see front of this section) • 

Faceplate, Cyl indrical ...••.•.... 
Light transmission (Approx.) •...... 

Meehan ica I: 
Weight (Approx.). 
Overall Length .. 
Neck Length • . . 
Projected Area of Screen .. 
External Conductive Coating: 

P4--Sulfide Type, 
Al umin i zed 

Filterglass 
74% 

29 1 bs 
23-1/32" ± 3/8" 
7-1/2" ± 3116" 
.. 248 sq. in. 

Type. . • • . . . . . . . . . . Regul ar-Band 
Contact area for ground i ng. • . . . . • . Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube DimensionaL-OutLines and BuLb /170 Ale sheets 
at front of this section 

Cap •.•....... Recessed Small Cavity (JEDEC No.Jl-21) 
Base •..... Small-Shell Duodecal (JEDEC Group 4, No.B6-63) 

Basing Designation for BOTTOM VIEW. . ......• 12L 

Cap - Anode Pin i-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 

(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

Pi n 12 - Heater C C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Desien-Kaximum VaLues: 

UnLess otherwise specified, voLtaee vaL
ues are positive with respect to cathode 

ANODE VOLTAGE. . . . . • • . 19800 max. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. . . • • • . 1100 max. 
Negative value. . . • . . . 550 max. 

• 
RADIO CORPORATION OF AMERICA 

U Electron Tube Division Harrison, N. J. 

volts 

vol ts 
vol ts 

DATA 

4-63 



21FP4C 
GRID-No.2 VOLTAGE. 550 max. 
GRID-No.1 VOLTAGE: 

Negative peak value 220 max. 
Negative bias value 154 max. 
Positive bias value o max. 
Positive peak value 2 max. 

HEATER VOLTAGE. {6.9 max. 
5.7 min. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 450 max. 
After equipment warm-up period. 200 max. 

Heater positive with 
respect to cathode: 
Comb i ned AC and DC voltage. 200 max. 
DC component. 100 max. 

Typical Operating Conditions for Grid-Drive Service: 
Unless otherwise specified. volta!!e val
ues are positive with respect to cathode 

Anode Voltage . • . . . . • . • 14000 
Grid-No.4 Voltage. . . . . . . -56 to +310 
Grid-No.2 Vol tage . . . . . . • 300 
Gri d-No. 1 Voltage for v i sua 1 

extinction of focused raster. -28 to -72 

Maximum Circuit Value: 

volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

volts 

Grid-No.l-Ci rcu i.t Res i stance .. 1. 5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of th i s Sect i on 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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21MP4 

PICTUR.E TUBE 
RECTANGULAR METAL-SHEll TYPE 

lOW-VOLTAGE ELECTROSTATIC FOCUS 

General: 
Heater, for Unipotential 

Voltage ..... . 

DATA 

Cathode: 
6.3 

MAGNETIC DeFLECTION 

• •. ilC or dc volts 
Current ....... . 0.6 ± 10% ........ . (1mr ..... 

Faceplate, Spherical .. 
Phosphor (For Curves. see front of 
Deflection Anqles (Approx.): 

D i agona 1 • 
Horizontal 
Vert ical . 

Electron Gun 

Tube Dimensions: 
Maximum overall length 
Greatest width at 1 ip. 
Grentest he i qht at 1 i P 
Diagonal at 1 ip ... . 
Neck length ..... . 

.Frosted ~ilterglass 
this Section) P4-Sulfide Type 

700 

66 0 

500 

,Ion-Trap Type Requiring 
External Single-Field Magnet 

22-5/8" 
19-23/32" ± 1/8" 
15-5/16" ± 1/8" 

. 20-3/4" ± 1/4" 

Radius of curvature of faceplate (Exle rna 1 
. 7-1/2" ± 3/16" 
surface}. . 33" 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height. 
Diagonal .... 

18-118" 
13-11/16" 

19-1/8" 
, ... Any Ope rat i ng Pos i t ion 

Ultor Terminal .. 
Base .. Small-Shell 

. ........... Metal-Shell Lip 
Duodecal 6-Pin (JETEC Group 4, No.B6-63) ~ 

Basing Designation for BOTTOM VIEW ......... 12M ~ 

Pin l-Heater 
Pin 2-Grid No.1 
Pin 6- Grid No.4 
Pin 10 - Grid No.2 
Pin ll-Cathode 
Pin 12-Heater 

Maximum Ratings, Desi~n-Center 
ULTOR VOLTAGE .... 
GRID-No.4 (FOCUSING) VOLTAGE: 

Pos it ive val ue '. 
Negat ive vill ue .. 

GRID-No.2 VOLTAGE .. 
GRID-No,l VOLTAGE: 

Negative-bias value. 
Positive-bias villue. 
Positive-peak value. 

Values: 

9-58 ELECTRON TUBE DIVISION 

Metal-Shell Lip
UI tor 

16000 

1000 
500 
500 

125 
0 
2 

(Grid No.3, 
Grid No.5, 
Collector) 

max. volts 

max. volts 
mAX. volts 
max. volts 

max. vol ts 
max. volts 
max. volts 

_ I nd i ca tes a change. 

DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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21MP4 

PICTURE TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds .•... 

After equipment warm-up period ... 
Heater posit ive with respect to cathode. 

Maximum Circuit Values: 

410 max. 
180 max. 
180 max. 

volts 
volts 
volts 

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

9-58 

For X-ray shielding considerations. see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 



21WP4A 
Pidure Tube 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION ------

GENERAL DATA 

Electrical: 
Direct I nterel ect rode Capacitances: 

Cathode to all other electrodes. 
Grid No.1 to all other electrodes 
External conductive coating to anode. 

5 pf 
6 pf 

{750 max. pf 
500 min. pf 

Heater Current at 6.3 volts 
El ect ron Gun. 

. 600 ± 60 ma 
... Ion-Trap Type Requiring 
External Single-Field- Magnet 

Optical: 
Phosphor (For curves, see front of this section) . 

Faceplate. Spherical ........... . 
Light transmission (Approx.) ......• 

Meehan i ea 1 : 
Weight (Approx.). 
Overall Length .. 
Neck Length ... 
Projected Area of Screen .. 
External Conductive Coating: 

P4--Su If i de Type. 
Aluminized 

Fi lterglass 
. . 73%" 

24 lbs 
22-7/16" ± 3/8" 
7-112" ± 3/16" 
.. 224 sq. in. 

Type. . . . . . • . . . . . . . Regu 1 ar-Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb Jt65 Z sheets 
at front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ...... Smal l-Shel 1 Duodecal 5-Pin (JEDEC Group 4. No. 

Basing Designation for BOTTOM VIEW. 

Pi n 1 -Heater 
Pin 2 -Grid No.1 
Pin 10-Grid No.2 
Pi n 11 -Cathode 
Pi n 12 - Heater 

c 

ANODE 

H H 

B5-57) 
. ....... 12N 

Cap -Anode 
(Gri d No.3. 
Screen. 
Collector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings, Desien-Haximum Values: 
Unless otherwise specified, voltage val
ues are positive with respect to cathode 

ANODE VOLTAGE ........•.... 19800 max. volts 

.... Indlcates a change . 

• Electron Tube Division Harrison. N. J. 
RADIO CORPORATION OF AMERICA DATA 

4/63 



21WP4A 
GRID-No.2 VOLTAGE. 550 max. 
GRID-No.1 VOLTAGE: 

Negative peak value 220 max. 
Negative bias value 154 max. 
Positive bias value o max. 
Positive peak value 2 max. 

HEATER VOLTAGE. {6.9 max. 
5.7 min. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. 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, volta~e val
ues are positive 'With respect to cathode 

Anode Voltage. . . . . 16000 
Grid-No.2 Voltage. . . 300 
Grid-No.1 Voltage for 

visual extinction of 
focused raster. . . . .-28 to-72 

Maximum Ci rcuit Val ue: 

volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 

volts 

Grid-No.l-Gircuit 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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2IXP4-A 

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
lOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

DATA 
neral: 

eater. for Unipotential 
Vol tage •••••••• 

Cathode: 
6.) 

Current •••••••• 
Capacitance between External 

Coating and Ultor ••••• 

0.6 ± 10% 
Conduct ive 

• •• ac or dc volts 
•••• " • amp 

{ 2500 max. !l!lf 
2000 min. !lIlf 

Faceplate. Spherical. • • • • • • • • •• • •• Filterglass 
Phosphor (For Curves. see front of this Section) P4-Sulfide Type 

Deflection Angles (Approx.): 
Diagonal •••••• • -•• 
Hori zontal 
Vert i cal • 

EI ect ron Gun 

ube Dimensions: 
Overall length 
Greatest wi dth 
Greatest he i ght. 
Diagonal •••• 

AI umin i zed 

700 

660 

500 

••• lon-Trap Type Requiring 
External Single-Field Magnet 

Neck length. • • • • • • • • • • 
Radius of curvature of faceplate 

........ 
{External 

22-7/16" ±)/8" 
18-11/16" ± 1/8" 
14-15/16" ± 1/8" 
20-518" ± )/16" 

• 7-1/2" ± )/16" 
su rface). • 40" 

creen Dimensions (Minimum): 
Greatest width .• 
Greatest height. 
Diagonal •••• 
Projected area. 

perating Position 
ap ••••••••• 
ase •• Small-Shell 

Basing Designation 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11- Cathode 
Pin 12 - Heater 

17-)18" 
1)-5/8" 
19-1/2" 

224 sq. in. 
•••••••••••••••••• Any 

• Recessed Small Cavity (JEDEC No.Jl-21) 
Duodecal 6-Pin (JEDEC Group 4. No. 86-6)) 
for BOTTOM VIEW •••••••• 12L 

c 

Cap- UI tor 
(Grid No.). 
Grid No.5. 
Co II ector) 

C- External 
Conductive 
Coating 

Maximum Ratings, Desilfn-Center VaLues: 

ULTOR VOLTAGE. • • • • • • • • 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 
Negative value •• 

GRID-No.2 VOLTAGE •• 

4-59 ELECTRON TUBE DIVISION 

18000 max. 

1000 max. 
500 max. 
500 max. 

volts 

volts 
volts 
volts 

TENTATIVE DATA 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JEIISEY 
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2IXP4-A 

PICTURE TUBE 

GRID-No.1 VOLTAGE: 
Negative-bias value. 
Positive-bias value. 
Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat i ve wi th respect to cathode: 

During equipment wanm-up period 
not exceed i ng 15 seconds • • • . . 

After equipment wanm-up period ••• 
Heater pos it ive wi tM respect to cathode. 

Maximum Circuit Values: 
urid-No.l-Ci rcuit Resistance ••.••• 

:1.25 max. 
o max. 
2 max. 

410 max. 
180 max. 
180 max. 

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 

volts 
volts 
volts 

megohms 

4-59 ELECtRON TUBE DIVISION TENTATIVE DATA 
RADIO CORPOR1.TION Of AMERICA, HARRISON, NEW JERSEY 

..... ' 
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RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

GENERAL DATA 

Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 
Grid No.1 to all other electrodes 

21YP4A 
Picture Tube 

ALUM I N I ZED SCREEN 
70° MAGNETIC DEFLECTION 

5 pf 
6 pf 

External conductive coating to anode. {750 max. pf 
500 min. pf 

. 600 ± 60 ma Heater Current at 6.3 volts 
El ect ron Gun. ..... ... Ion-Trap Type Requi ring 

External Single-Field Magnet 

Optical: 
Phosphor (For Curves, see front of this sectIon) • 

Faceplate, Spherical ........... . 
Li ght t ransmi ss i on (Approx.). . . . . . . 

Meehan i ea I : 
Weight (Approx.). 
Overall Length .. 
Neck Length . . . 
Projected Area of Screen. . 
External Conductive Coating: 

P4-Sul fide Type, 
Aluminized 

Fi 1 terg 1 ass 
75%_ 

24 lbs 
23-1/32" ± 3/8" 

7-112" ± 3/16" 
.. 248 sq. in. 

Type. . . . . . . . . . . . . . Regu 1 ar-Band 
Contact area for grounding •...... Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensi onaL-OutL ines and BuLb J170 BID sheets 
at front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ...... Smal l-Shel 1 Duodecal 6-Pin (JEDEC Group 4, No. 

. B6-63) 
Basing Designation for BOTTOM VIEW. . ....... 12L 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin ll-Cathode 
Pi n 12 - Heater 

Cap -Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Co 11 ector) 

C - External 
Conductive 
Coating 

Maximum and Minimum Ratings. Design-Kaximum VaLues: 

UnLess otherwise specified, voLtage vaL
ues are positive with respect to cathode 

ANODE VOLTAGE. . . . . . • . . • . . . • 19800 max. volts 

~ Indicates a change. 

RADIO CORPORATION OF AMERICA DATA 

4-63 Electron Tube Division Harrison, N. J. 



21YP4A 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value .. . 
Negative value .. . 

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

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE .... 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds .. 
After equipment warm-up period. 

Heater positive with 
respect to cathode: 

1100 max. 
550 max. 
550 max. 

220 max. 
154 max. 

o max. 
2 max. 

{6.9 max. 
5.7 min. 

4-50 max. 
200 max. 

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 .. 
Grid-No.4 Voltage 
Grid-No.2 Voltage 
Grid-No.1 Voltage for 

visual extinction of 
focused raster. . . . 

Maximum Circuit Value: 

16000 
-64 to +350 

300 

-28 to -72 

volts 
vol ts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

volts 

Grid-No.l-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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21ZP4B 
Picture Tube 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 

---------'-'--

RECTANGULAR GLASS TYPE 
MAGNET! C FOCUS 

GENERAL DATA 

Electrical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 
Grid No.1 to all other electrodes 
External conductive coating to anode. 

5 pf 
6 pf 

{750 max. pf 
500 min. pf 
600 ± 60 ma Heater Current at 6.3 volts 

Electron Gun. ... Ion-Trap Type Requiring 
External Single-Field Magnet 

Optical: 
Phosphor (For curves, see front of this section). 

Faceplate, Spherical ........... . 
Light transmission (Approx.) .....•. 

Meehan i ca I : 
Weight (Approx.). 
Overall Length .. 
Neck Length . . . 
Projected Area of Screen .. 
External Conductive Coating: 

P4--Sulfide Type, 
Aluminized 

Fi ltergl ass 
. . 75% 

24 Ibs 
23-1/32" ± 3/8" 
7-112" ± 3/16" 

. . 248 sq. in. 

Type. . . . . . . . . . . . . . Regu I ar-Band 
Contact area for ground i ng. Near Refe rence Li ne 

For Additional Information on Coatinqs and Dimensions: 
See Picture-Tube Dimensional-Out lines and Bulb J170 BID sheets 
at f rant of t his sect ion 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ...... Small-Shell Duodecal 5-Pin (JEDEC Group 4, No. 

Basing Designation for BOTTOM VIEW. 

Pin 1-Heater 
Pi n 2 -Grid No.1 
Pin 10 -Grid No.2 
Pi n 11 -Cathode 
Pin 12 -Heater 

c 

ANODE 

H 

B5-57) 
. ...•... 12N 

Cap -Anode 
(Grid No.3, 
Sc reen, 
Collector) 

C -External 
Conductive 
Coating 

Maximum and Minimum Ratings, Desifn-Naximum Values: 

Unless otherwise specified, voltage val
ues are positive with respect to cathode 

ANODE VOLTAGE. . 19800 max. 
GRID-No.2 VOLTAGE. . . . . . • . . . .. 550 max. 

volts 
volts 

_tndi cates a change . 

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

4-63 



21ZP4B 
GRID-No.1 VOLTAGE: 

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 

-
220 max. volts 

, 154 max. volts 
. '" a max. volts 

2 max. volts 
{6.9 max. volts 

5.7 min. volts 

During equipment warm-up period 
not exceeding 15 seconds ... 

After equipment warm-up period. 
450 max. volts 
200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC voltage ... 
DC component. . . . . . . . . . 

200 max. volts 
100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 
UnLess otherwise specified, voLtage vaL
ues are positive with respect to cathode 

Anode Vo 1 tage . . . . . 16000 
Grid-No.2 Voltage. . . . . . . . . .. 300 
Grid-No.1 Voltage for 

visual extinction of 
focused raster. . . . .-28 to-72 

Maximum Circuit Value: 

volts 
volts 

volts 

Grid-No.l-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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BIPANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

23AFP4 
Picture Tube 

ALUMINIZED SCREEN 
920 MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts ... . 
Heater Warm-Up Time (Average) .. . 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes 
Cathode to all other electrodes. 

600 ± 5% 
11 

ma 
seconds 

6 J1i'.f 
5 J1i'.f 

External conductive coating to u1tor. {2500 max. J1i'.f 
2000 min. p.p.f 

Electron Gun. . .. Type Requiring No lon-Trap Magnet 

Optical: 
Faceplate and Protective Panel ..... . 

Light transmission (Approx.) ..... . 
Phosphor (For Curves, see front of this section) 

Meehan ica I: 
Operating Position. 
Weight (Approx.) .. 
Overall Length. . . 
Neck Length . . . . 
Projected Area of Screen. . 
External Conductive Coating: 

. . Filterglass 

. ..... 40% 
P4-Sul fide Type, 

Al umin ized 

. ... Any 
34-1/2 lbs 

18-13/16" ± 7/16" 
6" ± 3/16" 

... 282 sq. in. 

Type. . . . . . . . . . . . . . . Regu 1 ar-Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
SeePictur~-Tube Dimensional-Outlines and Bulb JIB7 DIG sheets 
at the front of this section 

Cap ........... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ............. Short Small-Shel Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 
Basing Designation for BOTTOM VIEW. . ....... 12L 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11 - Cathode 
Pi n 12 - Heater 

Cap - Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - Externa I 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
5-62 Eleclron Tube Division Harrison, N. 1. 



23AFP4 

Maximum and Minimum Ratings, Des.ilfn-Hia:imum Values: 

UlTO OlT GE {25000 max. R V A ........ . 12000 min. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value .. . 
Negative value .. . 

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

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up ·period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode. . . . 

Typical Operating Conditions: 
With ultor voltalfe of 
and Ifrid-No.2 voltalf' of 

Grid-No.4 Voltage for focus 
Grid-No.1 Voltage for visual 

extinction of focused raster. 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance .. 

1100 max. 
550 max. 
550 max. 

220 max. 
155 max. 

o max. 
2 max. 

450 max. 
200 max. 

200 max. 

20000 

300 

o to 400 

-35 to -72 

1.5 max. 

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 

ElectIOn Tube Division • RADIO CORPORATION OF AMERICA 
Harrison, N. l. 

., 
..../ 



( SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

23ALP4 
Picture Tube 

ALUMINIZED SCREEN 
II~o MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The 23ALP4 is the same as the 23NP4 except for the followinl! item: 

Electr ical: 
,-- Heater Current at 6.3 volts. . . . . . . . . 450 ± 20 ma 

( 

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

DATA 
5-62 





( BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

23AVP4 
Picture Tube 

ALUMINIZED SCREEN 
1100 MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The 23AVP4 is the same as the 23CP4 except for the followinlf item: 

Optical: 
Surface of Protective Panel ......... Treated to reduce 

(-f specu I ar refl ect ion 
"-

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

DATA 
5-62 





( BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

23BDP4 
Picture Tube 

ALUMINIZED SCREEN 
920 MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The 2gBDP4 is the same as the 29YP4 except for the fo!!owin!! item: 

Optical: 
,~. Surface of Protect ive Panel ........ Treated to reduce 

i{ 

• 

specular reflection 

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

DATA 
1-63 





f RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GR ID-No.2 VOLTAGE 

23BJP4 
Picture Tube 

ALUMINIZED SCREEN 
920 MAGNETIC DEFLECTION 

CATHODE-DRIVE TYPE 
With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts. . . . . 600 ± 30 rna 
Heater Warm-Up Time (Average). . . . 11 seconds 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes. 6 /LILf 
Cathode to all other electrodes. : 5 jJP.f 

E I d · . I {2500 max. /LILf 
xterna con uctlve coating to u tor 1700 min. /LILf 

Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Facepl ate. . . . . . . . . . . . . . . . . . . . . Fi lterg I ass 

Light transmission (Approx.) ............. 78% 
Phosphor (For Curves. see front of this section) .P4-Sulfide Type, 

Aluminized 

Mechanical: 
Ope rat i ng Pos i t ion . . . . Any 
Weight (Approx.) . . . 25 Ibs 
Overall Length . . 18-1/8" ± 3/8 
Neck Length. . . . 5-518" ± 3/16" 
Projected Area of Screen 282 sq. in. 
External Conductive Coating: 

Type. . . . . . . . . . . • . Regular Band' 
Contact area for grounding .Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb h87 elF sheets 

" at the front of this section 
Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ............ Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 
Basing Designation for BOTTOM VIEW ......... 12L 

Pin l-Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin ll-Cathod" c 
Pi n 12 - Heater 

Cap - UI tor 
(Grid No.3, 
Gri d No.5, 
Collector) 

C - Externa I 
Conductive 
Coating 

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

DATA 
3-62 



23BJP4 
Maximum and Minimum Ratings,Desi~n-Naximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE. {25000 max. volts 
. 11000 min. volts 

GRI D-No. 4-TO-GR I D-No.1 (FOCUSING) VOLTAGE: 
Positive value. 1250 max. volts 
Negative value. 

:{ 
450 max. volts 

GRID-No.2 TO-GRID-No.1 VOLTAGE. 225 max. volts 
40 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE. 70 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive peak value 220 max. volts 
Positive bias value 154 max. volts 
Negative bias value o max. volts 
Negative peak value 

:{ 
2 max. volts 

HEATER VOLTAGE. 6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment wanm-up period 

not exceeding 15 seconds. 450 max. volts 
After equipment wanm-up period. 200 max. volts 

Heater positive with 
respect to cathode. 200 max. volts 

Typical Operating Conditions: 
/lith ultor-to-~rid NO.1 volta~e of 20000 volts 
and ~rid-No. "-to-~r.id-No. 1 volta~e of 50 volts 

Grid-No.4-to-Grid-No.1 Voltage for focus. o to 400 volts 
Cathode-to-Grid-No.1 Voltage for visual 

extinction of focused raster. 36 to 54 volts 

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

For X-radiation shielding considerations, see sheet 
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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BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GRID-No.2 VOLTAGE 

23BKP4 
Picture Tube 

ALUMIMIZED SCREEN 
920 MAGNETIC DEFLECTION 

CATHODE-DRIVE TYPE 
With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts. • . . 600 ± 30 ma 
Heater Warm-Up Time (Average) . . • 11 seconds 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes 6 J-LlJ-f 
Cathode to all other electrodes. 5 J-LlJ-f 

E t 1 d t · t' t lt {2500 max. J-LlJ-f x erna con uc Ive coa In9 0 u or. 1700 min. J-LlJ-f 
Electron Gun .•...... Type Requiring No lon-Trap Magnet 

Optical: 
Faceplate and Protective Panel. .....•... Filterglass 

Light transmission (Approx.) .•...•.•...... 40% 
Phosphor (For Curves, see front of this Section). P4-Sulfide Type, 

Al umi n i zed 

Mechanical: 
Operating Position. 
We i ght (Approx.) .. 
Overall Length •.. 
Neck Length , . . . 
Projected Area of Screen .. 
External Conductive Coating: 

18-7/16" 
5-5/8" 

. .. 282 

.. Any 
35lbs 

± 7/16" 
± 3/16" 
sq. in. 

Type. • . . . . . • . . . • . • • . Regu 1 ar Band 
Contact area for grounding. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb JIB7 D/G sheets 
at the front of this section 

Cap .......••• Recessed Small Cavity (JEDEC No.Jl-21) 
Base .......•..... Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 
B~sing Designation for BOTTOM VIEW. . ......• 12L 

Pi n 1 - Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11 -.Cathode 
Pi n 12 - Heater 

Cap - Ul tor 
(Grid No.3 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
5-62 Electron Tube Division Harrison, N. J. 



23BKP4 
Maximum and Minimum Ratings, Desifn-Maximum VaLues: 

ULTOR-TO-GRID-No.1 VOLTAGE. f5000 max. volts 
15000 mi n. volts 

GRID-No.4-TO-GRID-No.1 (FOCUSING) VOLTAGE: 
Pos i t ive val ue. 1250 max. volts 
Negative value. 400 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE. {225 max. volts 
40 min. volts 

GRID-No.2-TO-CATHODE VOLTAGE. 70 max. volts 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Posit ive peak value 220 max. volts 
Pos i t ive bias value 154 max. volts 
Negative bias value o max. volts 
Negative peak value 2 max. volts 

HEATER VOLTAGE. {6.9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds •.. 450 max. volts 
After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode. 200 max. volts 

Typical Operating Conditions: 
With uLtor-to-frid-No.t voLtafe of 20000 voLts 
and frid-No.2-to-frid-No.t voLtafe of 50 volts 

Grid-No.4-to-Grid-No.1 Voltage for focus. o to 400 volts 
Cathode-to-Grid-No.1 Voltage for 

visual extinction of focused raster. 36 to 54 volts 

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

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of th i s sect ion 

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

~~ 

~j 
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BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW-GRIO-No.2 VOLTAGE 

23BLP4 

Picture Tube 
ALUMINIZED SCREEN 

920 MAGNETIC DEFLECTION 
CATHOOE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

The 23BLP4 is the same as the 23BKP4 except for the followinr 
item: 

Optical: 
Surface of Protective Panel ......... Treated to-reduce 

• 

specular reflection 

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

DATA 
5-62 
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BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

23BQP4 
Picture Tube 

ALUMINIZED SCREEN 
1100 MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts. . . . . 450 ± 5% rna 
Heater Warm-Up Time (Average). . . . 11 seconds 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes. 6 ~f 
Cathode to all other electrodes. . 5 ~f 
External conductive coating to ultor . {2500 max. ~f 

2000 min. ~f 
Electron Gun •....... Type Requiring' No lon-Trap Magnet 

Optical: 
Faceplate and Protective Panel .......... Filterglass 

Light transmission (Approx.) ........•.... 40% 
Phosphor (For Curves. see front of this Section) .P4-Sulfide Type, 

Al umi n i zed 

Mechanical: 
Operating Position 
Weight (Approx.) . 
Overall Length .. 
Neck Length. . .. . 
Projected Area of Screen . . 
External Conductive Coating: 

.... Any 
32-1/2 lbs 

15-3/16" ± 3/8" 
5-1/B" ± 1/8" 

. . 282 sq. in. 

Type . . . • . . . . . . • . . . Regu 1 ar Band 
Contact area for grounding ....... Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Out lines and Bulb' JIB". A sheets 
at the front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ............. Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.B7-20B) 
Basing Designation for BOTTOM VIEW ........... BHR 

Pi n 1 - Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pi n 7 - Cathode 
Pi n 8 - Heater 

Cap - Ul tor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
3-62 Electron Tube Division Harrison, N. J. 



23BQP4 
Maximum and Minimum Ratings, Desifn-Haximum Values: 

ULTOR VOLTAGE. . . . . g~~~~ ~~~: 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value .. 
Negat ive val ue .. 

GR I D-No. 2 VOLTAGE. . 
GRID-No.1 VOLTAGE: 

Negative peak value. 
Negative bias value. 
Pos it ive b ias val ue. 
Positive peak value. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds .. 
After equipment warm-up period 

Heater positive with 
respect to cathode . . . . 

Typical Operating Conditions: 
With ultor voltafe of 
and frid-No.2 voltafe of 

Grid-No.4 Voltage for focus. 
Grid-No.1 Voltage for visual 

extinction of focused raster 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

1100 max. 
550 max. 
550 max. 

220 max. 
154 max. 

o max. 
2 max. 

450 max. 
200 max. 

200 max. 

16000 

3 00 

o to 400 

-35 to -72 

1.5 max. 

vol ts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 

volts 

volts 
volts 
volts 

volts 

megohms 

For X-radiation shielding cons.iderations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this section 

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

\~-' 
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BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

23BTP4 

Picture Tube 
ALUMINIZED SCREEN 

920 MAGNETIC DEFLECTION 
With Heater Having Controlled Warm-Up Time 

The 23BTP4 is the same as the 23YP4 except for the fa Llowin{f item: 

Maximum and Minimum Ratings, Desi{fn-Haximum Values: 

ULTOR VOLTAGE .............. ·{i~ggg ~~~: 

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

volts 
volts 

DATA 
5-62 





BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

23CBP4 
Picture Tube 

ALUMINIZED SCREEN 
1100 MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The 23CBP4 is the same as the 23UP4 except for the followin{f items: 

Optical: 
Surface of Protective Panel ........ Treated to reduce 

~ specular reflection 

Max imum and Min imum Rat ings, Desi{fn-Ifaximum Values: 

ULTOR VOLTAGE ............... m~~~ ~~~: 

( 

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

volts 
volts 

DATA 
5-62 
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BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

23CP4 
Picture Tube 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC! ......• 
Current at 6.3 volts ....•• 
Warm-up time (Average! ..... . 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 
Cathode to all other electrodes. 
External conductive coating to ultor. 

Facep 1 ate and Protect i ve Panel. • . . . 
Total light transmission (Approx.! .•. 

Phosphor (For curves. see front of this Sect ion). 

Fl uo rescence. . 
Phosphorescence 

Pers i stence . 
Focusing Method. 
Defl ect i on Method 
Deflection Angles (Approx.!: 

Diagonal •.. 
Horizontal ..• 
Vertical. •.. 

6.3 ± 10% volts 
0.6 ± 5% amp 

11 sec 

6 f11.J.f 

5 f11.J.f 
{2500 max. JJiJ.f 

2000 min. f11.J.f 
. .. Filterglass 

. .•... 40% 
P4-Sulfide Type 

Aluminized 
• .•. White 
• ... Whi te 
• Med i um Short 
Electrostatic 

.Magnetic 

.• 1100 

• •• 990 

El ectron Gun ..• 
Tube Dimensions: 

Type Requiring No 
. •• B2° 

lon-Trap Magnet 

Overall length. 
Greatest width. 
Greatest height 
Diagonal .... 
Neck length . • 
Radius of curvature of 

In plane of diago
nal defl ect ion. . 

In plane of hori
zontal deflection 

In plane of verti
cal deflect ion .. 

Radius of curvature of 

In plane of diago
nal deflection •. 

In plane of hori
zontal deflection 

15-3/16" ± 3/B" 
. 21-5/16" + 1/B" - 1/16" 
. 17-5/16" + 1/8" - 1/16" 
24-45/64" + 3/32" - 1/16" 

. . .•.... 5-1/B" ± 118" 
protective panel (External surface!: 

Radius at center 

50-114" 

50-1/4" 

Radius at edee 

See Dimen
sional Outline 

35-1/4" 

45-1/2" 35" 
faceplate (Internal surface!: 

Radius at center 

39-1/2" 

39-3/4" 

Radius at edee 

31-1/2" 

26-1/2" 

• RADIO CORPORATION OF AMERICA DATA I 
8-60 Electron Tube Division Harrison, N. J. 



23CP4 
Radius at cen:ter Radius at edlfe 

In plane of verti-
cal deflection. • 36-3/4" 18--1/2" 

Screen Dimensions (Minimum): 
Greatest width. . .19-5/16" 
Greatest height .. 15-1/4" 
Diagonal. . . . 22-5/16" 
Projected area. 282 sq. in. 

Weight (Approx.). . 33lbs 
Operati'ng Position. . .••••...• Any 
Cap. . • . • . .Recessed Small Cavity (JEDEC No.Jl-2i) 
Bulb ......... J187 Fitted with Protective Panel FP198 
Base ••.•.. Small-Button Neoeightar 7-Pin. Arrangement 1. 

(JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW. . ....•.. 8HR 

Pi n 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 
Pi n 7 - Cathode Conduct i ve 
Pin 8-Heater Coating 

GRID-DRIVE· SERVICE 
Unless otherwise. specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Desilfn-Center Values: 

{ 20000 max. 
ULTOR VOLTAGE. . . . . • . . 12000. min. 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value •. 
Negative value ... 

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

Negative-peak value 
Negative-bias value 
Positive-bias value 
Positive-peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode: 

During equipment warm-up period not 
exceedin9 15 seconds .•....• 

After equipment warm-up period ... 
Heater posit ive with respect to cathode 

Equipment Design Ranges: 

1000 
500 
500 

200 
140 

0 
2 

410 
180 
180 

max. 
max. 
max. 

max. 
max. 
max. 
max. 

max. 
max. 
max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With anyultor voltalfe {Ec~kJ between 12000· and 20000 volts 
and Ifrid-No.2voltalfe {E c2 kJ between 200 and 500 volts 

Grid-NO.4 Voltage for 
focus*. . . . . . . . . . . . . . 0 to 400 vol ts 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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Grid-No.1 Voltage (Eclk) 
for visual extinction of 

23CP4 

focused raster .. , .. . See Raster-Cutoff-Ranfe Chart 

Grid-No.1 Video Drive 
from Raster Cutoff 
[Black level): 
White-level value 
(Peak pos i t i ve) . 

Grid-No.4 Current. 
Grid-No.2 Current. 
Field Strength of Adjust

able Centering Magnet •. 

Examples of Use of Design Ranges: 
With uLtor voLtafe of 
and frid-No.2 voLtafe of 

Grid-No.4 Voltage for 
focus* ...... . 

Grid-No.1 Voltage for 
visual extinction of 
focused raster . . . . . . . . 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value .. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

for Grid-Drive Service 

Same value as determined for 
EClk except video drive is a 

positive voltage 
-25 to +25 ~ 
-15 to +15 ~ 

o to 8 

18000 

4 00 

o to 400 

-44 to -94 

44 to 94 

1.5 max. 

gausses 

voLts 
voLts 

volts 

volts 

volts 

megohms 

CATHDDE-DRIVE~ SERVICE 
Unless otherwise specified. voltage values 
are positive with respect to frid NO.1 

Maximum and Minimum Ratings, Desifn-Center VaLues: 

{20000 max. volts 
ULTOR-TD-GRID-No.1 VOLTAGE. . . . 12000. min. volts 
GRID-No.4-TD-GRID-No.1 (FOCUSING) 

VOLTAGE: 
Positive value .. . 
Negative value .. . 

GRID-No.2-TD-GRID-No.1 VOLTAGE 
GRID-No.2-TD-CATHODE VOLTAGE. 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Pos i t i ve-peak va I ue. . . . 
Positive-bias value ..... 
Negative-bias value ..•.• 
Negative-peak value ..... 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode: 

During equipment warm-up period not 

1000 max. volts 
500 max. volts 
640 max. volts 
500 max. volts 

200 max. volts 
140 max. volts 

0 max. volts 
2 max. volts 

exceed i ng 'i5 seconds • • . . . •• 410 max. volts 

• Electron Tube Division Harrison, N. J. 
RADIO CORPORATION OF AMERICA DATA 2 
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23CP4 
After equipment warm-up period •... 

Heater positivewith respect to cathode. 

Equipment Design Ranges: 

180 max. 
180 max. 

volts 
volts 

Jiit·h any ultor-to-~rid-No., volta~e 1EC51! 1) between "WOO· 
and "0000 volts and Ifrid-No.,.-to-Ifrid-Nool volta~e IE c2eJ ) 

between ""5 and 640 volts 
Grid-No.4-to-Grid-No.l 

Voltage for focus* •.• 
Cathode-to-Grid-No.l Volt

age (Ek91) for visual ex-
tinction of focused 

o to 400 volts 

raster. . . • . • . . See Raster-Cutoff-Ran~e Chart 
for Cathode-Drive Service 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative) •••.••.• Same 

Ekg I 

Grid-No.4 Current ..•.•• 
Grid-No.2 Current ..•... 
Field Strength of Adjustable 

Centering Magnet •...•. 

Examples of Use of Design Ranges: 
With ultor-to-Ifrid

NO.1 volta~e of 
and Ifrid-No.2-to-~rid-

NO.1 VO I ta~e of 

Grid-No.4-to-Grid-No.l Voltage 
for focus* ......•.. 

Cathode-to-Grid-No.l Voltage 
for visual extinction of 
focused raster ••.••• 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black level): 
White-level value •. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

val ue as determi ned for 
except video drive is a 

negative voltage 
-25 to +25 fJ.8. 
-15 to +15 fJ.8. 

a to 8 gausses 

18000 voLts 

400 volts 

a to 400 volts 

42 to 78 volts 

-42 to -78 volts 

1.5 max . megohms 

.& Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potent ial with respect to cathode. 

• This va'ue iS8working design-center minimum. The equivalent abso~'Ute 
:~r~:UtheUl;eOr~ i~~~b~' 't;-~~-~~~ d;3Ntpl)wi)~1 h~g~ m~: i ;;d.OOOTheoletq~ i~~~~~ 
designer has the responsibility of determining a minimum design "alue 
such that under the worst probable operating conditions involving 
supply-voltage variation and equipment variation the absolute minimum 
ultor (or ultor-to-grid-No.l) voltage is never less than 11.000 volts. 

• The grid-No . .ij (or grid-No.q.-to-grid-No.l) voltage required for optimum 

!~gu~of:~tnrs itn~~~~~d:~t t ~~e uftatr hca:rere~t~a~~: wrrrw~:~:i :eetsws~en~ i~fr; 
constant for values of ultor (or ultor-to-grid-No.l) voltage, or grid
No.2 (or grid-No.2-to-grid-No.l) voltage, within design ranges shown 
for these i terns. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. • 
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• Distance from Reference .Line for suitable PM centering magnet should 
not exceed 2-1/IP. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/a-inch 
radius concentric with the center of the tube face. It is to be noted 

~~aihtehes~~rt ~~~m m:~:e~!~t~~ e~~ ~~~ ~~~:e faaSc:~Ch as 1/2- inch den ect ion 

i Cathode drive istheoperating condition inwhich the video signal varies 
the cathode potential with respect togrid No.1"and the other electrodes. 

• 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

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

MOTE I: THE PLANE THROUGH THE TYBE AX I SAND PIN 4 MAY ~"/ 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE 
AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 
MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINEDBY THE INTERSECTION OF THE PLANE CC' OF 
THE GAUGE WITH THE GLASS FUNNEL. 
NOTE 3: SOCKET FOR TH 15 BASE SHOULD NOT BE RIG I DL Y MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS OF THE BASE PINS. BOTTOM CIRCUMFERENCE OF 
BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 
AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
MOTE 5: TO CLEAN THISAREA, WIPE ONLY WITH SOFT DRY LINT
LESS CLOTH. 
MOTE 6: REFERENCE POINTS A,B, AND C ARE PROVIDED FOR USE 
IN DESIGN OF A MASK CDNTDURED FOR CLOSE FIT TO THE 
PROTECTIVE PANEL. 
NOTE 7: THE CENTER OF THE PROTECT I VE PANEL MAY BE ECCENTR I C 
WITH RESPECT TO THE AX I S OF THE TUBE ENVELOPE. ASSOC I ATED 
SHIFTOFTHE PROTECTIVE PANEL ALONG ITS MINOR ANDIOR MAJOR 
AXI S WI LL NOT EXCEED 1116". 
NOTE"8: KEEP THIS CIRCUMFERENTIAL AREA FREE OF MOUNTING 
HARDWARE. 
NOTE 9: ADEQUATE TUBE SUPPORT IS OBTAINED BY CLAMPING TO 
THE MOUNT I NG LUGS PROV.! OED AT EACH CORNER OF THE PROTECT I VE 
PANEL. TUBE MOUNTI NG AND YOKE SUPPORT CLAMPS MUST BE SPACED 
FROM THE TUBE BY USE OF CUSHIONING PADS MADE OF MATERIAL 
·SUCH AS .ASPHALT-IMPREGNATED FELT, OR EQUIVALENT. "-/ 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 

300 400 500 
GRID-N22 VOLTS 

Cathode-Drive Service 

GRID-N!!2-TO-GRID-N21 VOLTS 

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

92CS-I0312 

92CS-I0313 

DATA 5 
8-60 
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AVERAGE DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE 

Ef' = 0.3 VOLTS 
ULTOR-TO-GRID-NOI VOLTS = If>OOO 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID NO.1 TO GIVE 
fOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 18". 13V2" 

GRID-DRIVE SERVICE 
Ef' = f>.3 VOLTS 
ULTOR VOLTS = 10000 
GRID NO.1 BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER. CUTOFF. 

RASTER fOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 18".1310'.2" 

r.c.r. COORDINATES OF SCREEN: X=0.287, Y=0.315 

400 

~ 350 
a: 
OJ 
10 

~ 300 

g 
~ 250 

I 
r/) 

:3 200 z 

~ a: 150 
10 

I-

i3 100 

:f 
" :z: 50 

o 

CATHODE DRIVE 
GRID DRIVE 

10 20 30 40 50 DO 70 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

92CM-I0318 

90 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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AVERAGE DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE 

Ef'= b.3 VOLTS 
ULTOR-TO-GRID-N21 

VOLTS = 12000 TO 20000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N21 TO GIVE 
fOCUSED RASTER CUTOff. 

GRID-DRIVE SERVICE 
Ef' = b.3 VOLTS 
ULTOR VOLTS = 12000 TO 20000 
GRID N21 BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
fOCUSED RASTER CUTOFf. 

CATHODE DRIVE 
GRID DRIVE 

3 

2.5 

2 
VJ 

'" II:: 

'" a. 
::;; 
« 
:; 
...J 1.5 
::;; 
II: 
0 
I-
...J 
:::> 

0.5 

o 

• 

..J 
0 

1-0 

(j' 

0 
rrl 

Ot 
<: 

20 40 60 80 
VIDEO SIGNAL VOLTS fROM RASTER CUTOFF 

92CM-10317 

RADIO CORPORATION OF AMERICA 
Eleclron Tube Division Harrison, N. J. 
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23CP4A 
Picture Tube 

BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
1100 MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Di rect Interelectrode Capacitances: 

Cathode to all other electrodes. 5 pf 
Grid No.1 to all other electrodes 6 pf 

External conductive coating to anode. { 2500 max. pf 
2000 min. pf 

Heater Current at 6.3 volts ..... . 
Heater Warm-Up Time (Average) . • . . . . 
El ectron Gun ........ Type Requ i ri ng 

Optical: 
Phosphor (For Curves, see front of this Section) • 

Facep 1 ate and Protect i ve Panel. . . . • . . 
Light transmission (Approx.) ...•.•. 

Mechanical: 
Weight (Approx.) .••.. 
Overall Length. • . . . . 
Neck Lengt~ . . . '. . . . 
Projected Area of Screen •. 
External Conduct ive Coat i ng: 

600 ± 30 rna 
11 seconds 

No lon-Trap Magnet 

P4--Sulfide Type, 
Al umini zed 

Fi lterg 1 ass 
. . 40% 

33 It)s 
15-3/16" ± 3/8" 
. 5-1/8" ± 118" 
• . 282 sq. in. 

Type. • . . . . • • • . • . . . • • Regul ar-Band 
Contact area for grounding ..•.... Near Reference Line 

For Addi.tional Infomation on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb JIB7 A sheets at 
front of this section 

Cap . . . • . . . • . • Recessed Small Cay i ty (JEDEC No.Jl-21) 
Base ...... Small-Button Neoeightar 7-Pin, Arrangement 1, 

Basing Designation for BOTTOM VIEW. 

Pin i-Heater 
Pi n 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 

(JEDEC No. B7-20B) 
. ....... 8HR 

Cap - Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C- External 
Conductive 
Coating 

RADIO CORPORATION OF AMERICA • Electron Tube Division Harrison, N. J. 
DATA 
4-63 



23CP4A 
Maximum and Minimum Ratings, Desifn-Naximum VaLues: 

Unless otherwise specified, voLtage val
ues are positive with respect to cathode 

ANODE VOLTAGE •.............. {23500 m~x. 
14000 ml n. 

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 154 max. 
Positive bias value o max. 
Positive peak value 2 max. 

HEATER VOLTAGE. {6.9- max. 
5.7 min. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment wann-up period 

not exceeding 15 seconds ... 450 max. 
After equipment warm-up period. 300 max. 

Heater positive with 
respect to cathode: 
Comb i ned 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 • • . • . . . . . . . . . 18000 
Grid-No.4 Voltage. . • . • . • . . • • 0 to 400 
Grid-No.2 Voltage. . . . . . . . . . . 400 
Grid-No.1 Voltage for visual extinction 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

of focused raster • . . . . -44 to -94 volts 

Maximum Circuit Value_: 
Gr i d-No. 1-C i rcu i t Res i stance. 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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BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GRID-No.2 VOLTAGE 

23EP4 
Picture Tube 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

CATHODE-DRIVE TYPE 
With Heater Having Controlled Warm-Up Time 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC) •. 
Current at 6.3 volts. 
Warm-up time (Average) 

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

6.3 ± 10% volts 
0.6 amp 

11 sec 

6 i-4J-f 
5 i-4J-f 

External conductive coating to ultor . 
Faceplate and Protective Panel ..•.• 

Total I ight transmission (Approx.) •.• 
Phosphor (For curves, see front or this Sect ion) 

{ 2500 max. i-4J-f 
1700 mi n. i-4J-f 

•••• Filterglass 
40% 

Fl uo rescence . • 
Phosphorescence. 

Pers i stence. • 
Focusing Method .• 

.P4-Sulfide Type 
Aluminized 

· •••. White 
• ••.• White 
• Med i urn Short 
· El ect ros.tat i c 

Defl ec t i on Met hOd. . . . • • 
Deflection Angles (Approx.): 

Magnetic 

· .... 1100 Di agonal • • • 
Horizontal .•. 
Vertical •.•• 

El ect ron Gun • . • 
Tube Dimensions: 

Overall length. 
Greatest width • 
Greatest height. 
Diagonal .... 

• • • •. ggO 
· . . . . B2° 

.Type Requiring' No lon-Trap Magnet 

Neck 1 ength. .• ••..••. 

15-3/16" ± 3/B" 
21-5/16" + lIB" - 1/16" 
17-5/16" + lIB" - 1/16" 

24-45/64" + 3/32" - 1/16" 
5-1/B" ± 118" 

Radius of curvature of protective panel 
(External surface): 

In plane of diago
nal deflection .• 

In plane of hori
zontal deflection. 

In plane of verti
cal deflection .. 

Radius of curvature of 

In plane of diago
nal defl ect i on . 

Radius at center 

50-1/4" 

50-1/4" 

Radius at edee 

See Dimen
sionaL OutLine 

35-114" 

45-1/2" 35" 
faceplate (Internal surface): 

Radius at center Radius at edee 

. . 39-1/2" 31-1/2" 

• RADIO CORPORATION OF AMERICA DATA I 
8-60 Electron Tube Division Harrison, N. J. 



23EP4 
Radius at center Radius at edge 

In plane of hori-
zontal deflect ion 39-3/4" 26-1/2" 

In plane of verti-
cal deflect ion. • • 36-3/4" 18-112" 

Screen Dimensions (Minimum): 
Greatest width. 19-5/16" 
Greatest he i ght • . 15-1/4" 
Di agonal. . • . 22-5/16" 
Projected area. 282 sq. in. 

Weight (Approx.). 33lbs 
Ope rat i ng Pos i t ion. • • • • Any 
Cap. • . • • • • Recessed Small Cavity (JEDEC No.Jl-21) 
Bulb ••••••••• J187 Fitted with Protective Panel FP198 
Base. . • • .• Small-Button Neoe i ghtar 7-Pi n Arrangement 2. 

(JEDEC No. B7-219) 
Basing Designation for BOTTOM VIEW.. • ....•.• 8KP 

Pin 2-lnternal 
Connect ion
Do Not Use 

Pin 3-Cathode 
Pin 4-Heater 
Pi n 5 - Heater 
Pin 6-Grid No.1 
Pin 7-Grid No.2 

~
5 

3 4,,::_. • 
--

2 7 

8 

CATHODE-DRIVE· SERViCE 

Pin 8-Grid No.4 
Cap - Ul tor 

(Grid No.3. 
Grid No.5. 
Coll ector) 

C - External 
Conduct ive 
Coating 

Unless otherwise specified, voltage values 
are Positive with respect to grid No.1 

Maximum and Minimum Ratings, Desil!n-Center Values: 

{ 20000 max. 
ULTOR-TD-GRID-No.1 VOLTAGE .•..••• , 12000. min. 

GRID-No.4-To-GRID-No.l (FOCUSING)VOLTAGE: 
Posit ive value •.....•• 
Negat ive val ue •...•..• 

GRID-No.2-TD-GRID-No.l VOLTAGE. 
CATHODE-TD-GRID-No.l VOLTAGE: 

Pos i t i ve-peak value • . • • 
Positive-bias value .••• 
Negative-bias value .••• 
Negative-peak value •..• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode: 

Dudng equipment warm-up period not 
exceed i ng 15 seconds. '. • . • . . • 

After equipment warm-up period •••• 
Heater pos i t ive wi th respect to cathode. 

1000 max. 
500 max. 

64 max. 

200 max. 
140 max. 

0 max. 
2 max. 

410 max. 
180 max. 
180 max • 

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

volts 
volts 

vol ts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
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Equipment Design Ranges: 

liith any uLtor-to-!!rid-No., voLta!!e (Ec5g 1) between '''000· 
and "oooovoLts and!!nd-No.,,-to-!!nd No., voLta!!e (E C2 g1) 

between 40 and 64 voLts 

Grid-No.4-to-Grid-No.1 Voltage 
for focus* . . . . . . . . . . . . o to 400 volts 

Cathode-to-Grid-No.1 Voltage 
(Ek91 ) for visual extinc-
tion of focused raster ... . See Raster-Cutoff-Ran!!e Chart 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (81 ack 1 evel): 
White-level value 

(Peak negat ive). . .Same value as determined for Ekg1 
except video drive is a negative voltage 

Grid-No.4 Current. . 
Gri d-No. 2 Current. . 
Field Strength of Adjustable 

Centering Magnet •..... 

-25 to +25 ~a 
-15 to +15 ~ 

o to 8 gausses 

Examples of Use of Design Ranges: 
Iii th uL to r-to-Ilrid

No., voLtalle of 
and erid-No.,,-to-!!rid

NO.1 voLtaee of 

Grid-No.4-to-Grid-No.l 
Voltage for focus* . 

Cathode-to-Grid-No.l 
Voltage for visual 
extinction of focused 
raster . • . . . . . . 

Cathode-to-Grid-No.l 
Video Drive from Raster 
Cutoff (Black level): 
White-level value ... 

Maximum Circuit Values: 
Grid-No.l-Ci rcu i t Res istance 

16000 18000 voLts 

voLts 

o to 400 o to 400 volts 

.32 to 47 .34 to 49 volts 

-32 to -47 -.34 to -49 volts 

1.5 max • megohms 

... cathode drive is the operatina condition in which the video signal 
varies the cathode potent ial With respect to grid NO.1 and the other 
elect rades. 

• This value isaworking design-center minimum. The equivalent absolute 
1Iinifl'U. ultor-ta-grid-No.l voltage is 11.000 volts below wh i ch th"e 
serviceability at the 2:3EPJI. will be impaired. The equipment designer 
has the responsibil ity of determining a min~mum design value such 
that under the worst probatHe operatin.9 conditions involving supply
voltage variation and equipment variation the absolute minimum ultor
to-grid-No.1 voltage is never less than 11,060 volts. 

* The grid-No.1I--to-grid-No.l voltage required for fo·cus of any individual 
tube may have a value anywhere between 0 and 11-00 vol ts • 

• Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/11-". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a ~/8-inch 
radius concentric with the center of the tube face. It is to be noted 
J~a~ht:es~~rt~;~mmf~~e.~~rit:~e~~ ~~~ ~~~:ef~~~~ch as 1/2-inch deflection 

• Electron Tube Division Harrison. N. J. 
RADIO CORPORATION OF AMERICA DATA 2 
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For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. • 
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23EP4 
RASTER-CUTOFF-RANGE CHART 

Cathode-Drive Service 

GRID-N22-TO-GRID-N"1 VOLTS 

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

'12CS-9945R1 

DATA 3 
8-60 
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5 "+"8" 
1+------21 ~'b -",b' -------1 

SMALL -BUTTON NEOEIGHTAR 
7-PIN BASE, 

ARRANGEMENT 2 
JEDEC NR87-219 

(NOTE 3) 

I "+!t'e" 
211 I" 

-'1& 
TRANSPARENT 

PROTECTIVE 
COATING 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. • 
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DETAIL OF MOUNTING LUG 

NOTE I: THE PLANE THROUGH THE TUBE AXI SAND PIN 8 MAY - / 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE 
AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 8. 
NOTE 2: WITH TUBE NECK I NSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 ISHOWN AT FRONT OF 
THIS SECTIONI AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMI NED BY THE I NTERSECTION OF THE PLANE CC' OF 
THE GAUGE WITH THE GLASS FUNNEL. 
NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG I DL Y MOUNTED; 
I T SHOULD HAVE FLEX I 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 OF THE BASE PI NS. BOTTOM CIRCUMFERENCE OF 
BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 
AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE.: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT
LESS CLOTH. 
NOTE 6: REFERENCE POINTS A,B, AND C ARE PROVIDED FOR USE 
IN DESIGN OF A MASK CONTOURED FOR CLOSE FIT TO THE 
PROTECTIVE PANEL. 
NOTE 7: THE CENTER OF THE PROTECTIVE PANEL MAY BE ECCENTRIC 
WITH RESPECT TO THE AXI S OF THE TUBE ENVELOPE. ASSOC I ATED 
SH I FT OF THE PROTECT I VE PANEL ALONG ITS MI NOR ANDIOR MAJOR 
AXIS WILL NOT EXCEED 1116". 
NOTE 8: KEEP THIS CIRCUMFERENTIAL AREA FREE OF MOUNTING 
HARDWARE. 
NOTE 9: ADEQUATE TUBE SUPPORT IS OBTAINED BY CLAMPING TO 
THE MOUNTING LUGS PROVIDEDAT EACH CORNER OF THE PROTECTIVE 
PANEL. TUBE MOUNT I NG AND YOKE SUPPORT CLAMPS MUST BE SPACED 
FROM THE TUBE BY USE OF CUSHIONING PADS MADE OF MATERIAL 
SUCH AS ASPHALT-IMPREGNATED FELT, OR EQUIVALENT • 

Eleotron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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CATHODE-DRIVE CHARACTERISTICS 
Ef'=b.3 VOLTS 
ULTOR-TO-GRID-N2-1 VOLTS=lbOOO 
GRID-N2-2-TO-GRID-N"-1 VOLTS=50 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID N"-I TO GIVE FOCUSED RASTER CUTOFF. 
RASTER FOCUSED AT AVERAGE BRIGHTNESS. 
RASTER SIZE=IS"XI3-1/2" 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

92CM-I0314RI 

• RADIO CORPORATION OF AMERICA 
Bectron Tube Division Harrison, N. J. 

DATA 5 
8-60 
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CATHODE-DRIVE CHARACTERISTICS 
Ej>=b.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS=lbDOO 
GRID-N"2.-TO-GRID-N21 VOLTS=SO 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID NOI TO GIVE FOCUSED RASTER CUTOFF. 

VIDEO SIGNAL VOLTS FROM RASTER CUTOfF 

<l2.CM-Q<l46R1 

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



SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

23FP4A 
Picture Tube 

ALUMINIZED SCREEN 
II~o MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electr ical: 
Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 5 pf 
Grid No.1 to all other electrodes 6 pf 
External conductive coating to anode. {Z500 max. pf 

1700 min. pf 
Heater Current at 6.3 volts ..... . 600 ± 60 ma 
Heater Warm-Up Time (Average) . . . . . 11 seconds 
Electron Gun ........ Type Requiring No lon-Trap Magnet 

opt ical: 
Phosphor (For Curves, see front of this Section). P4--Sulfide Type, 

Al umi n i zed 
Fi I tergl ass 

. . . . . . . 78% 
Facep I ate . . . . . . . . . . . . . . . . . 

Light transmission (Approx.) ...... . 

Mechanical: 

Weight (Approx.). 
Overall Length .. 
Neck Length • . . 
Projected Area of Screen. . 
External Conductive Coating: 

• . . . . . • .. 24 I bs 
13-11/16" + 5/16" - 1/4" 

. 4-3/8" ± 1/8" 
...• 282 sq. in. 

Type. . . . • . • . . . . • . . . . Regu I ar-Band 
Contact area for grounding. . Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube DimensionaL-OutLines and BuLb h87 B sheets at 
front of this section 

Cap .•....•... Recessed Small Cavity (JEDEC No.Jl-Z1) 
Base ...... Small-Button Neoeightar 7-Pin, Arrangement 1, 

Basing Designation for BOTTOM VIEW. 

Pin 1- Heater 
Pin 2-Grid No.1 
Pin 3- Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pi n 7 - Cathode 
Pi n 8 - Heater 

(JEDEC No.B7-Z08) 
.......• 8HR 

Cap - Anode 
(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C - External 
Conduct i ve 
Coating 

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

4-63 



23FP4A 
Maximum and Minimum Ratings, Desien-Maximum Values: 

Unless otherwise specified, voltaee val
ues are positive with respect to cathode 

ANODE VOLTAGE ............... {23500 max. 
11000 min. 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value. 1100 max. 
Negat i ve value. 550 max. 

GRID-No.2 VOLTAGE. {550 max. 
200 min. 

GRID-No.1 VOLTAGE: 
Negative peak value 200 max. 
Negative bias value 154 max. 
Positive bias value o max. 
Positive peak value 2 max. 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 

{6.9 max. 
5.7 min. 

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, voltaee val
ues are positive with respect to cathode 

Anode Voltage. • . . . . . • • . • . . 14000 
Gr i d-No. 4 Voltage . . . . . . . . . . . 0 to 400 
Grid-No.2 Voltage. . . . . . • • . . . 450 
Grid-No.1 Voltage for visual extinction 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

of focused raster . . . . . -45 to -105 volts 

Maximum Circuit Value: 
Gri d-No. l-C i rcu i t Res i stance. 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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23JP4 
Picture Tube 

BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW-GRID-NO.2 VOLTAGE 

ALUMINIZED SCREEN 
1100 MAGNETIC DEFLECTION 

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 
External conductive coating to anode. {25DO max. pf 

2000 min. pf 
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). 

Faceplate and Protective Panel ...... . 
Light transmission (Approx.) ...... . 

Meehan i ca I: 
Weight (Approx.) .... . 
Overall Length ..... . 
Neck Length ...... . 
Projected Area of Screen. • 
External Conductive Coating: 

P4--Sulfide Type, 
Al umin ized 

F i lterg I ass 
40% 

32-1/2 lbs 
15-7/16" ± 7/16" 

5-3/8" ± 3/16" 
•.. 282 sq. in. 

Type. . . . . . . . . . . . . . . . Regu I ar-Band 
Contact area for grounding ....... Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Pictu..-e-Tube Dimensional-Outlines and Bulb Jz87 A sheets 
at front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ............... " .. JEDEC No. B6-214 

Basing Designation for BODOM VIEW. . ....... 7FA 

Pi n 2 -Cathode 
Pi n 3 - Heater 
Pi n 4 - Heater 
Pin 5 -Grid No.1 
Pin 6 -Grid No.4 
Pin 7 -Grid No.2 

H 
Cap -Anode 

(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 

C -External 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
4-63 Electron Tube Division Harrison, N. J. 



23JP4 
Maximum and Minimum Ratings, Desi~n-Naximum VaLues: 

UnLess otherwise specified, voLta~e vaL
ues are positive with respect to~rid No.1 

ANO VOLTAG { 22000 max. 
DE E . . . . . . . . . . . . .. 15000 mi n. 

GRID-No.4 (FOCUSING) VOLTAGE: 
Posit ive val ue. 
Negative value. 

GRID-No.2 VOLTAGE 

CATHODE VOLTAGE: 
Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

1100 max. 
550 max. 
{ 70 max. 

44 mi n. 

2 max. 
o max. 

100 max. 
150 max. 

'{6.9 max. 
5.7 min. 

not exceeding 15 seconds. . 450 max. 
After equipment warm-up period. 200 max. 

Heater positive with 
respect to cathode: 
Comb i ned AC and DC vo ltage. . . 200 max. 
DC component. ...... , . . 100 max. 

Typical Operating Conditions for Cathode-Drive Service: 
UnLess otherwise specified, voLta~e vaL
ues are positive with respect to grid NO.1 

Anode Vo I tage . . . 16000 
Grid-No.4 Voltage. 0 t0500 
Grid-No.2 Voltage. 50 
Cathode Voltage for 

visual extinction of 
focused raster. . 

Maximum Circuit Value: 

35 to 50 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 

volts 
volts 
volts 

volts 

Grid-No.l-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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( RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

23MP4 
Picture Tube 
ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 
With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 vol ts .... . 
Heater Wanm-Up Time (Average) ... . 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes. 
Cathode to all other electrodes .. 

600 ± 30 
11 

ma 
seconds 

6 !JI.Lf 
. 5 !JI.Lf 

External conductive coating to ultor {2500 max. MMf 
. 1700 mi n. !JI.Lf 

Focusing Method ...... . 
Deflection Method .•.... 
Deflection Angles (Approx.): 

Diagonal. 
Hori zontal 
Vertical. 

El ect ron Gun 

opt ical: 

.Type Requiring No 

Facep 1 ate. . . . . . . . . . . . . . . . . 
Light transmission at center (Approx.) . 

Phosphor (For Curves, see front of this Sect ion) 

Fl uo rescence . . 
Phospho rescence. 

Pers i stence. 

Mechan i ca I : 
Tube Dimensions: 

· El ectrostat i c 
Magnetic 

· .... 1140 

· .... 1020 

840 

I or~ Trap Magnet 

. . . Fi lterg 1 ass 

.. .. .. 78% 
P4-Su1 fide Type 

Al umi n i zed 
· ... White 
· ... White 
Med i um Short 

Overall length 
Greatest wi dth . .' 
Greatest he i ght. 
Diagonal .. 

14-3/8" ± 5/16" 
. 20-1/2" + 1/16" - 1/8" 
. . . . . 16-1/2" ± 1/8" 
23-25/64" + 3/32" - 1/8" 

Neck length. 5-1/8" ± 1/8" 
Curvature of faceplate (Radii): 

Center Intermediate Ed!!e 

36-3/4" 
24" 

External surface .. 
Internal surface .. 

50" 
30" 48" 

Screen Dimensions (Minimum): 
Greatest wi dth . 
Greatest he i ght. 
Diagonal .... 
Projected area. 

Wei ght (Approx.) . 
Operating Position 
Cap .•...... 
Bul b ....•.. 

........... 
Recessed Sma 11 ·Cav i ty 

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

19-1/4" 
15-1/8" 

22-5/16" 
.282 sq. in. 
• .. 24 1 bs 

. Any 
(JEDEC No.Jl-21) 

J187 (1140 ) 

DATA I 
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23MP4 
Base •..... Small-Button Neoeightar 7-Pin. Arrangement 1. 

(JEDEC No.B7-20B) 
Basing Designation for BOTTOM VIEW. . ....... 8HR 
Pin i-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 
Pi n 8 - Heater Coat i ng 

GRID-DRIVE· SERVICE 
Unless otherwise specified. voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE . . . . . . . . . . . . . .{22000 max. 
11000 min. 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value .. 
Negative value .. 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 
Negative-peak value 
Negative-bias value 
Positive-bias value 
Positive-peak value 

HEATER VOLTAGE. . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode. . . . . . . . 

Equipment Design Ranges: 

1100 max. 
550 max. 

{550 max. 
200 min. 

220 max. 
154 max. 

o max. 
2 max. 

{6.9 max. 
5.7 min. 

450 max. 
200 max. 

200 max. 

volts 
volts .. / 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 

With any ultorvoltage (EC5k) between 11000 and 22000 volts 
and grid-No.2 voltage (EC2k) between 220 and 550 volts 

Grid-No.4 Voltage 
for focus·. . . . . . . . . 

Grid-No.1 Voltage (Eelk) for 
visual extinction 

o to 400 volts 

of focused raster . . . .• See Raster-Cutoff-Range Chart 
for Grid-Drive Service 

Grid-No.1 Video Drive from 
Raster Cutoff (81 ack level): 
White level value 
(Peak positive) . . . .. '" .Same value as detenmined 

for Eelk except video drive is a 
positive voltage 

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



Grid-No.4 Current. .... . 
Grid-No.2 Current. .... . 
Field Strength of Adjustable 

Centering Magnet* ..... 

Examples of Use of Design Ranges: 
With ultor voltage of 
and lrid-No.2 voltage of 

Grid-No.4 Voltage for focus· 

23MP4 
-25 to +25 I"a 
-15 to +15 I"a 

o to 8 gausses 

18000 volts 
400 volts 

o to 400 volts 
,4: Grid-No.1 Voltage for visual 
\: extinction of focused raster -36 to -94 volts 

f" 
, ' 

( 

Grid-No.1 Video Drive from 
Raster Cutoff (Black level): 
White-level value ..... 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance 

CATHODE-DRIVE. SERVICE 

36 to 94 

1.5 max. 

Unless otherwise specified. voLtafe values 
are positive with respect to grid No.1 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR-TO-GRID-No.1 VOLTAGE. {22000 max. 
11000 max. 

GRID-No.4-TO-GRID-No.1 (FOCUSING) 
VOLTAGE: 

Positive value .. 
Negative value .. 

GRID-No.2-TO-GRID-No.1 VOLTAGE 

GRID-No.2-TD-CATHODE VOLTAGE. 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value. 
Pos it ive-b ias val ue. 
Negative-bias value. 
Negative-peak value. 

HEATER VOLTAGE . . . . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds .. 
After equipment warm-up period 

Heater positive with 
respect to cathode . . . . . • . 

Equ I pment Des I gn Ranges: 

1250 max. 
400 max. 

rOO max. 
350 mi n. 
550 max. 

220 max. 
154 max. ° max. 

2 max. 
{6.9 max. 

5.7 min. 

450 max. 
200 max. 

200 max. 

volts 

megohms 

volts 
volts 

volts 
volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 

With any ultor-to-grid-No.l voltage IE c5e1 ) between "000 
and 22000 volts and grid-No.2-to-grid-No. 1 voltage IE cae1 ) 

bet.,een 225 and 700 volts 
Grid-No.4-to-Grid-No.1 

Voltage for focus· . . . . . 0 to 400 volts 

• RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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23MP4 
Cathode-to-Grid-No.l Voltage 

(Ekill for visual extinction 
of tocused raster. . . . . . .See Raster-Cutoff-Ran~e Chart 

for Cathode-Drive Service 
Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
( B 1 ac k 1 eve 1 I : 
White-level value 
(Peak negat ivel. 

Grid-No.4 Current. .... . 
Grid-No.2 Current ..... . 
Field Strength of Adjustable 

Centering Magnet* ....• 

Examples of Use of Design Ranges: 
With ultor-to-~rid-

No.1 volta~e of 
and frid-No.2-to-
~rid-No.1 volta~e of 

Grid-No.4-to-Grid-No.l 
Voltage for focus· 

Cathode-to-Grid-No.l Voltage 
for visual ext i net ion 
of focused raster. 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black level I: 

Wh i te-l eve I value. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

value as determined for 
except video drive is a 

negative voltage 
-25 to +25 ~a 
-15 to +15 ~a 

o to 8 gausses 

18000 volts 

400 volts 

0 to 400 volts 

36 to 78 volts 

-36 to -78 volts 

1.5 max • megohms 

... Grid Qrive is the operating condition in which the video signal varies 
the grid-No.1 potent ia' with respect to cathode. 

• t~~i~irdiuda~N~~~:io~~lr'idh_a~6. ~)t !~~~catgO:\:f~~~~tos~mned v:6~e ::lg/sid;n~O~~ 
conditions with the combined bias voltage and video-signal voltage 
adjusted to produce an ultor current of 200 microamperes. 

* Distance from Reference-Line for suitable PM centering magnet Should 
not exceed 2-1/'4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3lB-inch 
radius concentric with the center of the tube face. Jt is to be noted 
that the earth's magnetic field can cause as much as 1/2-inch deflection 
of the spot from the the center of the tube face • 

• cathode drive is the operating condition in Which the video signal 
varies the cathode potent ial with respect to grid NO.1 and the 
other electrodes. 

OPERATING CONSIDERATIONS 
X-Ray Warnin~. When operated at ultor voltages up to 16 

ki lovolts, this picture tube does not produce any harmful X-ray 
radiation. However, because the rating of this type permits 
operation at voltages as high as 22 ki lovolts (Design-maximum 
value), shielding of this picture tube for X-ray radiation may 
be needed to protect against possible injury from prolonged 

Electro'n Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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23MP4 
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 • 

• Electron Tube Division Harrison, N. J. 
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23MP4 

15~ 6r'j 
++-----'- ~4ri---

SCREEN 
HEIGHT 15;" 

MIN. 

W-_--48H R, ----.--

TRANSPARENT 
PROTECTIVE, 

COATING 
(OPTIONAL) 

SCREEN WIDTH 

b)----.( 

D2!;H-~I;Il=--!:M~\LL-BUTTON NEOEIGHTAR 
7-PIN BASE 

ARRANGEMENT I 
JEDEC NIIB7- 208 

(NOTE 3) 

.RADIO CORPORATION OF AMERICA • Electron Tube Division Harrison, N, J. 
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23MP4 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER
MINAL BY ANGULAR TOLERANCE IMEASURED 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 ISHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 
ROTE 3: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNT
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN TH I S AREA, WIPE ONLY WI TH SOFT DRY L I NT
LESS CLOTH. 
NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 
NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN lIB", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WI LL NOT PROTRUDE MORE THAN I I 16" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN
SIONING THE ENVELOPE WtDTH, DIAGONAL, AND HEIGHT. 
NOTE 8: AREA BETWEEN MOLD-MATCH LINE AND SEAL BULGE IS 
1/2" MINIMUM. THIS SHOULD BE THE MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. SUPPORTS MUST BE SPACED FROM THE TUBE BY 
THE USE OF CUSHIONING PADS MADE OF ASPHALT, IMPREGNATED 
FELT OR EQUIVALENT. 

EI.ctron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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23MP4 
BULB-CONTOUR DIMENSIONS 

SHORT-SIDE VIEW 

1lJ-rn-rt-Y AXIS 
2.88" V 

':40'1 " r 920" 

''':fE~ '=j 
8'1l~nL~ 0 :~.~ 

o 4.75" 
Ill' 5.50" 

LONG-SIDE VIEW G 1>.25' 

r·-----10.02".----~J 
G 'fo":"======~~_:~::.~-=--=-~~~===::i 

FE I " 869" :'1 
o j"---' 7.55" 

e r-- 5.42"----::-1 

A 1--2 •88"1 

NOTE: PLANES A THRU G ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES 
DESCR I BE THE BOG I E-BULB EXTERNAL CONTOUR I N PLANES THROUGH 
THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES • 

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

DATA 5 
10-60 



23MP4 
RASTER-CUTOFF-RANGE CHARTS 

Grid-Drive Service 

GRID-N22 VOLTS 

92CS-I0620RI 

Cathode-Drive Service 

GRID-NV2-TO-GRID-N21 VOLTS 

92CS-I062IRI 

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



( 

r~ 

\t 

( 

( 0 

23MP4 

AVERAGE DRIVE CHARACTERISTICS 

GRID-DRIVE SERVICE 
E., = 6.3 VOI.TS 
Ul.TOR VOI.TS = IflOOD 

CATHODE-DRIVE SERVICE 
E., = 6.3· VOI.TS 
Ull'DR-TO-GRID-NII VOI.TS= IflOOO 
CATHODE BIASED POSITIVE W.ITH 

RESPECT TO GRID NIII TO GIVE 
FOCUSED RASTER CUTOFF'. 

GRID Nil I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF: 

RASTER FOCUSED RASTE R FOCUSED 
AT AVERAGE BRIGHTNESS. AT AVERAGE BRIGHTNESS. 

RASTER SIZE =18"XI3V:2" RASTER SIZE = 18"xt 31/,( 

C I E COORDINATES OF SCREEN:X=0.287,Y=0.315 

700 

'" 600 
Ii; ... 
III 
::! 
-< 500 oJ 

b 
0 ... 
I 400 

'" '" ... 
z 
l-
X 300 
" I!: 
III 

I-
X 20 
" oJ 
X 

" X. 
100 

10 20 30 

CATHODE DRIVE 
GRID DRIVE 

~'tli 
~ 

~ n-: 
~~ !'i 

.1-

" (# 

40 SO 

,~ 
.1 

~ 
sJ. 

''1: 

A; 
~ 

60 
VIDEO SIGNAl. VOI.TS FROM RASTER CUTOFf 

70 

~ 
,';' 

92CM-10625 

80 
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Electron Tube Division Harrison, N. J. 10-60 

--.--------~-- .. 



23MP4 

o 

AVERAGE DRIVE CHARACTERISTICS 
GRID-DRIVE SERVICE 

E~=6.3 VOLTS 
CATHODE-DRIVE SERVICE 

E~=6.3 VOLTS 
ULTOR-TO-GRID-NO I 

VOLTS=IIOOO TO 22000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Nel TO GIVE 
FOCUSED RASTER CUTOF~ 

UL TOR VOLTS = I 1000 TO 22000 
GRID NOI BIASED NEGATIVE WITH 

2.5 

2 

III .., 
a: .., 1.5 
0. 
l1 
< 
oJ 
oJ 
l1 
a: 
0 
!:i 
::> 

0.5 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

CATHODE DRIVE 
GRID DRIVE 

0 
0 

i!l 
{!l 

IS; 

0 
_0 

if 
/!: 
~ , 

jj (Y. 

I 
Q 

~ "" 
J. 0 

~!Ii 0 
!!)-

,;:; 
g~t ,.. S 
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BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

23UP4 
Picture Tube 

ALUMINIZED SCREEN 
1100 MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts ... . 
Heater Warm-Up Time (Average) .. . 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes 
Cathode to all other electrodes. 

External conductivecoating toultor. 

450 ± 5% 
11 

ma 
seconds 

6 I'+'f 
5 I'+'f 

{ 2500 max. I'+'f 
2000 min. I'+'f 

Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Faceplate and Protective Panel ..... . 

Light transmission (Approx.) .... . 
Phosphor (For curves, see front of thIs Section) 

Meehan i ca I : 
Ope rat ing Posit ion. 
We i ght (Approx.) .. 
Overall Length ... 
Neck Length . . . . 
Projected Area of Screen. 
External Conductive Coating: 

· . Fi ltergl ass 
· ..... 40% 

P4--Sulfide Type. 
Aluminized 

. •.. Any 
32-1/2 lbs 

15-3/16" ± 3/8" 
5-1/8" ± 1/8" 

· . 282 sq. in. 

Type. . . . . . . . . . . . . .Regular Band 
Contact area for grounding ....... Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb J187 A sheets 
at the front of th i s sect i on 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base .............. Small-Button Neoeightar 7-Pin. 

Arrangement 1 (JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW ........... 8HR 

Pi n 1 - Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Grid No.4 
Pin 6-Grid No.1 
Pi n 7 - Cathode 
Pi n 8 - Heater 

Cap - Ultor 
(Grid No.3. 
Grid No.5. 
Co 11 ector) 

C - External 
Conductive 
Coating 

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

DATA 
5-62 



23UP4 
Maximum and Minimum Ratings, Desien-Naximum Values: 

{18000 max. 
ULTOR VOLTAGE. . . . . . . • . 10000 min. 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value .. . 
Negative value .. . 

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

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value . 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment wanm-up period 

not exceeding 15 seconds ..• 
After equipment wanm-up period. 

Heater positive with 
respect to cathode. . . . 

Typical Operating Conditions: 
With ultor voltaee of 
and erid-No.2 voltaee of 

Grid-No.4 Voltage for focus 
Grid-No.1 Voltage for visual 

ext i nct i on of focused raster. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance .. 

1100 max. 
550 max. 
550 max. 

220 max. 
154 max. 

o max. 
2 max. 

450 max. 
200 max. 

200 max. 

16000 

3 00 

o to 400 

-35 to -72 

1.5 max. 

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 

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

,----~, 
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BI-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

23YP4 
Picture Tube 

ALUMINIZED SCREEN 
920 MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 vol ts .... 
Heater Warm-Up Time (Average) . . . 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes 
Cathode to all other electrodes. 
External conductive coating to ultar. 

600 ± 5% 
11 

ma 
seconds 

6 Wf 
5 wf 

{2500 max. !1P.f 
2000 mi n. wf 

Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Faceplate and Protective Panel ..... . 

Light transmission (Approx.) ..... . 
Phosphor (For Curves. see front of this section) 

Mechanical: 
Ope rat i ng Pas i t ion. 
Weight (Approx.) .. 
Overall Length. . . 
Neck Length .... 
Projected Area of Screen .. 
External Conductive Coating: 

.. Filterglass 

. ..... 40% 
P4--Sulfide Type, 

Aluminized 

. ... Any 
34-1/2 Ibs 

lB-5/16" ± 7/16" 
5-1/2" ± 3/16" 

. . . 2B2 sq. in. 

Type. . . . . . . . . . . . . .. Regular Band 
Contact area for grounding ....... Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Pi ctur~-Tube Dimensi anaL-Out Lines and BuL b h87 DIG sheets 
at the front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base ............. Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 
Basing Designation for BOTTOM VIEW. . ....... 12L 

Pi n 1 - Heater 
Pin 2 -Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11 - Cathode 
Pin 12-Heater 

Cap - UI tor 
(Grid No.3, 
Grid No.5, 
Coli ector) 

C - Externa I 
Conduct i ve 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
3-62 Electron Tube Division Harrison, N. J. 



23YP4 
Maximum and Minimum Ratings, Desifn-Naximum Values: 

ULTOR VOLTAGE. .{22000 max. volts 
12000 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 o max. volts 
Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment wanm-up period 

not exceeding 15 seconds ... 450 max. volts 
After equipment wanm-up period. 200 max. volts 

Heater positive with 
respect to cathode. 200 max. voHs 

Typical Operating Conditions: 
With ultor voltafe of 16000 vol ts 
and frjd-No.J voltafe of 3 00 volts 

Grid-No.4 Voltage for focus o to 400 volts 
Grid-No.1 Voltage for visual extinction 

of focused raster . -35 to -72 volts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this sect ion 

Electron Tube Division Harrison, N. J. • RADIO CORPORATION OF AMERICA 
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24AEP4 
Pidure Tube 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUMINIZED SCREEN 
90° 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 ~f 
Cathode to all other electrodes. . 5 ~f 

External conductive coating to ultor. {2500 max. ~f 
. 2000 min. ~f 

Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Facepl ate, Spheri cal .......... . 

Light transmission (Approx.) ..... . 
Phosphor (For Curves, see front of this Section). 

Mechanical: 

. . Filterglass 
. ...... 75% 
P4-Sulfide Type, 

Alumini zed 

Operating Position. . ..• Any 
Weight (Approx.). . . . 35 lbs 
Overall Length. . . 19-1/B" ± 3/B" 
Neck Length. . .• . 5-112" ± 3/16" 
Projected Area of Screen. . . . 332 sq. in. 
External Conductive Coating: 

Type. . . . . . . . . . . . • . . . Spec i al 
Contact area for grounding ......• Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb h92 AlB sheets 
at the front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 

Short Small-Shell Duodecal 6-Pin r (JEDEC Group 4, No.B6-203) 
~ Small-Shell Duodecal 6-Pi n, Arrangement 1 

(JEDEC Group 4, No.B6-63) 
Basing Designation for BOTTOM VIEW. . . 12L 

Pi n 1- Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10-Grid No.2 
Pin ll-Cathode c 
Pi n 12 - Heater 

Cap -Ultor 
(Grid No.3, 
Grid No.5, 
Co 11 ector) 

C -External 
Conductive 
Coating 

• RADIO CORPORATION OF AMERICA DATA 
1-63 Electron Tube Division Harrison, N. J. 



24AEP4 
Maximum Ratings, Design-Maximum Values: 
ULTOR VOLTAGE ....... . 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value .•. 
Negat i ve value. . . 

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

Negative bias value 
Positive bias value 
Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cat hode: 
During equipment warm-up period 

not exceeding 15 seconds ... 
After equipment warm-up period. 

Heater positive with 
respect to cathode .... 

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 

ext i nct i on of focused raster. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance .. 

22000 max. volts 

1100 max. volts 
550 max. volts 
550 max. volts 

155 max. volts 
o max. volts 
2 max. volts 

450 max. volts 
200 max. volts 

200 max. volts 

18000 volts 
3 00 vOlts 

-50 to +350 volts 

-28 to-72 volts 

. 1.5 max. megohms 

For X-radiation shielding considerations. see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of t his sect ion 

Electron Tube Division Harrison. N. J. • RADIO CORPORATION OF AMERICA 
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24AHP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage ••••••••• 6.3 
Current • • • • • • • •• 0.6 ± 10% 

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

External conductive coating to ultor. 

Faceplate, Spherical •••••••••• 
Light transmission (Approx.) ••••••• 

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

Fluorescence •• 
Phospho rescence 

Pers i stence • 
Focusing Method. 
Deflection Method 
Deflection Angles 

..... 
(Approx.) : 

.ac or dc volts 
amp 

6 l'i-'f 
5 l'i-'f 

{ 2500 max. l'i-'f 
2000 min. l'i-'f 
••• Filterglass 
• • • • • • • 76% 
.P4-Sulfide Type 

Al umi n ized 
• ••• White 
• ••• White 
• ••• Short 
Electrostatic 

.Magnetic 

Diagonal •••• 
Hori zontal. •• 
Vert ica 1 •••• . ....... . 

1100 

105° 
• • • 870 

I on-Trap Magnet Electron Gun ••• 
Tube Dimensions: 

Type Requiring No 

Overall 1 ength. 
Greatest width. 
Greatest height 
Diagonal •••• 
Neck 1 ength • • ..... 

15-7/8" ± 5/16" 
22-11/16" ± 1/8" 

18-1/2" ± 1/8" 
24" ± 1/8" 

5-7/16" ± 1/8" 
Screen Dimensions 

Greatest width. 
Greatest height 
Diagonal. ••• 
Projected area. 

(Mi n imum): 

We i ght (Approx.). 
Mounting Position 
Cap ••••••• 
Bul b ••••••• 
Base ••••••• 

Basing Designation 

Pi n 1 - Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.1 
Pi n 7 - Cathode 
Pi n 8 - Heater 

6-57 

• 21-7/16" 
• • 16-7/8" 
• 22-13/16" 
332 sq. in. 

28 lbs 
•••••••••• Any 

.Recessed Small Cavity (JETEC No.Jl-21) 
• • • • • • ••••• J192 (110°) 
• ••••• Small-Button Eightar 7-Pin, 

Arrangement 2, (JETEC No.B7-183) 
for BOnOM VIEW. • ••••••• 8HR 

ELECTRON TUBE DIVISION 

Cap - Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
Conductive 
Coating 

TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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24AHP4 

PICTURE TUBE 

GRID-DRIVE· SERVICE 
Uniess othe,...,ise specified. voltalle vaiues are positive 

with respect to cathode 

Maximum Ratings, Desilln-Center Vaiues: 

ULTOR VOLTAGE ••• 
GRID-No.4 VOLTAGE: 

Positive value •• 
Negative value •• 

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

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value ••• 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds •••••• 

After equi pment warm-up period •••• 
Heater posit ive with respect to cathode. 

Equipment Design Ranges: 

{20000 max. volts 
12000llmi n. volts 
1000 max. volts 
500 max. volts 
500 max. volts 

200 max. volts 
140 max. volts 

o max. volts 
2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

With any ultor voltalle {EcokJ between 12000 and 20000 volts 
and Ilrid-No.2 voltalle {Ec2kJ between 200 and 500 volts 

Grid-Nol 4 Voltage for 
Focusll. • • • • • • • • -50 to +350 vo lts 

Grid-No.1 Voltage (Eclk) 
for Visual Extinc-
tion of Focused Raster. See Raster-Cutoff-Ranlle Chart 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 
White-level value 

(Peak positive) 

for Grid-Drive Service 

Same value as determined for 
EClk except video drive is a 

pos i t i ve voltage 

,-~ 

\---./ 

Grid-No.4 Current. 
Grid-No.2 Current. 

-25 to +25 IJ'3. : 
-15 to +15 IJ'3. ',-" 

Field Strength of Adjust
able Centeriny Magnet". o to 8 

Examples of Use of DesigA Ranges: 
With ultor voLtalle of 
and Ilrid-No.2 voltalle of 

Grid-No.4 Voltage for 
Focus •••••••• 

14 000 

goo 

-50 to +350 

16000 

400 

-50 to +350 

gausses 

voLts 
voits ( 

vol ts \c~. 
.. Grid drive is the operating condition in which the video signal varies 

the grid-No.1 potential with respect to cathode. 

-,9,*; See next page. 

6-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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24AHP4 

PICTURE TUBE 

Grid-No.1 Voltage for 
Visual Extinction of 
Focused Raster • • • 

Grid-No.1 Video Drive 
from Raster Cutoff 
(81 ack Level): 
White-level value. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

-28 to -72 

28 to 72 

CATHODE-DRIVE- SERVICE 

-36 to -94 volts 

36 to 94 volts 

1. 5 max. mego hms 

~n~ess otherwise specified, voltage values are positive 
with respect to Ifrid NO.1 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE. fOOOO max. volts 
120000 min. volts 

GRID-No.4-TD-GRID-No.l VOLTAGE: 
Pos i t i ve value • 1000 max. volts 
Negat ive val ue • . . . . . . 500 max • volts 

GRID-No.2-TO-GRID-No.l VOLTAGE 640 max. volts 
GRID-No.2-TO-CATHODE VOLTAGE. 500 max. volts 
CATHODE-TO-GRID-No.l VOLTAGE: 

Positive peak val ue. 200 max. volts 
Positive bias value. 140 max. volts 
Negative bias value. 0 max. volts 
Negative peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode: 

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

After equipment warm-up period. 180 max. volts 
Heater pos i t i ve wi th respect to cathode. 180 max. volts 

Equipment Design Ranges: 
With any uLtor-to-lfrid-No.1 voltalfe IEcSIf!) between 

12000 and 20000 volts 
and Ifrid-No.2-to-lfrid-No.1 voltalfe IEc2lfji between 

225 and 640 volts 

Grid-No.4-to-Grid-No.l 
Voltage for Focus§ • -50 to +350 volts 

• cathode drive is the operating condition in which the video signal 
varies the cathode potentiaf with respect to grid No.1 and the 
other electrodes. 

• This value is a working design-center minimum. The equivalent abso
h"te .in"."'. ultar-or ultor-to-grid-Ho.l voltage is 11000 volts, be
low which the serviceability of the 2l1.AHPlI. will be impaired. The 
equipment designer has the responsibil ity of determining a minimum 

1~~~~~ i~: 1 ~~p~~~~v~~f!g~n~:~ i ~rYo~o~~d ~~~~~~~~t o~:~i!~ ~~n c~~~ i !~~~ 
1~~50 m\}~l'tmsu.m ultor-or IIltor-to-grid-No.l voltage is never less than 

*.§: See next page. 

6-57 ELECTRON TUBE DIVISION 
TENTATIVE DATA 2 

RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



~ 
24AHP4 

PICTURE TUBE 
r------------------------------------.~. 
Cathode-to-Grid-No.l 

Voltage {Ek9!! for 
Visual Extinction 
of Focused Raster. 

Cathode-to-Grid-No.l 
Video Drive from Raster 
Cutoff {Black Level!: 
White-level value 

{Peak neg at i vel • 

Grid-No.4 Current •••.• 
Grid-No.2 Current. •••• 
Field Strength of Adjust-

able Centering Magneto. 

See Raster-Cutoff-Ranfe Chart 
for Cathode-Drive Service 

Same 
Ek91 

-25 
-15 

value as determined for 
except video drive is a 

negative voltage 
to +25 J1B 
to +15 J1B 

o to 8 gausses 

Examples of Use of Design Ranges: 
With uLtor-to-frid-No.l 

voLtafe of 
and frid-No.2-to-frid-No.l 

voLtafe of 

Gri d-No.4-to-Gri d-
No.1 Voltage for Focus 

Cathode-to-Grid-No.l 
Voltage for Visual 
Extinction of Focused 
Raster . • • • • • 

Cathode-to-Grid-No.l 
Video Drive from 
Raster Cutoff 
{Black Level!: 
White-level value. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 

14 000 16000 volts 

3 00 volts 

-50 to +350 -50 to +350 volts 

28 to 60 36 to 78 volts 

-28 to -60 -36 to-78 volts 

1.5 max. megohms 

* Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/lJ.". Excluding extraneous fields. the center of the 
undeflected focused spot will fall within a circle having a 7/16-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnet ic field can cause as much as i/2-inch deflect ion 

§ of the spot from the center of the tube face. 

The grid-No.J.I. voltage or grid-No.1j.-to-grid-No.l 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 vol tage (or grid-NO. 2-to-gr id-No. 1 
voltage) within design ranges shown for these items. 

6-57 

For X-ray shielding considerations. see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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RASTER. CUTOFF· RANGE 

-,- .. 

'=>y 
4~ 

;.oy CHAR~ 
For Grid-Drive Service 

Ef = 6.3 VOLTS 
ULTOR VOLTS = 12000 TO 20000 
GRID-No.~ VOLTS ADJUSTED FOR FOCUS. 

-12 

en 
f
...J 
o 
> 

100 200 300 1>00 
GRID-No.2 VOLTS 

ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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PICTURE TUBE 
~------------------------------------------,~) 

4N R. 

6-57 

I~======SCREEN WIDT~H ~.I L-= 21 7/lb'MIN. 

SMALL-BUTTON EIGHTAR 
7-PIN BASE 

ARRANGEMENT 2 
JETEC N2B7-163 

(NOTE 3) 

ELECTRON TUBE DIVISION CE-9345A 
RADIO CORI'ORATlO~ OF AMERICA, HARRISON, NEW JERSEY 
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24AHP4 

PICTURE TUBE 

ELECTRON TUBE DIViSION 

TRANSPARENT 
INSULATING 

(COATING 
NOTE !I) 

CE-93458 
RADIO CORPORATION 0'F AMERICA, HARRISON, NEW JERSEY 
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PICTURE TUBE 
r-------------------------------------~ 

LINE 

SEE NOTE 6 
7) 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER
MINAL BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE AXISI 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. 126 ISHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 
NOTE 3: SOCKET FOR TH I S BASE SHOU LD NOT BE RIG I DL Y MOUNTED; 
I T SHOULD HAVE FLEX I BLE LEADS AND BE ALLOWED TO MOVE FREE
LY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLYWITHSOFT DRY LINT
LESS CLOTH. 
NOTE 6: BULGE AT SPL I CE-L I NE SEAL MAY I NCREASE THE I NO I CAT
ED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 
BY NOT MORE THAN liB", BUT AT ANY POINT AROUND THE SEAL, 
THE BULGE WI LL NOT PROTRUDE MORE THAN 1/16" BEYOND THE 
ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS I" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF TUBE SUPPORT BAND. 

6-57 ELECTRON TUBE DIVISION CE-9345C 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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-RANGE CHART 
ive Service 

Ef ~ 6.3 VOLTS 
ULTOR-TO-GRID-No.l VOLTS ~ 12000 TO 20000 
GRID-No.4-TO-GRID-No.l VOLTS ADJUSTED FOR FOCUS. 
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GRID-No.2-TO-GRID-No.l VOLTS 
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AVERAGE DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
Ef = 6.3 VOLTS 
ULTOR-TO-GRID-No.1 

VOLTS = 16000 
CATHODE BIASED POSITIVE 

WITH RESPECT TO GRID 
No.1 TO GIVE FOCUSED 
RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 21" X 16" 

GRID-DRIVE SERVICE 
Ef = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID No.1 BIASED NEGA-

TIVE WITH RESPECT TO 
CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 21" X 16" 

300 CATHODE DRIVE 
GRID DRIVE 
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AVERAGE 
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DRIVE CHARACTERISTICS 
CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR-TO-GRID-No.1 

GRID-DRIVE SERVICE 
Ef = 6.3 VOLTS 
ULTOR VOLTS = 

VOLTS = 12000 TO 20000 12000 TO 20000 
CATHODE BIASED POSITIVE 

WITH RESPECT TO GR I 0 No.1 
TO GIVE FOCUSED RASTER 
CUTOFF. 

GRID No.1 BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATI C FOCUS 
LOW GRID-No.2 VOLTAGE 

24ATP4 

Picture Tube 
ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 
CATHODE-DR I VE TYPE 

With Heater Having Controlled Warm-Up Time 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC) •...... 
Current at 6.3 volts ...•.. 
Warm-up time (Average) •.... 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes 
Cathode to all other electrodes. 
External conductive coating to ultor. 

Faceplate, Spherical ......•... 
Light transmission (Approx.) ..•.. 

Phosphor (For Curves. see front of this Section) • 

Fl uorescence. . 
Phosphorescence 

Pers i stence . 
Focusing Method. 
Deflection Method 
Deflection Angles (Approx.): 

Diagonal .... 
Horizontal .•. 
Vert ical. .. . 

6.3 
0.6 
11 

volts 
amp 
sec 

6 IlI-'f 
5 IlI-'f 

{2500 max. Ill-' f 
2000 mi n. IlI-'f 
•.. Filterglass 
. ..•.•• 73% 
. P4--Sul fide Type 

Aluminized 
· ... White 
· ... White 
.Medium Short 
El ect rostat i c 

.Magnetic 

• ...• 900 

· .... 850 

Electron Gun .. . Type Requiring. No 
· •..• 680 

lon-Trap Magnet 
Tube Dimens ions: 

Overall 1 ength. 
Greatest width. 
Greatest he ight 
Diagonal ..•. 
Neck 1 ength • . ..... 
Radius of curvature of faceplate 

(External surface) ..•• 
Scree.n Dimensions (Minimum): 

Greatest width. 
Greatest he i ght 
Diagonal .••. 
Projected area. 

19-1/8" ± 3/8" 
22-11/16" ± 1/8" 
18-7116" ± 1/8" 

24" ± 1/8" 
5-112" ± 3/16" 

• .• 40" 

21-7/16" 
. 16-718" 
22-13/16" 

332 sq. in. 
•. 35 lbs Weight (Approx.). 

Operating Position. 
Cap .. 

• .....••.•.•• Any 

Bulb •• 
Socket. 
Base •. 

• 
.Recessed Small Cavity (JEDEC No.Jl-21) 

• . • . • . . • . .J192 A2/B2 
•••. Cinch Part No. 9464-12, or equivalent 
. Sma 1 l-Shel 1 Duodecal 6-Pin, Arrangement 1, 

(JEDEC Group 4, No.B6-63) 

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

DATA I 
8-60 



24ATP4 
Basing Designation for BOTTOM VIEW. . ....... 12L 

Cap - Ul tor Pin 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

(Grid No.3. 
Gri d No.5. 
Collector) ~./ 

C - External 
Conductive 
Coating 

CATHODE-DR I VE- SERV I CE 
Unless otherwise specified. volta~e values 
are positive with respect to erid No.1 

Maximum and Minimum Ratings, Desi~n-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE ....... '{f~ggg. ~~~: 
GR I D-No. 4-TO-GR I D-No. 1 (FOCUSING) VOLTAGE: 

Positive value. . . . . . . . 1000 max. 
Negat ive va I ue. . . . . . . . 500 max. 

GRID-No.2-TO-GRID-No.l VOLTAGE. 68 max. 
CATHODE-TO-GRID-No.l VOLTAGE: 

Posit ive-peak val ue 200 max. 
Positive-bias value. . . . 140 max. 
Negative-bias value. . . . 0 max. 
Negative-peak value. . . . 0 max. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive 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. 

Equipment Design Ranges: 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any ultor-to-~rid-No.1 volta~e (Ec5gj J 
between 12000· and 20000 volts and grid-No.a-to
~rid-No. 1 volta~e (Ec2gj J between 40 and 68 volts 

Grid-No.4-to-Grid-No.l Voltage for focus§. 0 to 400 volts 

-~/ 

Cathode-to-Gr id-No.l Vol tage .. / 
(Ek~l) for visual extinction 
of focused raster' ...... See Raster-Cutoff-Ran~e Chart 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative) 

Grid~No.4 Current .....• 
Grid-No.2 Current ..... . 
Field Strength of Adjustable 

Centeri ng Magnet' •.... 

for Cathode-Drive Service 

Same value as determined for 
Ek9t except video drive is a 

negative voltage 
-25 to +25 ~ 
-15 to +15 ~a 

o to 8 gausses 

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



24ATP4 

Examples of Use of Design Ranges: 
/lith ultor-to-grid-No.l 

voltage of 
and grid-No.2-to-grid-No.l 

voltage of 

16000 volts 

50 
Grid-No.4-to-Grid~No.l Voltage for focus. 
Cathode-to-Grid-No.l Voltage for 

o to 400 
vblts 

volts 

visual extinction of focused raster .32 to 47 volts 
Cathode-to-Grid-No.l Video Drive 

from Raster Cutoff 
(Black level): 
White-level value. . ........ -.32 to -47 volts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 1.5 max. megohms 

• Ca thad e dr i ve is the opera tin 9 con d j t I on 1 n wh j ch t he v i dec 5 i gna 1 va r I es 
the cathode potential with respect to grid NO.1 and the other electrodes • 

• This value lsaworklng design-center minimum. Theequlvalent absolute
mini1ltulIl ultor-to-grid-No.l voltage is 11,000 volts. below which the 
serviceability of the 2l1-ATP4 will be impaired. The equipment designer 
has the responsibility of determining a minimum design value such that 

~~~~~t f~~ a~°cf:~u r~~~~~' ~a~~:~~ ~~ nt~ec~g~bi ~ ~~~ iinnlvm"ulmv~~~o;~~g~~;Y~~~~~i 
vol tage is never 1 ess than 11,000 vol t3'. 

§ The grld-No.4-to-grid-No.l voltage required for optimum focus af any 
individual tube may have a value anywhere between 0 and Jl.OO volts and 
is independent of ul tor current and will remain essentially constant 
for values of ultor-to-grld-No.l voltage or grJd-No.?-to-grid-No.l 
voltage within design ranges shown for these items . 

... The cathode-ta-grld-No.l voltage (Ekgl) will Increase by approximately 
2 per cent for every lOOO-volt increase in ultor-to-grld-No.1 voltage 
and will decrease by approximately 2 per cent for every 1000-volt 
decrease in ul tor-ta-gr id-No.l voltagf'. 
Distance from Reference .Line for sui table PM centering magnet should 
not exceed 2-1/1j.1I. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a liz-Inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth' s magnet i c fl e1 d can cause as much as 1/2-1 n ch def1 eet Ion 
of the spot from the center of the tube face. 

OPERATING CONSIDERATIONS 
Shatter-Proof Cover Over the Tube Face. Following con

ventional picture-t"ube practice, it is recommended that the 
cabinet be provided with a shatter-p roof, glass cover over the 
face of the 24ATP4 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 

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

DATA 2 
8-60 



24ATP4 

'----SCREEN WIDTH 21~; MIN,---~ 

SMALL-SHELL OUOOECA 
6-PIN BASE, 

ARRANGEMENT I, 
.JEOEC GROUP 4~ N"B6-63 

(NOTE 3, 

SCREEN 
HEIGHT 

i6Y; 
MIN. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. • 
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24ATP4 

~RE"ERE"'CE 
LI ... E 

MI .... i ( ... mE 2) 

1~4N-1 
, 

RADIO CORPORATION OF AMERICA DATA 3 
8-60 Electron T~be Division Harrison, N. J. 



24ATP4 

SEE NOTE 6 

MOLD-MATCH LINE 

SPLICE LINE 

-MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE 
AXISI OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-1 16 I SHOWN AT FRONT OF 
TH I S SECT ION I AND WI TH TUBE SEATED I N 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 A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 
A DIAMETER OF 2-3/4". 

NOTE~: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE· GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
LINTLESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND 
THE SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/ 16" 
BEYOND THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE • 

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

\~ / 
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24ATP4 
RASTER-CUTOFF-RANGE CHART 

Cathode-Drive Service 
E.,,=6.3 VOLTS 
ULTOR-TO-GRID-N"I VOLTS=16000 
GRID-N"4-TO-GRID-N"1 VOLTAGE ADJUSTED FOR FOCUS. 

.IN~~~A~ESRrlO~:.~t~E~H~g~Yu~io~~~~~ill~':'"N!'IIIEmH13 
VOLTAGE. 

Oi 
Z 
I 
o 
ir 

" I 

~ 
I 

~ 
~ 
!< o 

• 

40 50 60 
GRID-N"2-TO-GRID-N"1 VOLTS 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PICTURE TUBE ~ 24AUP4 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater havin~ controlled war~-up ti-s 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage. • • . . • .. 6 . .3 ac or dc volts 
Current. • • • • • •• 0.6 ± 5% •••.•• amp 
Warm-up time (Average) 11 •••••• sec 

For definition of heater kXJrnHI/> ti ... and "",thad of dete",.ininf 
it. se. sheet HEATER WARN-UP TINE NEASURENENT at frod of 
Receivint Tube Section. 

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

External conductive coating to ultor 

Faceplate, Spherical •••••••.•• 
Light transmission (Approx.) •••.•• 

Phosphor (For curves. see front of this Section). 

FI uorescence •• 
Phospho rescence. 

Pers i stence .. 
ocusing Method •• 

pefl ect i on Method. . • .•• 
peflection Angles (Approx.): 

Diagonal ••• 
Hori zontal .• 

6 JJ+'f 
5 JJ+'f 

{ 2500 max. JJ+'f 
1700 min. JJ+'f 

• •• Filterglass 
• . . • •. 74% 
P4-Sul fide Type 

Al uminized 
• •••. Whi te 
• ••.• Wh ite 
• . • . . Short 
• EI ect rostat i c 

Magnetic 

900 

850 

680 Vertical .•• 
I ect ron Gun • . 
ube Dimensions: 

. Type Requ i ri ng No lon-Trap Magnet 

Overall length 
Greatest width. 
Greatest height. 
Diagonal .••• 
Neck I engt h. . . 
Radius of curvature of faceplate 

Screen Dimensions (Minimum): 
Greatest width. 
Greatest height. 
Diagonal ••.. 
Projected area. 

..... 
(External 

· 18-1/B" ± .3/8" 
22-11/16" ± liB" 

lB-7116" ± 1/8" 
• .. 24" ± 1/8" 
• 4-1/2" ± .3/16" 
su rface).. 40" 

• • 21-7/16" 
16-7/8" 

22-1.3/16" 
.3.32 sq. in. 

• .32-112 Ibs We i ght (APProx.) • 
.Operating Position 
Cap. 

•••..••.......•.•• Any 

Bulb 
Base .•..•.. 

4-59 

Recessed Small Cavity (JEDEC No.Jl-21) 
• • • • • . • . . • • . . . .. J 192A/B 

••.. Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, No.B6-20.3), or 

Small-Shell Duodecal 6-Pin, Arrangement 1 
(JEDEC Group 4, No.B6-6.3) 

ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OF AMfll:1CA, HARRISON, NEW JERSEY 
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24AUP4 

PICTURE TUBE 

Basing Designation for BOTTOM VIEW. 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pi n 12 - Heater 

c 

GRID-DRIVE· SERVICE 

• ••••.•• 12L 

Cap - Ul tor 
(Grid No.3. 
Grid No.5. 
Call ector) 

C - External 
Conductive 
Coating 

Unless other~ise specified, voltage vaLues are positive 
",i th resp.ct to cathode 

Maximum Ratings, D.sifn-C.nt.r VaLu.s: 

ULTOR VOLTAGE. eOOOO max. volts 
12000· min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value. 1000 max. volts 
Negat ive val ue • 500 max. volts 

GRID-No.2 VOLTAGE. 500 max. volts 
RID-No.1 VOLTAGE: 
Negative-peak value. 200 max. volts 
Negative-bias value. 140 max. volts 
Positive-bias value. 0 max. volts 
Positive-peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with respect to cathode: 

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

After equipment warm-up period. 180 max~ volts 
Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 
Jiith any uttor vottaf' IEc 5 /J bet", •• n 12000 and 20000 volts 

and grid-NO.2 vo/taf' IEeak) bet",.en 200 and500 voLts 

rid-No.4 Voltage for 
focus§ • • . • . • . . -75 to +400 volts 

Grid-No.1 Voltage (Eelk) for 
visual extinction of 
focused raster • • . . .See Rast.r-Cutoff-Ranf' Chart 

rid-No.1 Video Drive from 
Raster Cutoff (Black Level): 
White-level value 
(Peak positive). 

Grid-No.4 Current. 

A.Io,§: See next page. 

for Grid-Driv. Service 

value as determined for 
except video drive is .a 

positivp. voltage 
-25 to +25 J1. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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24AUP4 

PICTURE TUBE 

Grid-No.2 Current •••••• 
Field Strength of Adjustable 

Centering Magnett ••••• 

Examples of Use of Design Ranges: 
With ultor voltaee of 
and erid-No.2 voltaee of 

Grid-No.4 Voltage for focus 
Grid-No.1 Voltage for visual 

ext inct ion of focused raster. 
I.>rid-No.1 Video Drive from 

Raster Cutoff (Black Level); 
White-level value •• 

Maximum Circuit Values: 

-15 to +15 

o to 8 

18000 

300 
-75 to +400 

-35 to -72 

35 to 72 

gausses 

volts 
voLts 

volts 

volts 

volts 

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

CATHODE-DRIVE- SERVICE 
Unless otherwise specified, voltage values 

~ith respect to erid NO.1 
are positive 

~aximum Ratings, Desien-Center Values: 
ULTOR-TO-GRID-No.l VOLTAGE ••• 

~RID-No.4-TO-GRID-No.l VOLTAGE; 
Pos i t ive val ue •••••••• 
Negative value. . . . .. .. .. .. 

~RID-No.2-TO-GRID-No.1 VOLTAGE. 
~RID-No.2-TO-CATHODE VOLTAGE •• 
~ATHODE-TO-GRID-No.l VOLTAGE; 

Pos it i ve-peak va I ue 
Positive-bias value 
Negative-bias value 
Negative-peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode: 

During equipment wanm-up period 
not exceeding 15 seconds ••. 

After equ i pment warm-up peri od. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

{20000 max. 
1200041 mi n. 

1000 max. 
500 max • 
640 max. 
500 max. 

200 max. 
140 max. 

0 max. 
2 max .. 

410 max. 
180 max. 
180 max. 

volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any ultor-to-erid-No.1 voltaee (E c5 gl ) bet~een 12000 
and 20000 voltsanderid-No.2-to-erid-No.1 voltaee (EC2el ) 

bet~een 225 and 640 volts 

-75 to +400 volts 
~rid-No.4-to-Grid-No.l Voltage 

fo r focus§. • • • • • • • • • 
Cathode-to-Grid-No.l Voltage 

(Ekal) for visual extinction 
of focused raster • • • • • • See Raster-Cutoff-Ranee Chart 

for Cathode-Drive Service 
See next page. 

4-59 ELECTRON TUBE DIVISION TENTATI VE DATA 2 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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24AUP4 

PICTURE TUBE 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black Level): 
White-level value 
(Peak negat ive) .Same value as determined for 

[k91 except video drive is a 
negative voltage 

~rid-No.4 Current ...••• 
prid-No.2 Current .....• 
Field Strength of Atdjustable 

Cente ring Magnet • • • • • 

Examples of Use of Design Ranges: 
/lith ultor-to-frid

NO.1 voltafe of 
and frid-No.2-to-frid

NO.1 voltafe of 
Grid-No.4-to-Grid-No.l 

Voltage for focus •• 
athode-to-Grid-No.l Volt
age for visual extinction 
of focused raster • . • • 

athode-to-Grid-No.l V ideo 
Drive from Raster Cutoff 
(Black Level): 
White-level value •• 

~aximum Circuit Values: 
~rid-No.l-Ci rcuit Resistance ••. 

• 

-25 to +25 pa 
-15 to +15 pa 

0 to 8 gausses 

18000 volts 

3 00 volts 

-75 to +40C volts 

33 to 60 volts 

-33 to -60 volts 

1.5 max • megohms 

Grid drive is the operating condition in which the video signal variesl 
the grid-No.1 potent is.1 with respect to cathode. 

• This value is a working design-center minimum. The equivalent abso
lute ."'I.i ... ultar-or ultor-to-grid-Ho.l voltage is l1.~OO volts, be
low which the serviceability of the 21UUPJI. will be impaired. The 
equipment designer has the responsibility of determining a minimum 
design value such that under the worst probable operating conditions 
involvinQ supply-voltage variation and equipment variation the abso
lute minimum u1tar-or ultor-to-grid-Ho .• l voltage is neve...- less than 
11.000 volts. 

§ The grid-No.Q. voltage or grid-No.JI.-to-grid-No.l voltage required for 
focus of any individual tube is independent of ultor cUi"Tent and will 
remain essentially co-nstant for values of ultor voltage (or ultor-to
grid-No.1 voltage) or grid-No.2 voltage (or grid-No.2-to-grid-Ho.l 
voltage) within ·design ranges shown for these items. 

t Distance from Re/e.,.en.ce .Lin.e for suitable PM centering magnet. sho.uld 
not exceed 2-l/JI.. Excluding extraneous fields, the center of the un
deflected focused spot will fall within a circle having a l/2-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as lIZ-inch deflec
t ion of the spot from the center of the tube face • 

.• Cathode drive ·is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.1 and other elec
trodes. 

4-59 

For X-ray shielding considerations, see sheet 
I-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

ELECTRON TUIE DIVISION TENTATIVE DATA 2 
IADIO CO.rotA.TION OF AMEriCA. HA •• ISON, NEW JERSEY 
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24AUP4 

RASTER-CUTOFF-RANGE CHARTS 
GRID-DRIVE SERVICE 

EF=6.3 VOLTS 
ULTOR VOLTS=12000 TO 20000 
GRID-N24 VOLTS ADJUSTED FOR FOCUS. 

100 200 300 400 
GRID-N"2 VOLTS 

500 

92CS-9919 

CATHODE-DRIVE SERVICE 
E.f=6.3 VOLTS 
ULTOR-TO-GRID-N21 VOLTS = 12000 TO 20000 
GRID-N24-TO-GRID-N21 VOLTS ADJUSTED FOR FOCU 

ELECTRON TUBE OIVISION 92CS-9918 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEV 
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@ 
24AUP4 

PICTURE TUBE 

I+---SCREEN WIDTH 21 'l1t."MIN.----.l 

SHORT SMALL-SHELL 
OUODECAL 6--PlN BASE 

JEDEC GROUP 4, N<l86- 203 
OR 

SMALL~SHELL 
DUODECAL 6-PIN BASE, 

ARRANGEMENT I 
JEDEC GROUP 4, N"B6-63 

(NOTE 3) 

ELECTRON TUBE DIVISION 
RAOIO CORPORATION Of AMERICA, HARRISON, NEW JERSeV 

SCREEN 
HEIGHl 

16~; 
MIN. 

CE-9917A 
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~ 
24AUP4 

PICTURE TUBE 

ELECTRON TUBE DIVISION CE-99178 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 



~ 
24AUP4 

PICTURE TUBE 
'" ,------------------------------------------------------, ~" 

t7. -: 1-5° I 
2~~ I 

~r_-----~I'M~O~L~D~-~M~AT~C~H~L~IN~E=-------------_+---
3/; MIN:' 1 ,---r-__ ~SP~L=ICE~LIN=E ___________ ~I' __ 

SEE NOTE 6../' l -MAXIMUM WIDTH Of' TUBE I 
SUPPORT BAND. , 

6°.. DETAIL Of' PANEL 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI. 
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 300 , ULTOR TERMINAL )S ON SAME SIDE AS PIN 6, 
NOTE 2: WIT~ rUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-116 I 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 TH I S BASE SHOULD NOT BE RIG I DL Y MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3". 
NOTE.: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LlNT
LESS CLOTH. 
NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POJNT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

4-59 ELECTRON TUSE D1VtslON CE-9917C 
RADIO CORPORATION Of AMERICA, HARRIS(lt.I, NEW JERSEY 
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24~4- ~""" 
DRIVE CHARACTERISTICS "' AVERAGE 

CATHOOE-DRIVE SERVICE 
Ef' = 6.3 VOLTS 
ULTOR-TO-GRID-N"IVOLTS= 16000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID N9.1 TO GIVE 
FOCUSED RASTER CUTOFF. 

RASTER FOCUSED 
. AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 21".16" 

GRID-DRIVE SERVICE 
E f' = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID N9.1 BIASED NEGATIVE WITH 

RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOF'F. 

RASTER fOCUSED 
AT AVERAGE BRIGHTNESS • 

RASTER SIZE = 21". 16" 

CATHODE DRIVE 
GRID DRIVE 

300 

250 

III 
I-a: 
:;l20 
~ 
0( 
..J 
I 
I-
0 
0 ... 
I 

III 
III 
W 
Z 
l-
X 

" IX 
III 

l-
X 

" ..J 
X 

" 

150 

.100 

X 5 

~ 

o 20 40 60 80 
VIDEO SIGNAL VOLTS fROM RASTER CUTOff 

ELECTRON TUBE DIVISION 92CM-9352 
.... DIO COIPOIATION Of AMEIlCA, HAIRISON, NEW JERSEY' 
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AVERAGE 

~ 
24AUP4 

DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVICE 
E . .,,=6.3 VOLTS 
ULTOR-TO-GRID-l'iS!1 VOLTS= 

12000 TO 20000 
CATHODE BIASED POSITIVE WITH 

RESPECT TO GRID Nel TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID-DRIVE SERVICE 
E.,,= 6.3 VOLTS . 
UL TOR VOLTS = 12000 TO 20000 
GRID NIII BIASED NEGATIVE, WITH 

RESPECT TO CATHODE TO .GIVE 
FOCUSED RASTER CUTOFF. 

- CATHODE DRIVE 
-GRID DRIVE 

2.5 

2 

III 

'" a: 
'" 1.5 Q. 

l! « 
..J 
..J 

l! 
a: 
0 
!J 
::> 

0.5 

o 20 40 60 80 
VIDEO SIGNAL VOLTS FROM RASTER CUTOFf" 

ELECTRON TUBE DIVISION· 92CM-9351 
.... DIO COIPOlA.tlON OF AMHIa.., HAII'SON, NEW ,usn 

~/ 



~ 
24BAP4 

PICTURE TUBE\ 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GRID-No.2 VOLTAGE 

DATA 
General: 
Heater, fo r Un i potent i a 1 Cat hade: 

Voltage (AC or DC) .. 
Current. ...... . 

Direct Interelectrode Capacitances: 
Grid No.1 to all other electrodes. 
Cathode to all other elect rodes. . 
External conductive coating to ultor. 

Facep 1 ate, Spheri cal ........ . 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

CATHODE-DRIVE TYPE 

6·3 
0.6 

volts 
amp 

6 flflf 
5 flflf 

{ 2500 max. )lpf 
1700 min. flflf.-

Light transmission (Approx.) ..... . 
. . . . Fi lterg 1 ass 

76% 
Phosphor (For Curves, see front of this Sect ion) 

Fl uorescence . . 
Phospho rescence. 

Pers i stence. . 
Focusing Method .. 
Defl ect i on Method. . . . . . 
Deflection Angles (Approx.): 

Diagonal. 
Hori zontal .. 
Vert i cal . . . 

P4-Sulfide TYPE 
Al umi n i zed 

White 
White 
Short 

El ect rostat i c 
Magnet ic 

. 110° 

. 1050 

El ect ron Gun . . 
Tube Dimensions: 

.Type Requiring No lon-Trap 
87° 

Magnet 

Overall length 
Greatest wi dth 
Greatest he i ght. 
Di agonal ... . 
Neck 1 ength ... . 

15-7/8" ± 5/16" 
22-11/16" ± 1/8" 
· 18-1/2" ± 1/8" 
· .. 24" ± 1/8" 

Radius of curvature of faceplate (External 
· 5-7/16" ± 1/8" 
surface} .. 32" 

Screen Dimensions (Minimum): 
Greatest wi dth . 
Greatest he i ght. . 
Diagonal ..... 
Projected area .. 

~eight (Approx.) .. 
Operating Position 
Cap .. 
SuI b . 

. . 21-7/16" 
1&-7/8" 

22-13/16" 
332 sq. in. 

. .. 28 1 bs 
· . Any 

Recessed Small Cavity (JEDEG No.Jl-21) 
. ............. J192 Cl/Dl 

Socket 
Base. 

... Ucinite Part No. 115446, or equivalent 
Small-Button Eightar 7-Pin, Arrangement 2, 

(JEDEC No. B7-183) 

... :Indlcates a change. 

4-60 ELECTRON TUBE DIVISION DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



~ 
24BAP4 

PICTURE TUBE r-________________________ ---,"C 

Basing Designation for BOTTOM VIEW. 

Pin i-Heater 
Pin 2-Grid No.1 
Pin 3- Grid No.2 
Pin 4-Grid No.4 
Pin 6- Grid No.1 
Pi n 7 - Cathode 
Pin 8-Heater 

CATHODE-DRIVE'" SERVICE 

8HR 

Cap - Ultor 
(Grid No.3, 
Grid No.5, 
Co 11 ector) 

C - External 
Conductive 
Coat i ng 

UnLess otherwise specified, voLtage vaLues 
are Positive with respect to grid No.1 

aximum Ratings", Design-Center VaLues: 

ULTOR-TD-GRID-No.l VOLTAGE •.. 

GRID-No.4-TD-GRI D-No.1 VOLTAGE: 
Positive value. . 
Negative value. . 

GRID-No.2-TD-GRI~No.1 VOLTAGE. 
CATHODE-TD-GRID-No.l VOLTAGE: 

Positive-peak value. 
Positive-bias value. 
Negative-bias value. 
Negat ive-peak val ue . 

~ PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive wi th respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. 

After equipment warm-up period .... 
Heater posi t i ve wi th respect to cathode. 

Equipment Design Ranges: 

{20000 max. 
12000" mi n. 

1000 max. 
500 max. 
64 max. 

200 max. 
140 max. 

o max. 
2 max. 

410 max. 
180 max. 
180 max. 

volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

With any uLtor-to-grid-No.l voLtage IEc5g,) between 12000 
and ,,0000 voLts and grid-No.2-to-grid-No.l voLtage IEe"g,) 

between 40 and 64 voLts 
Grid-No.4-to-Grid-No.l 

Voltage for focus§ .... 
Cathode-to Grid-No.l'Voltage 

(Ek91) for visual ext i nc
t i on of focused raster. 

Cathode-to-Grid-No.l 
Video Drive from Raster 
Cutoff (Bl ack 1 eve 1) : 
WhHe-'l evel val ue 

(Peak negative). 

Grid-No.4 Current .. 
Grid-No.2 Current •• 

except 

Field Strength of Adjustable 
Centering Magnet·. 

o to 400 volts 

See Raster-Cutoff-Range Chart 

Same value as determined for Ek91 
video drive is a negative voltage 

-25 to +25 p'a 
-15 to +15 p'a 

o to 8 gausses 
.... Indicates a change 

4-60 ELECTRON TUBE DIVISION DATA 1 
RADIO CORPORATION OF AMERICA, H .... RRISON, NEW JERSEY 
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Examples. of Use of Design 
Wi th "lto r-to-rri d

NO.1 voLtare of 

Ranges: 

and rrid-No.2-to-rrid
NO.1 vo !tare of 

Gri d-No. 4-t(}-Gr i 6-No. 1 
Vol tage for focus .. 

Cathode-t(}-Grid-No.l 
Voltage for visual 
extinction of focused 
raster. . . . • . . . 

Cathode-t(}-Grid-No.l 
Video Drive from Raster 
Cutoff (Black level): 
White-level value ..• 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

16000 

50 

0 to 400 

32 to 47 

-32 to -47 

20000 voLts 

64 voLts 

o to 400 volts 

42 to 58 volts 

-42 to -58 volts 

1. 5 max. megohms 

• .Cathode drive is the operatina condition in which the video signal 
Varies the cathode potential with respect to grid No.1 and the other 
electrodes. 

til This value is a working design-center minimum. The equivalent abso~ute 
1II.ini __ ultor-to-'grid'-Ho.l voltage is 11,000 volts below which the 

~:~v ~~~a~~!~~~s n i f?ry 2~~A~:i~~~li n~~g i~~ii~~~'um 1~~ ie~U ~~~~~t s~~~i~~~~ 
~~~T~t 19~ :~~S~q~~~~~~\e v~Prei~ttiionng tChOend~btsio°,"uSt~ n~r~r~~~ ~ifg:~t~~~ ~fS: 
No.1 voltage is never less than 11,000 volts. 

§ The grid-No.1j.-to-grid-No.l voltage required for optimum focus of any 
individual tube may have a value anywhere between 0 and 11-00 volts; is 
independent of ultor current; and will remain essentially constant for 
valuesof ultor-to-grid-No.l voltage, or grid-No. 2-to-grid-No. 1 voltage, 
within design ranges shown for these items . 

.. ~~~t:~~~e~r~~lf:t:"B~~~lLu~len:o~x~~!~:~~~ ~~e~dnst,e~ih~g cmea~t:; g~o~~~ 
undeflected focused spot will fall within a circle having a .3/B-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth"s magnetic field can cause as much as i/2-inch deflec
t ion of the spot from the center of the tube face. 

OPERATING CONSIDERATIONS 
X-Ray Warninr. When operated at ultor voltages up to 16 

kilovolts, the 248AP4 does not produce any harmful X-ray 
radiation. However, because the .rating of this type permits 
operation at voltages as high as 22 ki lovolts (Absolute-maximum 
value), shielding of the 24BAP4 for X-ray radiation may be 
needed to protect against possible injury from prolonged 
exposure at close range whenever the operating conditions in
volve voltages in excess of 16 kilovolts. 

Shatter-Proof Cover Over the Tube Face. Following conven-
tional picture-tube practice, it is recommended that the 
cabinet be provided with a shatter-proof, glass cover over the 
face of the 24BAP4 to protect it from being struck accidentally 
and to protect against possible damage resulting from tUbe 
implosion under some abnormal condition. This safety cover 
can also provide X-ray protection when required. 

&-59 ELECTRON TUBE DIVISION DATA 2 
RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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~ 
24BAP4 

PICTURE TUBE 

SMALL-BUTTON EIGHTAR 
7-PIN BASE 

ARRANGEMENT 2 
"'EDEC N9B7-183 

(NOTE 3) 

ELECTRON TUBE DIVISION CE-9345R1A 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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24BAP4 

PICTURE TUBE 
( 

( 

8-59 CE-9345R1B 
RADIO CORP~~~~~~~~ TUBE DIVISION AMERICA, HARRISON, NEW JERSEY 



SEE NOTE 6 

@ 
24BAP4 

PICTURE TUBE 

DETAIL OF" PANEL 

MOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXISI 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 
MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 ISHOWN AT FRONT OF 
THIS SECTION I ANDWITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WI TH THE GLASS FUNNEL. 
MOTE 3: SOCKET FOR TH IS BASE SHOULD NOT BE RIG I DLY MOUNT
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AX1S AND HAVING A DIAMETER OF 1-3/4". 

MOTE~: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
L I NTLESS CLOTH. 
MOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN liB", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
MOTE 7: WIDTH OF UNDISTURBED REGION BETWEEN MOLD-MATCH 
LINE AND SPLICE LINE IS I" MINIMUM. THIS SHOULD BE THE 
MAXIMUM WIDTH· OF TUBE SUPPORT BAND. 

8--59 ELECTRON TUBE DIVISION CE-9345R1C 
IIADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



~ ~v~ 24BAP4 ~~ 
RASTER-GUTOFF-RANGE CHART 

,( 

GRID-N22-TO-GRID-N21 VOLTS 

'l2.CS-'l'l4!>RI 

ELECTRON TUBf DIVISION 
RADIO CORPORATION OF AMeRICA, HARRISON, NEW JERSEY 



",~«7 24€ft4 
;J7 CATHODE-DRIVE CHARACTERISTICS 

o 

E-f'= b.3 VOLTS 
ULTOR-TO-GRID-Nl!.1 VOLTS =16000 
GRID- N!! 2-TO-GRID-N!! I VOLTS = 50 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID Nl!.1 TO GIVE FOCUSED RASTER CUTOFF. 
RASTER FOCUSED AT AVERAGE BRIGHTNESS. 
RASTER SIZE = 21" X Ib" 

20 30 40 
SIGNAL VOLTS FROM RASTER CUTOFF 

50 

ELEaRON TUBE DIVISION Q2CM-10075RI 
IADIO (ORPOIATION OF AMERICA. HARRISO,,",. NEW JERSEY 
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24~t ~ 
CATHODE-DRIVE CHARACTERISTICS 

Ef'=6.3 VOL.TS 
UL.TOR-TO-GRID-N21 VOL.TS=16000 
GRID-NR2.-TO-GRID-N21 VOL.TS=!>O 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID N21 TO GIVE FOCUSED RASTER CUTOFF. 

40 !>O 
VIDEO SIGNAL. VOL.TS FROt.! RASTER CUTOFF 

ELECIIION TUBE DIVISION 
ilADlO COlPOtAliON Of AMIIICA. HAIIIION. NIW nan' 





~ 

~ 
24CP4-A 

AVERAGE DRIVE CHARACTERISTICS 

GRID-DRIVE SERVICE 
Ef" = 6.3 VOLTS 

CATHODt-DRIVt StRVICt 
Ef" = 6.3 VOLTS 
ULTOR-TO-GRID-NIlI VOLTS= 

16000 TO 20000 
CATHODt BIASED POSITIVE WITH 

RtSPECT TO GRID Nil I TO GIVt 
rOCUStD RASTER CUTorr 

ULTOR VOLTS = 16000 TO 20000 
GRID Nil I BIASED NEGATIVE WITH 

U) 

'" a: 
'" 0.. 
::E « 
..J 
..J 
::E 
a: 
0 
~ 
:::l 

3.0 

RESPECT TO CATHODE TO GIVE 
rOCUSED RASTER CUTorr 

CATHODE DRIVE 
GRID DRIVt 

a 
fI) 

2.5 1/ I 

2.0 
It" 

1.5 ~ 
a a 

1.0 

0. 

o 20 ~ ~ ~ 
VIDtO SIGNAL VOLTS rROM RASTER CUTorr 

MAY 24,1955 YUlE DIVISION 92CM-8626 
RADIO COIfOIATIOH Of AMElICA. HADISON, NEW JEISIY 





24CP4A 
Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
MAGNETIC FOCUS ______ -=9..:....0° 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 PJ.Lf 
Cathode to all other electrodes. . . .. 5 PJ.Lf 

I . I {2500 max. PJ.Lf Externa conductive coating to u tor ... 2000 min. PJ.Lf 

Electron Gun. . ... Ion-Trap Type Requiring 
External Single-Field Magnet 

Optical: 
Faceplate. Spherical .......... . 

Light transmission [Approx.) ..... . 
... Filterglass 
. ...... 75% 

Phosphor (For curves. see front of this Section) . P4--Sulfide Type. 

Mechanical: 
Ope rat ing Posit ion. 
Weight [Approx.) .. 
Overall Length. . . 
Neck Length . . . . 
Projected Area of Screen .. 
External Conductive Coating: 

Al uminized 

. ... Any 

. . 35 I bs 
21-1/8" ± 3/8" 
7-112" ± 3/16" 

. . 332 sq. in. 

Type. . • . . . . . . . . . . •. Regu I ar-Band 
Contact area for grounding. . .... Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines and Bulb JI92 AI B sheets 
at the front of this section 

Cap .......... Recessed Small Cavity [JEDEC No.Jl-21) 
Base ... Small-Shell Duodecal 5-Pin [JEDEC Group 4. No.B5-57) 

Basing Designation for BOTTOM VIEW ........... 12N 

Pi n 1- Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pin 12-Heater 

Maximum Ratin9s, Design-Haximum Values: 

ULTOR VOLTAGE . . . .. 
GRID-No.2 VOLTAGE, ... " ... 

Cap - UI tor 
[Grid No.3. 
Collector) 

C - External 
Conduct i ve 
Coating 

22000 max. volts 
550 max. volts 

• RADIO CORPORATION OF AMERICA 
_ Electron Tube Division Harrison. N. J. 

DATA 
1-63 



24CP4A 
GRID-No.1 VOLTAGE: 

Negative peak value 
Negative bias value 
Posit ive bias val ue 
Positive peak value 

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

not exceeding 15 seconds •.•.... 
After equipment warm-up period ..... 
Heater positive with respect to cathode 

Typical Operating Conditions: 
With uttor voltalle o! 
and Ilrid-No.2 voltalle a! 

Grid-No.1 Voltage for 
visual extinction of 

220 max. 
155 max. 

o max. 
2 max. 

450 max. 
200 max. 
200 max. 

16000 

300 

focused raster. -28 to -72 

Maximum Circuit Values: 
Grid-No.1-CiTcuit Resistance. 1. 5 max. 

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 

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

\t.. 

"j 
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27MP4 

PICTURE TUBE 
RECTANGULAR METAL-SHELL TYPE 
MAGNET I C FOCUS 

DATA 
General: 
Heater. for Unipotential Cathode: 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

Voltage. • • • • . .. 6.3 .•• ac or dc volts 
Current. . • • • • •• 0.6 ± 10% .••.•.•.• amp. 

Faceplate. Compound Spherical. .•.•.. Frosted Filterglass • 
Phosphor (For curves, see front of this Sect ion). P4-Sul fide Type 

Deflection Angles (Approx.): 
Diagonal. 
Hori zonta 1 •• 
Vert i cal .•• 

Aluminized 

· • . • . • • 900 

· . . . . . • 850 

· • • • . . • 690 

Electron Gun •• • .• lon-Trap Type Requiring 
External Single-Field Magnet 

Tube Dimensions: 
Maximum overall length 
Greatest wi dth at 1 i p. 
Greatest height at 1 ip 
Diagonal at 1 i p •••. 
Neck 1 ength. . . • • • • . • •• 
Radius of curvature of faceplate 

Screen Dimensions (Minimum): 
Greatest width . 
Greatest height .. 
Diagonal ••... 

...•• 22-3/16" 
25-1/4" ± 3/16" 

19-15/16" ± 3/16" 
. 26-718" ± 1/4" 

. • • . • . 7-112" ± 3/16" 
(External surface) •.• •• 

23-7/16" 
18-118" 

25-1/16" 
. .•.•.• Any Operating Position. 

Ultor Terminal •.• 
Base •. Small-Shell 

Basing Designation 

• • • • . . • • • . • • • Metal-Shell Lip 
Duodecal 5-Pin (JETEC Group 4. No.B5-57l ~ 
for BOnOM V I EW. •.••••• •• 12D ~ 

Pi n 1 - Heater 
Pin 2-Grid No.1 
Pin 10-Grid No.2 
Pi n 11- Cathode 
Pin 12-Heater 
~ __ :T 

---
10 

2 " 
I I 

Maximum Raitings, Desifn-Center Values: 

ULTOR VOLTAGE •.••• 
GRID-No.2 VOLTAGE ••• 
GRID-No.1 VOLTAGE: 

Negat i ve-b i as value. 
Positive-bias value. 
Positive-peak value. 

t: See next page. 

9-58 ELECTRON TUBE DIVISION 

Metal-Shell Lip
Ultor 
(Grid No.3. 
Collector) 

18000 max. 
500 max. 

125 max. 
o max. 
2 max. 

volts 
volts 

volts 
volts 
volts 

...rndiCates a change. 

DATA 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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27MP4 

PICTURE TUBE 

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

During equipment warm-up period 
not exceed i n9 15 seconds. . • • • • 

After equ i pment warm-up peri od • • • • 
Heater positive with respect to cathode. 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 

410 max. 
180 max. 
180 max. 

1.5 max . 

volts 
volts 
volts 

megohms 

• Within major area, the radius of curvature is lI-ON. The curvature of 
the surface at the boundary of this area blends into the rim and has a 
perimetrical shape conforming to the surface of a 'sphere having a 
50" rad ius. 

9-58 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

ELECTRON TUBE DIVISION 
RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 
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PICTURE TUBE 
RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 

General: 
DATA 

Heater, for Unipotential Cathode: 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

Voltage (AC or DC). . . . . . . 6.3 volts 
Current. . . . . . . . . . . . 0.6 ± 10% amp 

Capac itance between External Conduct ive { 
C t·n d Ult 2500 max. W f oa I g an or . . . . . . . . . . 500 min. W f 

Faceplate, Spherical. . • . . . . . . . Fi lterglass 
Phosphor (For Curves. see front of this section) •• P4-Sulfide Type 

Aluminized 
Deflection Angles (Approx.): 

Diagonal .. 
Horizontal .. . 
Vert ical. .. . 

Electron Gun .. . 

Tube Dimensions: 
Overall length. 
Greatest wi dth. 
Greatest height 
Diagonal .... 

· ......... 900 

· ......... 850 

· ......... 690 

. . Ion-Trap Type Requiring 
External Single-Field Magnet 

. 23-1/16" ± 3/8" 
25-9/32" ± 3/16" 
20- 7 132" ± 3/16" 

Neck length .. . •.•.. 
26-13/16" ± 3/16" 

7-1/2" ± 3/16" 
Radius of curvature of faceplate 

(External surface) .•.. . . 40" 
Sc reen D i mens i'ons (M i n i mum) : 

Greatest wi dth .• 
Greatest height. 
Diagonal ...•. 
Projected area. . 

Ope rat i ng Pos i t ion. 
Cap ••••...• 
Base ....... . 

Basing Designation 

Pi n 1- Heater 
Pin 2- Grid No.1 
Pin 10- Grid No.2 
Pin 11- Cathode 
Pin 12 - Heater 

24-1/4" 
18-518" 
25-3/4" 

425 sq. in. 
. .' ........... Any 

.Recessed Small Cavity (JEDEC No.Jl-21) 

. . . . . . . Sma II-Shell Duodeca 1 5-Pi n 
(JEDEC Group 4, No.B5-57) 

for BOTTOM V I EW. ••••••.• 12N 

Cap - Ultor 
(Grid No.3, 
Collector) 

C-External 
Conductive 
Coat i·ng 

Maximum Ratings, Desifn-Center Values: 
ULTOR VOLTAGE . . . • 
GRID-No.2 VOLTAGE .. 
GR ID-No 1 VOLTAGE: 

Negat ve-peak value 
Negat ve-bias value 
Posit ve-bias value 
Posit ve-peak value 

4-60 ELECTRON TUBE DIVISION 

20000 max. 
500 max. 

200 max. 
140 max. 

o max. 
2 max. 

RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

volts 
volts 

volts 
volts 
volts 
volts 

DATA 
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PICTURE TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment wanm-up period 

not exceeding 15 seconds ... 
After equipment wanm-up period. 

Heater positive with 
respect to cathode. . . . 

Maximum Circuit Va1.ues: 

410 max. 
180 max. 

180 max. 

volts 
volts 

volts 

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

4-60 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

ELECllION TUIE DIVISION 
IADIO COIPO ..... TION OF AME'1Ic;A. HAlIISQtt NEW JERSEY 

DATA 
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27VP4 
Picture Tube 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

ALUM I N I ZED SCREEN 
900 MAGNETIC DEFLECTION 

GENERAL DATA 
Electrical: 
Heater Current at 6.3 volts .... 
Direct Interelectrode Capacitances: 

Grid No.1 to all other electrodes 
Cathode to all other electrodes. 
External conductive coating to ultor. 

600 ma 

6 J1!1f 
. 5 J1!1f 

.{2500 max. J1!1f 
2000 min. J1!1f 

Electron Gun ........ Type Requiring No lon-Trap Magnet 

Optical: 
Facep I ate . . . . . . . . . . . . . . . . 

Light transmission (Approx.) ..... . 
Phosphor (For curves, see front of this Section) 

Mechanical: 
Operating Position. 
We i ght (Approx.) .. 
Overall Length ... 
Neck Length . . . . 
Projected Area of Screen. 
External Conductive Coating: 

.. Filterglass 

.. .... 72% 
P4-Sul fide Type. 

Aluminized 

. ... Any 
44 Ibs 

21-1/16" ± 3/B" 
5-112" ± 3/16" 

. . 425 sq. in. 

Type. • . . . . . . . . • . . .Regular Band 
Contact area for grounding. . .. Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Pictur~-Tub~ DimensionaL-OutLines and Bulb J214-112 A 
sheets at the front of this section 

Cap .......... Recessed Small Cavity (JEDEC No.Jl-21) 
Base .............•• Small-Shell Duodecal 6-Pin. 

Arrangement 1 (JEDEC Group 4. No.B6-63) 
Bas i ng Des i gnat i on for BOnOM V lEW. .. • . . . . . 12L 

Pin 
Pin 
Pin 
Pin 
Pin 
Pin 

1 - Heater 
2 -Grid No.1 
6 -Grid No.4 

10 -Grid No.2 
11 - Cathode 
12 - Heater 

~G46 
G3F!;"--~ 

CL 

Maximum Ratings, Design-Maximum Values: 
ULTOR VOLTAGE ....... . 
GRID-No.4 (FOCUSING) VOLTAGE: 

Pos i t ive val ue. 
Negative value. 

GRID-No.2 VOLTAGE 

Cap - UI tor 
(Grid No.3. 
Grid No.5, 
Co II ector) 

C - External 
Conductive 
Coating 

20000 max. 

1100 max. 
550 max. 
550 max . 

volts 

volts 
volts 
volts 

• RADIO CORPORATION OF AMERICA U Electron Tube Division Harrison. N. J. 
DATA 
5-62 



27VP4 
GRID-No.1 VOLTAGE: 

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

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

During equipment warm-up period 
. not exceed i ng 15 seconds. . . . . . 

After equipment warm-up period .... 
Heater pos i t ive wi th respect to cathode. 

Typical Operating Conditions: 
With ultor voltaee of 
and erid-No.2 voltaee of 

Grid-No.4 Voltage for focus 
Grid-No.1 Voltage for visual extinction 

of focused raster . . . . . 

Maximum Circuit Values: 
Grid-No.1 Circuit Resistance: 

220 max. volts 
155 max. volts 

o max. volts 
2 max. volts 

450 max. volts 
200 max. volts 
200 max. volts 

16000 volts 
300 volts 

-72 to +396 volts 

-28 to -72 volts 

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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,t, c" ~_H_IG_H_-_V_A_C_U=U=M.:...=.C=A=T...:..HLC..0::.....;D=E-=-R_A_Y_TU_B_E_---. r- Sup_ersedes Type ,902 

General: 

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

Direct Interelectrode Capacitances {Approx.l: 
Grid No.1 to All Other Electrodes .•.. 7.5 
DJl to All Other Electrodes •.•.••• 8.5 
DJ4 to All Other Electrodes ••..••. 6.0 

I'l'f 
I'l'f 
I'l'f 

Phosphor {For Curves, see front of this Section I 
Fluorescence •. 

No.1 
Green 

. .• Medium 
Electrostatic 

Persistence ..•. 
Focusing Method ... 
Deflection Method .. 
Overall Length ..... . 

Electrostatic 
7-7/16" ± 3/16" 

• . . 2" ± 1/16" 
.•..• 1-3/4" 

Greatest Diameter of Bulb .•. 
Minimum Useful Screen Diameter 
Mount ing Posi t ion •• • • . • . . . . • . Any 
Base ..•....• 

Basing Designation 
Pin l-Grid No.2, 

Anode No.2. 
Deflecting 

... Medium Shell Octal 8-Pin 
for BOTTOM VIEW. •••••.•. BCD 

E l'ectrode DJ2 
Deflecting 
E I ec trode DJ3 

Pin 2-Heater. 
Cathode 

~
5 

3 ::: b 

2 _::. 7 

I 8 
KEY 

Pin 3- Anode No.1 
Pin 4-Deflecting 

Electr.DJl 
Pin 5-Grid No.1 
Pin 6- Deflecting 

E lectr. DJ4 
Pin 7 - Heater 
Pin B- No Connec

tion 

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

With DJ I posit ive with respect to DJ2, the spot is de
flected toward pin 3. With DJ3 positive with respe'ct 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 ~he tube axis and 
pin I does not exceed 100 4 

The angle between the trace produced by DJ3 and DJ4 and, 
the trace produced by DJ I and DJ 2 is 900 ± 40. 

Maximum Ratings, AbsoLute VaLues: 

ANODE-No.2 & GRID No.2 VOLTAGE •• 
ANODE-No.1 VOLTAGE ••.••. 
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negat i ve Va I ue'. • • • • • • • • • • • 
Posi t ive Val ue •••••••••••• 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
DEFLECTING ELECTRODE DJl OR DJ4 

JULY 1, 1945 RCA VICTOR DIVISION 

660 max. 
330 max. 

125 max. 
o max. 

3B5 max. 

IADIO COIPOIAT1ON OF AMlIIeA. HAI.11ON. NEW JI!IIEY 

volts 
volts 

volts 
volts 

volts 

DATA 1 
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HIGH-VACUUM CATHODE-RAY TUBE 
r----------,('con-:"t':'"in-u-ed7""':"fr-OOI-p-re-c-ed""i'""n-g -pe-g-e':'") --------..,I~-," 

Typical Operation: 

Anode No.2 & Grid No.2 Voltage* 
Anode No.1 Voltage for Foc~s 

at 75% of Grid-No.1 Volt-

400 600 

age for Cutoff· • • 100 
Grid-No.1 Volt. for Visual Cutoff'. -40 

150 
-60 

Max. Anode-No.1 Current 
Range" 

Deflection Sensitivity: 
DJl and DJ2 • . . . 
DJ3 and DJ4 •..• 

Deflection Factor:·· 
DJl and DJ2 •.•• 
DJ3 and DJ4 • • . . 

Between -50 and +10 

0.273 0.183 
0.326 0.217 

93 
78 

139 
117 

volts 

volts 
volts '., 

~p. 

rrrnfv dc 
rrrnfv dc 

v del in. 
v deli n. 

* Brill iance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 11-00 volts • 

• Individual tubes may require between +201 and -351 of the values shown 
with grid-No.1 voltages between zero and cutoff. 

,. visual extinction of stationary focused spot. Supply should be adjust
able to ± 50S of these values. 

,. See curve for average values. 
** Individual tubes may vary from these values by :I: 20S. 

Spot Posl tlon: 

The undeflected focused spot wi II fall within a IO-mm square 
centered at the geometric center of. the tube face and having 
one side parallel to the trace produced by OJ I and OJ2. Suit
able test conditions are: anode-No.2 voltage, 600 volts; 
anode-No.1 voltage, adjusted for focus; deflecting-electrode 
resistors, I megohm each for OJ I and DJ4, connected to anode 
No.2; the tube shielded from all extraneous fields. To avoid 
damage to the tube, grid-No.1 voltage should be near cutoff 
befo re app I I cat i on of anode vo I tages. 

Maximum Circuit Values: 

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

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

Electrode Circuit.... 5.0 max. megohms' 

A .. It is recommended ~hat both defl ect i ng-el ectrode-c i rcu i t resi stances 
be approximately equal. / 

JULY 1, 1945 RCA VICTOR DIVISION 
UAIA 

RADIO CORPOtATION or AMeRICA. HARRISON. NEW JERSEY 
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RADECHON 
CHARGE STORAGE TUBE 

S I NGLE-·BEAM. BARR I ER-GR I D TYPE 
NON-EQUILIBRIUM WRITING CAPACI1ANCE-DISCHARGE READING 

I DATA 
General: 

I~'f Heater. for Un i potent i al Cathode: 
Voltage. • • • • • • •• 6.3 •••••• ac or' dc volts 
Current. • • • • • • •• 0.6 •••••• 

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

other electrodes. 
Deflecting electrode DJ2 to all 

other electrodes. 
Deflecting electrode DJ 3 to all 

other electrodes. 
Deflecting electrode DJ4 to all 

other electrodes 
DJ I to DJ 2 •••••••••• 
DJ~ to DJ 4 •••••••••• 
Grid No.5 to backing-electrode 
Grid No.5 and backing-electrode 

to colI ector ••••••••• 
Collector to all other electrodes & 

9 

13 

13 

11.5 

11.5 
3 
3 

SOO 

4 

amp 

JJ.I1.f 

}Jp.f 

external cyl indrical shield. See Curve 
Focus i n9 Met hod. • • • • • • El ect rostat i c 
Deflection Method. • • • • • Electrostatic 
Overall Length • • • • • • 11-27/32" ± 3/S" 
Greatest Diameter of Tube. • 3.30" ± 0.05" 
Minimum Useful Storage-Surface Diameter. • •••• 2-1/4" 
Mounting Position •••••• Any except those positions where 

Wei ght (Approx.) ••• 
Base: 

On 1 arge end of tube 

the diheptal base is up and the 
tube axis is at an angle of less 
than 60 0 from the vertical • 

• • • • • • • • • • • • • lIb 

Small-Button Twentyninar 8-Pin 
(JETEC No.E8-19) 

VIEW OF TWENTYNI NAR-BASE END OF TUBE 
Pin 
Pin 
Pin 
Pin 
Pin 
Pin 

Pin 

Pin 

2} Mu 1 tip 1 e Connec-
19 tions to Backing-
14 El ect rode. Only 
is One Need be Used 

21 - No Connec-
tion 

25 - No Connec
tion 

2S-Grid No.5 
PINS 2.6.10.1~.18: ON 1-7/8-

DIA. PIN CIRCLE 

PINS 21,25.28: ON 7/a n DIA. 
PIN CIRCLE 

SOLID-LINE CIRCLES DEPICT DIHEPTAL BASE' 
BROKEN-LINE CIRCLES DEPICT TWENTYNINAR BASE. 

8-56 
TUBE DIVISION 

TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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RADECHON 

On small end of tube •••••• Small-Shell Diheptal 14_Pinf' 
(JETEC No. B14-45) 

VIEW OF DIHEPTAL-BASE END OF TUBE 
Pi n 1_ Heater Pi n 10 - Defl ect i ng 
Pin 2 -Cathode Electrode OJ2 
Pin 3-Grid No.1 Pin ll-Deflecting ~, 
Pi n 4 - Internal Con- El ect rode OJ I 

nect i on-Do Pi n 12 - No Connect ion 
Not Use Pi n 13 - Same as Pi n 4 

Pin 5-Grid No.3 Pin 14 -Heater 
Pin 6-No Connection C,CL-External Con-
Pin 7-Deflecting .ductive Coating, 

El ect rode OJ 4 Co 11 ector, I n-
Pin 8-Deflecting ternal Shield, 

El ectrode OJ 3 Flange between 
Pi n 9 - Ultor (Grids Neck and Large 

No.2 & No.4) Part of Tube 

All. voltalles are with respect to ·cathode 
otherwise specified 

unless 

Maximum Rat.ings, AbsoLute Values: 
BACK I NG-ELECTRODE-TO-GR I D-No. 5 

(BARR I ER-GR I D) VOLTAGE: 
Backing-electrode positive with 

respect to grid No.5 • • • •• 
Backing-electrode negative with 

respect to grid No.5 •••• 
COLLECTOR-TO-GRID-No.5 VOLTAGE: 

Positive value. 
Negat ive val ue ••• 

ULTO~ VOLTAGE. • •• 
GRID-No.3 VOLTAGE ••• 
GRID-No.1 VOLTAGE: 

Negative bias value. 
Positive bias value. 
Positive peak value •• , • 

PEAK HEATER-CATHODE VOLTAGE: 

100 max. 

100 max. 

100 max. 
a max. 

1500 max. 
500 max. 

200 max. 
a max. 
2 max. 

125 max. 

volts 

volts 

volts 
volt,s 
volts 
volts 

volts 
volts 
volts 

volts 
Heater negative with 

respect to cathode • 
Heater positive with 

respect to cathode • 10 max. volts 
Equipment Design Ranges: 

.For any uttar voltalle (Ec4 ' between 1000 and 1500 volts· 

Backing-Electrode-to-
Grid-No.5 Voltage. • • See Note 1 

• The ·ultor· in a storage tube is the electrode to whiCh Is appl ied 

;:iorh.it~hi;t :;ff:c\tl~~~- ff~ t~~C~~~~~t \nh~ ~r:orelfeu~~~y~~ l: ptehrefO~~:d '~~_/ 
~r t~r~d t~~· :i99~ Ir~:y g:~: cNoO"'~ci"l~e~~ldre~~·r~e~r~oc~1~~~;e:s t~2T~~~~ 
for present 1 n9 data. 

*: see next page. 

8-56 
TUBE DIVISION 

TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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Collector-to-Grid-No.5 
Va ltage. • • • • • • 

Grid-No.3 Voltage for 
Focus with grid
No.1 volts = 0 ••• 

Grid-No.1 Voltage for 
collector-current 
cutoff • • • • • • . 

Co 11 ecto r Cu rrent for 
grid-No.1 vol ts = O. 

Max. Cathode Current 
for grid-No.1 
volts = O .•••• 

Deflection Factors: 
, DJ I and DJ2 •••• 

DJ 3 and DJ 4 •••• 
Spot Pos i t ion •••• 
Signal-Uniformity Ratio. 

Examples of Use Design Ranges: 
For ultor volta,e of 

rid-No.3 Voltage for 
Focus with grid
No.1 volts = 0 ••• 

rid-No.1 Voltage for 
collector-current 
cutoff •••••• 

Deflection Factors: 
DJ I and DJ2. • • • 
DJ3 and DJ 4 •••• 

Maximum Circuit Values: 

o to 50 volts 

14% to 26% of EC4 volts 

-2.5% to -4.7% of EC4 volts 

20 to 50 pamp 

See Curve 

85 to 105 v dc/in./kv of EC4 
78 to 96 v dc/in./kv of EC4 

See Note 2 
See Note 3 

1000 volts 

140 to 260 volts 

-25to-47 volts 

85 to 105 v dcl in. 
78 to 96 v del i n. 

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

Electrode Circuit • • • • • 1.0 max. megohm I
Resistance in Any Diflecting-

* In general, the recommended minimumultorvoltage should not be less than 

1

1000 volts. Signal output and resolution decrease with decreasing ultor 
voltage. Secondary emIssion characteristics of the dielectric layer 
limit the maximum ultor voltage to 1500 volts. 

#:. I't is recommended that all deflecting-electrode-circuit resistances 
be approx imately equal. 

NO!~eJ: at Tt:e b:~I~ei nlc-~~~~~~~!1: 9 ~~ ~i ~~. ;he a~~ i ~i~~;rCya:,ee.U~Uh~' ~~c~)~~: 
electrode may be pulsed to ±60 volts with respect to grid No.5. 

Note 2: The undefleeted focused spot will fall within a circle having 
a di-ameter equal to 10~ of the minimum storage-surface diameter 
and having its center coincident with the center of the storage 
su rface. 

spot position is calculated as follows: with heater voltage of 
6.3 volts, ultor voltage of 1000 volts, grid-No.5 voltage of 1000 volts, 

fg~~;~ t gr- i d~~~~revglft al~;OadPuls\Sed g{oird-t5o~i c"r~~~~~~e~d ~~~te~o~j e~~~~ 
eu r rent, eaef-J def 1 ec t i ng elect rode c onnee t ed - t h rougn a 1-megohm res i st or 
to ultor. and the tube shielded frem all extraneous fields, the voltages 

Note ;I: See next page. 

8-56 
TUBE DIVISION 

TENTATIVE DATA 2 
RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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'~ required to displace the beam from its undeflected position· to the 

edge of the storage surface in the direction of e8ch deflecting 
~~~cJI:.de are recorded as a for OJ l' b for DJ 2' c for OJ" and tJ 

spot Position in S of storage-Surface Diameter 

= 1/2A./(~)2 + (~Z x 100 

Mote ,; With voltages as speci fled in Note 2, and with a signal written ( 

!~~~s s~~r~gr) dbYNOa.PfllJ~~ fh:f'! e:e ~t e~e~~ -~~rn;,eq~aS{rymest;~;:J :~~~~~ 
elements are written across 8 single line scan. the ratio of the 
maximum to min1mum signal amplitude observed as the Single line scan 
Is moved across the storage surface will not exceed 1.35. 

OPERATING 'CONSIDERATIONS 
''Shielding. The use of a magnet Ic sh I el d of h.igh-permeabll ity 
material surrounding the tube is recommended. This shield 
prevents the effect of stray fields In causing unwanted 
deflection of the electron beam. 

8-56 

0 

INDICATED CAPACITANCE 
VS. SHIELD DIAMETER 

SHIELD LENGTH = 14'''' -r- 'TUBE IS CENTERED WITHIN 
r- SHIELD -

1\ 
1\ 
\ 

I' 
....... 

i"'-

2 4 " 8 10 
DIAIAET ER OF EXTERNAL 

CYLINDRICAL SHIELD-INCHES 
92CS -89S9T 

TUBE DIVISION 
TENTATIVE DATA 2 

RADIO CORPORATiON OF AMERlo., HARRISON, NEW JUSEY 



6499 99 ~ '''7. RADECHON 
f.----~--------------. 

EXTERNAL 
CONDUCTIVE 

COATING 

SMALL-SHELL 
DIHEPTAL 

14-PIN BASE 
JETEC NOB14-45 

SEE 
-NOTE I 

SEE 
NOTE I 

92CM-B891 

NOTE I: THE ANGLE BETWEEN PLANE THROUGH PIN 6 OF TWENTY
NINAR BASE AND TUBE AXIS, AND PLANE THROUGH PIN 2 OF 
DIHEPTAL BASE AND TUBE AXIS WILL NOT EXCEED 100 • THE 
INDICATED PINS ARE BOTH ON THE SAME SIDE OF THE TUBE. 
NOTE 2: DEFLECTING ELECTRODES DJ1&DJ2 ARE NEARER THE TARGET. 
DEFLECTING ELECTRODES DJ3 &DJ. ARE NEARER THE DIHEPTAL BASE. 
NOTE 3: ANGLE BETWEEN DJ1 & DJ2 DEFLECTION PATH AND DJ3 & 
DJ. DEFLECTION PATH IS 900 ± 30 • 

8-56 TUBE DIVISION CE-8891 
I1AOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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MAXIMUM CATHODE CURRENT 

£4'=&.3 VOLTS 
& GRID-Nal VOLTS=O 

I / 
2 

/ 
~ 

V 
8 

I 6 

/ 4 

2 .I 
V 

8 J 
V 

6 

/ 
2 / 

r 
o 400 800 1200 IbOO 

ULTOR VOLTS 
92CS-8949T 

AVERAGE TRANSFER 
CHARACTERISTICS 

Eof'=&.3 VOLTS 
GRlD-N.2!) VOLTS= BACKING-

ELECTRODE VOLTS=ULTOR 
VOLTS 

COLLECTOR VOLTS = ULTOR 
VOLTS + 50 VOLTS 

GRIO-N23 VOLTS-ADJUSTED 
FOR BEST OVERALL FOCUS 

,,,1 , , 
J...'" 

~/1jj-

80 

70 ~ 

&0 ~ 
:I 

50 (§ 
0: 

40~ 
30 g 

l-

V' 
,.,/ V ~I .. 0 

20 ~ 
.J 

o 15 
" - - --10 -60-50-40 30 20 10 0 

GRID-Na, VOLTS 
92CS-89&2T 

TUBE DIVISION 
R .... OIO CQRPORATION OF AMERICA, HARRISON, NEW JE~SEV 

CE-8949T 
-8962T 
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RESOLUTION CHARACTERISTICS 

E.f=6.3 VOLTS 
GRID-N"S VOLTS=ULTOR VOLTS=IDOO 
COLLECTOR VOLTS=1050 
GRID-N"3 VOLTS-ADJUSTED FOR BEST OVERALL FOCUS 
GRID-N" I VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 

CURRENT SHOWN ON EACH CURVE 
BACKING-ELECTRODE: 

III 
I-
z 
:::l 
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OIJRING WRITING-PULSED APPROX. 50 VOLTS POSITIVE WITH 
RESPECT TO ULTOR 

OIJRING ReADING-AT GRID-N"5 POTENTIAL 
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TELEVISION LINE NUMBER 

PER USEFUL STORAGE-SURFACE DIAMETER 
TUBE DIVISION 92CM-8948 

lAD«) CORPORATION Of AMBICA. HAlIISON. HEW JElSEY 
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RESOLUTION CHARACTERISTICS 

E-I'=6.3 VOLTS 
GRID-NilS VOLTS=ULTOR VOLTS 
COLLECTOR VOLTS=ULTOR VOLTS +50 VOLTS 
GRID-Nl23 VOLTS-ADJUSTED fOR BEST OVERALL fOCUS 
GRID-N21 VOLTS-ADJUSTED TO GIVE.EQUILIBRIUM COLLECTOR 

CURRENT Of 7.S MICROAMPERES . 
BACKING-ELECTRODE: 

I/) 
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Z 
~ 
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II: 
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II: 
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II: 

1 ... 
I/) 
Z 
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DURING WRlrlNG-PULSED ApPROX. 50VOLTS POSITIVE WITH 
RESPECT TOULTOR 

DURING READING-AT GRID-NilS POTENTIAL 
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50 100 150 200 250 300 350 400 
TELEVISION LINE NUMBER 

PER USEfUL STORAGE-SURfACE DIAMETER 
TUBE PIVISION 92CM-8954 

IAOIO COII'OWION 01' AMERICA. HAuISON. NEW ~ 
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TYPICAL TARGET CHARACTERISTICS 

E.f=6.3VOLTS 
GRID-NS!5 VOLTS=ULTOR VOLTS = 1000 
COLLECTOR VOLTS=IOSO 
GRID-N23 VOLTS-ADJUSTED FOR BEST OVERALL FOCUS 
GRID-NS!I VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 

CURRENT OF 15 MICROAMPERES 
STORAGE SURFACE IS AT EQUILIBRIUM POTENTIAL PRIOR TO 

APPLICATION OF PULSE 

INSTANTANEOUS. NET 

TUBE ~VISlON· 92CL-8961 
IADIO COIfOfATIOH:OF AMfileA. HAUISON, NPN .JUSEY 
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APPROX IMATE 

DISCHARGE-FACTOR CHARACTERISTIC 
l' .. , 

- Ef=b.3 VOLTS 
GRID-N!>5 YOLTS=ULTOR YOLTS=IODO 
COLLECTOR YOLTS=I050 
GRID-N23 YOLTS-ADJUSTED FOR BEST OYERALLFOCUS 
GRID-N!>I YOLTS-ADJUSTED TO GIYEEQUILIBRIUM COLLECTOR 

CURRENT OF 15 MICROAMPERES 
_ STORAGE SURFACE IS AT EQUILIBRIUM POTENTIAL 

APPLICATION OF PULSE 
SWEEP SPEED=O.OI2 INCH/ILSEC 

...Lr -' ··--1 
f· 

9 ~ ~ 
DISCHARGE FACTOR 

>1-
-J-

N 
d 

o 

TUBE DIVISION 92CM-8960 
RADIO COIPOItATlON OF AMERICA. HAII'SON, NEW JEIljEV 
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COMPUTER STORAGE TUBE ~ 

SINGLE-BEAM, PRIMARY-ClJRRENT-MODULATION TYPE 
REDISTRIBUTION WRITING CAPACITANCE-DISCHARGE READING 

DATA 

Genera 1 : 
Heater, for Unipotential Cathode: 

Voltage. . . . . . .. 6.3 ...... ac or dc volts 
Current. . . . . . . .. 0.6 ........ . amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes ... 
Grid No.1 to deflecting electrode DL 1. 
Grid No.1 to deflecting electrode DL 2. 
Grid No.1 to deflecting electrode DL 3 . 
Grid No.1 to deflecting electrode DL 4. 
Cathode to all other electrodes. .. 

6.5 f.1.J1.f 

0.2 Wf 
0.2 Wf 
0.2 wf 
0.2 J1.J1.f 

5 wf 
DLl to DL2 ........ . 
DL3 to DJ 4 ........ . 
DLl to all other electrodes. 
DL2 to all other electrodes. 
DL3 to all other electrodes. 
DL4 to all other electrodes. 

Focusing Method. 
Deflection Method ... 

Deflecting-electrode 
arrangement ... . 

Storage Surface .... . 
Signal-Output Electrode. 

Overall Length . . . 
Greatest Di ameter of Bul b. 
Weight (Approx.) . 
Mounting Position .. 

2.8 Wf 
2.6 wf 

9 wf 
9 Wf 
8 J1.J1.f 
7 wf 
El ect rostat i c 
Electrostatic 

. See Dimensional OutLine 
On inner surface of faceplate 

Metal p late or 50-1 ine (minimum) 
mesh covering external surface 
of faceplate and capac itively 
cou pled to the st orage SU rface. 
(This electrode is not supplied 
with the tube). 

11-112" ± 1/4" 
. ......... 3" ± 1116" 
. ............ 9 oz 
Center of tube face must be at 
same elevation as or at higher 
elevation than tube base. 

Cap. 
Base 

Recessed Small Cav i ty (JETEC No.J 1-21) 
Small-Shell Duodecal la-Pin (JETEC No.Bl0-75) 

BOTTOM VIEW 
Pin 1- Heater Pin 9-Deflecting 
Pi n 2-Grid No.1 Electrode DL2 
Pin 3 - Cathode Pi n10 - Defl ect i ng 
Pin 4 -Grid No.3 El ect rode DLl 
Pin 6 - Deflect i ng Pin12-Heater 

El ect rode DJ4 Cap - Co 11 ector 
Pin 7 - Defl ect i ng SS - Storage 

El ect rode DL3 Surface· 
Pin 8-Ultor (Grids 

No.2 & No.4) 

• The Signal-output Electrode is capacitively coupled tothe Storage Sur
face. 

MAY 1, 1955 TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, HAUISON, NEW JERSEY 
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COMPUTER STORAGE TUBE 

Maximum Ratings, Desien-Center Values: 

COLLECTOR VOLTAGE: 
Difference between collector 

voltage and ultor voltage. 150 max. volts 
ULTORe VOLTAGE ........ 2500 max. volts 
GRID-No.3 VOLTAGE. 1000 max. volts 
GRID-No.1 VOLTAGE: 

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

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

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 125 max. volts 
Heater positive with 

respect to cathode 125 max. volts 

Equipment Design Ranges: 
For any ultor voltaee 

Collector Voltage ... . 
Grid-No.3 Voltage ... . 

(Ec4 i between 1000 and 

95% to 105% of EC4 
20% to 28% of EC4 

2500 volts 
volts 
volts 

Max. Grid-No.1 Voltage 
for Beam-Cu rrent Cutoff 

Max. Grid-No.3 Current 
2.4% of Eq volts 

Range ...... . 
Deflection Factors: 

DJ1 & DJ2· 
DJ3 & DJ4· .... 

Focused-Beam Position. 

-15 to +10 !Lamp 

39 to 53 v dc/in./kvof EC4 
35.5 to 48.5 v dc/in./kv of EC4 

fl.#. 

Examples of Use of Design Ranges: 
For ul tor va 1 toee of 1000 2500 volts 

Collector Voltage. 950 to 1050 2375 to 2625 volts 
Grid-No.3 Voltage. 200 to 280 500 to 700 volts 
Max. Gr i d-No. 1 Vol t-

age for Beam-
Cu rrent Cutoff . -24 -60 volts 

Oefle~tion Factors: 
DJl & DJ2· 39 to 53 97.5 to 133 volts dcl in. 
DJ3 & DJ4· 35.5 to 48.5 89 to 122 volts dcl i n. 

• The "ultor" in a storage tube is the electrode to which is applied the 
highest de voltage for accelerating the electrons in the beam prior 
to its deflection. In the 6571. the ultor function is performed by 
grid No.lI-. Since grid No.lI- and grid NO.2 are connected together within 
the 6571, they are collectively referred to simply as ·ultor· for con
venience in presenting data and curves. 

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

MAY 1, 1955 
TUBE DIVISION 

TENTATIVE DATA 1 
RAOIO CORI'OItATION OF AMERICA, HARRISON, NEW JUSEY 
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COMPUTER 

~ ,~> 6571 / 

STORAGE TUBE 

Storage Characteristics for Ultor Voltage of 2500 Volts: 
Storage-Surface Boundary (In terms of 

deflection voltage): 
In the [)Jl-[)J2 direction from posi-

tion of undeflected focused beam. ±109 volts 
In the DJ3-[)J4 direction from posi-

tion of undeflected focused beam. ±100 volts 
Blemish Factor', for storage surface 

within indicated boundary. . . . .. 0.5 max. 
Sp i 11 (Determ i ned for Double-Dot Pattern):" 

Under conditions involving 255 references to "spi It'' element 
and 1 reference to "test" element 

Separation Between Storage Elements, 
in either the [)Jl-[)J2 or [)J3-[)J4 
direction in terms of deflection 

voltage: 
At center of storage surface 
At midpoint on each side of 

storage-surface boundary 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 
Resistance in Any Deflecting-

Electrode Ci rcuit· ..•. 

8 max. volts 

10 max. vol ts 

1.5 max. megohms 

1.0 max. megohm 

* Blemish factor is defined as the factor by which the normal positive 
signal is reduced by the blemish. 

** Spill is indicative of the amount of binary information that can be 
stored by t he tube. The storage capab i 1 i ty IS determi ned by the sepa
ration between two storage elements at which the signal from one 
element is changed by no more than a specified amount after repeated 
references to the other element. For the 6571, the separation is 
measured, in terms of deflect ion voltage, when the ampl itude of the 
negative signal of the Mtest n element has decreased to 50", of its 
maximum negat ive ampl itude. The maximum negative ampl itude is deter
mined by separating the two elements far enough to e1 iminate the 
effects of secondary electron redistribution from the 'spill" element. 

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

OPERATING CONSIDERATIONS 
Shielding. In typical computer applications, the 6571 
is mounted in a compartment having effective magnetic and 
electrostatic shielding. It is recommended that the bulb 
be provided with a tight-fitting electrostatic shie,ld ex
tending from the base to the collector coating. ISee 
Dimensional Outline). This external shield supplements 
the shielding action of the col lector in preventing cross
coupl ing between the electron gun and the external signal 
electrode. 

A si;nal-output electrode shaped to conform with the 
external contour of the faceplate and placed in contact 
with the entire area of the faceplate is required. The 
signal-output electrode is connected to a low-noise video 

MAY 1, 1955 
TUBE DIVISION TENTATIVE DATA < 
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COMPUTER STORAGE TUBE 
r------------------------------.~ 

amplifier having sufficient gain to amplify signals from 
a fraction of a millivolt to the desired level. 

The amount of information that can be stored by the 6571 
is dependent on the manner in which it is operated, and 
is affected by the stabi I ity of the deflecting system, 
freedom from noise in the associated output circuit, the 
number of regenerations compared with the number of ad
dresses, and the effectiveness of the electrostat ie and 
magnetic shi~lding. 

In general, the number of storage elements is proportional 
to the operating ultor voltage. For the greatest number 
of storage elements, the 6571 should be operated at the 
rated maximum uttor voltage and so that the peak grid-No.1 
drive is less than that required for the maximum positive '-.. ' 
ampl itude but high enough to provide a sat isfactory output 
signal. 

It is recommended that the beam current be I imited to the 
minimum valuewhich provides satisfactory signal ampl itude. 

The storage characteristics in the tabulated data and 
curve are based on the use of a double-dot pattern. In 
this method of storage, the positive signal is produced 
by adjusting the beam current and the distance between 
two dot storage elements so that the optimum po~itive 
signal is produced when the "test" element is addressed. 
Othe r methods of storage such as superimposed focused and 
defocused spots or dots and dashes may be used equally 
well with the 6571. 

MAY 1, 1955 
TUBE DIVISION 
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COMPUTER STORAGE TUBE "'\. 

T r---r-'Uo-~ I 5/
S'± ~6" 

SMALL-SHELL 
DUOOECAL 10-PIN 

BASE 
JETEC Nl! B10-75 

92CS-S511 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 
DJI AND DJ2 ARE NEARER THE STORAGE SURFACE: DJ3 AND DJ4 
ARE NEARER THE BASE. WITH DJI POSITIVE WITH RESPECTTO 
DJ2, THE BEAM WILL BE DEFLECTED TOWARD PIN 2; LIKEWISE, 
WITH DJ3 POSITIVE WITH RESPECT TO DJ4, THE BEAM WILL BE 
DEFLECTED TOWARD VACANT PIN POSITION I I. 
THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 
ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCED BY DJI 

~ AND DJ2 BY THE FOLLOWING ANGULAR TOLERANCES (MEASURED 
ABOUT THE TUBE AXIS): PIN 2, 100; SIDE TERMINAL (ON SAME 
S}DE AS PIN a), 10°. ANGLE BETWEEN DJI-DJ2 DEFLECTION 
PATH AND DJ3-DJ4 DEFLECTION PATH IS 90°13°. 

MAY 1, 1955 TUBE DIVISION CE-8511 
RADIO CORPOIATION OF AMERICA, HARRISON, NEW JERSEY' 
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AVERAGE CHARACTERISTIC 

COLLECTOR VOLTS = 2500 
ULTOR VOLTS=2500 
GRID-N"- 3 VOLTS=ADJUSTED FOR FOCUS 
STORAGE PATTERN: DOUBLE DOT 
GRID - NR.I PULSE DURATION: I ,.SEC. (APPROX.) 

100 

20 

2 4 e e ~ ~ ~ 
PEAK GRIO~NR. I VOLTS FROM BEAM-CURRENT CUTOFF 

16 

JAN. 27, 1955 TUBE DIVISION 92CM-8510 
IADIO COlfOUt.noN 01' AMElICA. HAltIISOH. HEW JER$Ft' 
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MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH S-4 RESPONSE 
For Headlight-Control Service 

DATA 
General: 
Spect ra I Response . . • • . . . 
Wavelength of Maximum Response. 
Cathooe: 

. ...•... S-4 
4000 ± 500 angstroms 

Minimum projected length' •• 
Minimum projected width' •.... 

Direct Interelectrode Capacitances: 
Anode to dynode No.9 .•.... 
Anooe to all other electrodes ....• 

Maximum Overall Length (Excluding leads). 
Maximum Envelope Length (Excluding tip) 
Length from Envelope Seal to 

Center of Useful Cathode Area 
Maximum Diameter .. 
Bulb •••..•. 
Mounting Position. 

4.2 
5.5 

15/16" 
5-16" 

Jl!Lf 
Jl!Lf 

2-3/4" 
2-1/4" 

1-1/4" ± 3/32" 
1-3/16" 

• T-9 
•• Any 

2 oz Weight (Approx.) .. 
Terminals, Flexible Lead. See Dimensional Outline 

Lead 1- Cathode 
Lead 2 - Dynode No.1 
Lead 3 - Dynooe No.2 
Lead 4 - Dynode No.3 
Lead 5 - Dynode No.4 
Lead 6 - Dynode No.5 

BOTTOM VIEW 

~ 
OnkCTtON OF'. L.IGHT 

~aximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). 
SUPPLY VOLTAGE BETWEEN DYNODE No.9 

AND ANODE (DC or Peak AC) 
AVERAGE ANODE CURREN TO. 
AMBIENT TEMPERATURE ...•.•.. 

Lead 
Lead 
Lead 
Lead 
Lead 

7 - Dynode No.6 
8 - Dynode No.7 
9 - Dynode No.8 

10 - Dynode No.9 
11- Anode 

1250 max. volts 

250 max. volts 
0.1 max. ma 

75 max. °c 
* On plane perpendicular to the indicated direction of light (See DilllElft.

siona£ Outline). 
',,- 0 Averaged over any interval of 30 seconds maximum. 

MAY 1, 1955 TUBE DIVISION TENTATIVE DATA 
RADIO CORPOtATiON OF AM~RICA, HAIlISON. NEW JERSEY 
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MULTIPLIER PHOTOTUBE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Under conditions with supp.ly voltage IE) across voltage 
divider providing 1/10 of E between cathode and dynode 
NO.1; 1/10 of E for each succeeding dynode stage; and 1/10 

of E between dynode NO.9 and anode 

With E= 1000 volts 

Sensitivity: 
Radiant, at 4000 

angstroms 
Lumi nous:" 

At 0 cps. 
At 100 Me. 

Electrode Dark Current 
(At 250 C): 

Anode •. , . 
Any other electrode ...• 

Ifin. Ifedian Ifax. 

5 

32500 

35 
33 

250 

0.25' 
0.75 

!L"mp/,u.watt 

amp/lumen 
amp/lumen 

.. For conditions where the light source isatungsten-filament lamp oper
ated at aealor temperature of 28700K. Alight input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 

'With sine-wave, 60-cycle supply voltage adjusted to give sensitivity of 
7.5 amperes per 1 umen. 

OPERATING CONSIDERATIONS 
The operating stability of the 6472 is dependent on the 
magnitude of the anode current and its duration. When 
the 6472 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex
pected. The extent of the drop below the tabulated sensi
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6472 usuatly 
recovers a substantial percentage of such loss in sensi
tivity. 

The useofan average anode current well below the maximum 
rated va I ue of O. I mi I I i ampere is recommended when sta
bi I ity of operation is important. When maximum stabi I ity 
is required, the anode current should not exceed 10 
microamperes. 

A recomme~ded design of voltage-divider network for use 
with the 6472 to provide stable operation and long tube 
I ife is shown in the accompanying ci rcuit. This design 
provides linear operat ion within the range normally re
quired for dimming. At higher light levels, the network 
design I imits the tube output to a safe value. The in
dicated design values provide dimming operation for an 
anode current in the range between 5 and 10 microamperes 
on basisofdc operation. When operation at other current 
values is desired, the values of the resistors can be 
changed proport i onate Iy. 

MAY 1, 1955 
TUBE DIVISION 

TENTATIVE DATA 
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MULTIPLIER PHOTOTUBE 

RECOMMENDED VOLTAGE-DIVIOER NETWORK FOR USE 
WITH TYPE 6q72 IN HEADLIGHT-DIMMING SERVICE 

R DC 
WER 

AC 0 
PO 
SU 

(SEE 
PPLY 
NOTE) 

RIO 

R9 

RB 

R1 

R6 

RS 

R4 

R3 

R2 

RI 

RII 

RI2 

RI3 

RI4 

RIS 

RI6 
'V 

RI7 

RIB 

RI9 

R20 

* DYNODE N"- 9 

N28 
f----o 

N.2 7 R21 OUT 

N.2 6 f----o 
• 7 8 

-il • N2S r ,.~p 
N" 4 3 ~F-: ~'O '~NODE 2 , 

TYPE 

N!l3 
6472 

N!!2 

N21 

CATHODE 

PUT 

92CS-B526 

R I R2 R3 R4 R5 
R6 R7 R8 R9 RIO: I megohm, 112 watt 

RII: 2 megohms, 1/2 watt 
R12: 5.1 megohms, 112 watt 
RI3 RI4 RI5 RI6 

RI7 RIB RI9 R20: 8.2 megohms, 1/2 watt 
R21: 820,000 ohms, 1/2 watt 

NOTE: Adj ustab I e between approx imate Iy 500 
and 1000 volts de or peak ae. 

oevices and arrangements shown or described herein may 
use ~atents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA"s patent rights. 

MAY 1, 1955 TUBE DIVISION 
IADIO CORPORATION Of AMERICA, HARRISON. NEW JElSEY 
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MULTIPLIER PHOTOTUBE 

BOTTOM VIEW 92CS-849S 

THE ANGULAR VARIATION BETWEEN THE PLANE 
THROUGH LEAD No. I AND TUBE AXIS AND 
THE PLANE PERPENDICULAR TO THE PLANE OF 
THE GRILL WILL NOT EXCEED 20°. 

MAY 1, 1955 

SPECTRAL-SENSITIVITY CHARACTERISTiC 
of Phototube having 5-4 Response 
is shown at front of this Section 

TUBE DIVISION 
RADIO COIPORATION Of AMERICA, HAUlSON, NEW JEltSfY 

CE-8495 
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AVERAGE ANODE CHARACTERISTICS 

if VOLTS/STAGE = 100 

'JI. 

QE 

~' 

~ ~ 
Q 0 

ANODE MILLIAMPERtS 

JAN. 29, 1955 TUBE DIVISION 
JADIO COIPOltATION OF AMEIICA, HARIISON, NEW JElSEV 
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VARIATION IN SENSITIVITY OF 
PHOTOCATHODE ALONG ITS LENGTH 

. SPOT SIZE: I MM APPROX . 

. VARIATIONS CAUSED BY INTERCEPTION 
Of L.IGHT BY GRILL. AS WEL.L. AS 
SURfACE IRREGUL.ARITIES HAVE BEEN' 
IGNORED 

100 

I- 80 Z 
w 
II: 
II: 
:::I 
U 

w 60 
0 
0 z « 
w 40 
> 
!;( 
.J 
W 

20 II: 

o 5 ~ ~ ~ ~ ~ 
DISTANCE AL.ONG CATHODE 

FROM END Of CATHODE NEARER L.EADS-MIL.LIMETERS 
FEB.II,1955 TUBE DIVISION 92CM-8535 

RADIO COIPOIi:ATION Of AMERICA, HARRISON. NEW JERSEY 
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VARIATION IN SENSITIVITY OF 
f PHOTOCATHODE ACROSS ITS PROJECTED 

WIDTH IN PLANE OF GRILL 

I 

IIIIIIIIIIIIIIIIIIII!!IIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
SPOT SI Z E: I MM APPROX. +++++H+H-++Hrfffttl:lttt±l 
GRILL TOWARD OBSERVER,LEADS DOWN 
CATHODE WIDTH PROJECTED NORMAL +++f-I-R+R:H-HCffftH:ifHfE 

TO PLANE OF GRILL 
VARIATIONS CAUSED BY INTERCEPTION 

OF LIGHT BY GRILL AS WELL AS 
T~~6~~~ IRRE.GULARITIES HAVE BEEN -Wi--fl-ffffi:Ffl:tffiFHlilil:l 

~ 'f-

1=1- -
100 Ii t 

J.:l 
T 

=+ 
'"" z 80 r I-w 
r:t: I: 
r:t: 
::J 
u 

60 w t Q 
0 
Z « 
w 40 
> 
!;( 
.J 
W 20 r:t: 

o 

I 

t: f -j -

fie -
r I 

0 I 
+ 

~ 

+ 

2 

--
-, 

t 

I 
-t 

4 

1 il I 

II Ii 
II 

6 8 10 
DISTANCE ALONG PLANE OF GRILL 

FROM LEFT TO RIGHT-MILLIMETERS 

12 

FEB. 11,1955 TUBe DIVISION 92CM-8536 
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RANGE OF LUMINOUS SENSITIVITY 

,.... 
~ 

0g 
co 
N 

a: 
::!! 
w 
f-
a: 
9 
o 
8 
z 
w 
::!! 
:::> 

" <I) 
w a: 
w a.. 
::!! « 
I 

>
f-
:> 
E 
<I) 
z 
w 
<I) /1 II, 

;I~,~: I, ,11111 
I 

211 : /' : 

01 
~ ~ ~ ~o I~ I~ 

DC OR PEAK SINE-WAVE AC VOLTS PER STAGE 
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DISPLAY STORAGE 
DIRECT-VIEW TYPE 

4"-DI AMETER DI SPLAY 
NON-EQU I L I BR I UM WR I T I NG GR I D-CONTROL REA) I NG (V I EWI NGJ 

DATA 
General: 

Writing Section 

Heater, for Unipotential Cathode: 
Voltage lAC or DCI. • • • . 6.3 
Cu rrent·. • • • • • • '". • • 0.6 

Minimum Cathode Heating Time 
before other electrode volt
ages are appl ied ••••• 

Oi reet I nterel ectrode 
Capacitances I Approx. 1:0 

Gei d No. I to al lather 
tube electrodes .. 

Cathode to all other 
6 

tube electrodes. . 4.2 
Deflecting electrode DJ, to 

deflecting electrode DJ 2• 1.8 
Defl ect i ng el ectrode DJ 3 to 

deflecting electrode DJ~. 1.8 
DJ, to all other tube electrodes. 7.5 
DJ 2 toaii other tube electrodes. 8 
DJ 3 to all othertube electrodes. 6 
OJ. toall other tube electrodes. 7. 

Focusing tv1ethod ......... Electrostatic 

Viewing Section 

6.3 volts 
0.6 amp 

30 sec 

18 J1I1.f 

6.5 J1I1.f 

J1I1.f 

J1I1.f 

J1I1.f 
J1I1.f 
J1I1.f 

J1I1.f 
None 

Deflection Method •••••••• Electrostatic None 
Def I ect i ng-EI ect rode Arrangement. See Dimen-

sional OuUine 
Phosphor. • • • • • • • • • • • • High-Visual-Effi-

ciency Type, 
Aluminized 

Fluorescence. . . Yellow 
Phosphorescence. . 

Minimum Useful Screen Diameter. 
Maximum OVerall Length. 
Seated Length • • • • 
tv1aximum Tube Radius •• 
Bulb-Flange Diameter •• 
Greatest Sui b Diameter. 
Bu I b Termi nal 5: 

Caps (Too) ••• 
FI ange ••••• 
Flexible cable. 

.Atnb i ent-Temperatu re Range 
M:lunt i ng Pas i t i on 
We i ght (Approx.). 

Yellow 
• •• • 411 

15-1/2" 
1411 ± 3/8" 
• 3-5/32" 

~J/8" ± 111611 

511 ± 1/16" 

Recessed !"mall Cavity (JETEC No.J 1-21) 
See Dimensional Outline 
See Dimensional Outline 

-650 to +100 °c 
••••••••••• Any 
• • • • . . • •. 2 Ibs 

Socket. 
Base ••• 

Alden Part No.435SBA, or equivalent 
!"mall-Button Toi rtyfivar 31-Pin (JETEC No.E3I-36) 

o without external shield. 
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'0 b8bb 
DISPLAY STORAGE TUBE 

Pi n 1- No Connec
t ion 

Pi n 2 - Same as Pi n 1 
Pi n 3 - Defl ect i ng 

El ect rode OJ 4 
of Writing Gun 

Pin 4-Deflecting 
El ectrode DJ 3 
of Writing Gun 

Pin 5-Same as Pin 1 
Pin 6-Grid No.3 of 

Writing Gun 
Pi n 7 - Same as Pi n 1 
Pi n S - Heater of 

Writing Gun 
Pi n 9 - Heater of 

Writing Gun 
Pin 10-Grid No.1 of 

Writing Gun 
Pin ll-Same as Pin 1 
Pin 12-Same as Pin 1 
Pin 13- Deflecting 

Electrode DJ 1 
of Writing Gun 

Pin 14-Deflecting 
Electrode DJ 2 
of Writing Gun 

Pin 15-Grid No.2 of 
Writing Gun 

Pi n 16 - I nternal Con
nect ion-Do 
Not Use 

Pin 17-Grid No.4 of 
Writing Gun, 
Grid No.2 of 
Viewing Gun 

Pin lS-Same as Pin 1 
Pin 19-5ame as Pin 1 
Pi n 20 - Same as Pi n 16 
Pin 21-Same as Pin 1 

21 
SHORT 
INDEX 

PIN 

Pi n 22 - Heater of 
Viewing Gun 

Pin 25-Same as Pin 1 
Pin 26-Same as Pin 1 
Pin 27-Cathode of 

Writing Gun 
Pin 28-Same as Pin 1 
Pin 29 - Same as Pin 1 
Pin 32-Grid No.1 of 

Viewing Gun 
Pi n 33 - Cathode of 

Viewing Gun 
Pin 34 - Same as Pin 1 
Pi n 35 - Heater of 

Viewing Gun 
FI ex i b I e Cab I e - Con

nect i on to 
, Screen 

FI ange - Back i ng-
EI ect rode 

Recessed Cavity Cap -
Nearer Tube 

Face--Grid No.4 of 
Viewing Gun 

Nearer Electron 
Guns--Gr.i d No.3 of 

Viewing Gun 

Maximum Ratings, AbsoLute VaLues: 
Writing Section Viewing Section** 

SCREeN VOLTI>GE. • • • • • • • I lOCO max. volts 
PEAK BACK I NG-ELECTffiDE 

VOLTI>GE. • • • • • • • • • • • 2D max volts 

~ Pins 23 and 31 are not shown because they are trimmed to the same 
dimension as the short index pin and are not to be used. "-=.~ 

**: See next page. 
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DISPLAY STORAGE TUBE 

GRI~o.4 VOLTAGE. 
GRI~o.3 VOLTAGE. 
GRID-No.2 VOLTAGE. 
CATHODE VOLTAGE •• 
GRI D-No. I VOLTAGE: 

Negative bias value. 
Posit ive bias value. 
Posit ive peak value. 

PEPK VOLTAGE BETWEEN 
GRID No.4 AND ANY 
DEFLECT I NG ELECTRODE. 

PEAK HEATER-CATHODE 
VOLTAGE: 
Heater negat i ve wi th 

respect to cathode. 
Heater positive with 

res pect to cathode. 

Writing Section Viewing Section*'" 

Equivalent Values 
290a max .... 
1000 max.' 
Z750 max.' 

150 max. ** ~a max. 
300 max. 
150 max. 

-2900 max. ** 

200 max.* 
a max.* 
2 max.* 

"QO max. 

125 max.' 

125 max.* 

VIEWING SECTION" 

100 max. 
a max. 
a max. 

125 max. 

125 max. 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

volts 

volts 

volts 

Operating Values and Typical Performance Characteristics: 
Sc reen VO I tage • • • "Qill I 0000 10000 vo I ts 
ex; Back i ng-EI ect rode 

Voltage •••••• 
Grid-No.4 Voltage •• 
Grid-No.3 VOltage1l •• 

Grid-No.2 Voltaget1l • 

Grid-No. I Voltage1l •• 
Maximum Screen Current. 
Max i mum Peak Bac k i ng-

Electrode Current •• '.' 
Maximum Grid-No.4 Current. 
Max i rrum Gr i d-No. 3 Cu rre~t •• 
~inum CathoQy Current .. 
Writing SpeedrT •••••• 
Number of Ha I f-To~e StepsD 
Viewing Duration •... 
Maxinum Erasing-!Jnifonnity 

Factor"" •• 
Resolutionlj) .• 

Bri ghtness". • 

5 
150 

25 to 125 
"Q to 75 
o to-"Q 

350 

1.5 
2 

1.5 
3 

3000Q0 
5 

40 

0.5 
"Q 

275 

5 
210 

"Q to I"Q 
70 to 105 
o to -75 

600 

2 
3 
2 
4 

300000 
5 

20 

0.5 
50 

Z750 

5 volts 
I"Q volts 

25 to 125 volts 
50 to 75 volts 
o to -50 volts 

3"Q ;.amp 

1.5 ma 
2 ma 

1.5 ma 

3 ma 
300000 in./sec 

5 
40 sec 

0.5 
50 I ineslin. 

1500 fl 

voltages are shown with respect to cathode of viewing Gun. 
11 

t 

• 
Adjusted for brightest, most uniform pattern. 
Grid No.2 of the viewing Gun is connected internally to grid No.4 of 
the writing Gun • 

~~~ 2 c~g1 ~ ;~~~s a~~ t ~ r i ~~~ ~ ~;d v~~ t~~~ m~~t 9 i ~e 9 ~ ~ 1~~~~; t ~o ~~~~e U n 1 f ~~; 
pattern • 

• tt.o ••• aJ ••• ~: See next page. .... Indicates a Change. 
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DISPLAY STORAGE TUBE 
r---------------------------------------------~.~ 

WR IT! NG SECT ION-

Range Values for Equipment Design:' 
With any grid-No.2 voltage (Ec2) between !Soo and 2'J!S0 volts 

Grid-No.4 voltage (Ee ) • • 95% to 105% of Ee 2 volts 
Grid-No.3 Voltage for·Foeus 14% to 28% of Ee 2 volts 
Maximum Grid-No. I Voltage 

fa r Cutoff of Undef I ected 
Focuse<l Spot •••••• 

Maximum Gri~o.3 Current 
Maximum Cathode Current 
Deflection Factors: 

-4.6% of Ee 2 
-15 to +10 

volts 
fJllI11P 

See Curve 

DJ 1 and OJ 2 •••• 
OJ3 and OJ4 •••• 

focused Beam Position 

28 to 38 v delin./kvof Ec •. ~, 
28 ~ 38 v delin./kv of Ec. '~ 

Examples of Use of Design Ranges:' 
With grid-No.2 voltage of 

Grid-No.4 Voltage (Ee.) .• 
Grid-No.3 Voltage for Focus 
Maximum Grid-No. I Voltage 

for Cutoff of Undefl ected 

150 0 

1425 to 1575 
210 to 420 

2500 

2375 to 2625 
350 to 700 

volts 

volts 
volts 

Focused Spot. • • ~9 -115 volts 
Deflection Factors 

when Ee. = Ee 2 ' 
OJ 1 and OJ 2 • • • 42 to 57 70 to 95 v deli n. 
OJ 3 and OJ. • • • 42 to 57 70 to 95 v delin. 

Equivalent Values for Examples of Writing-Gun Voltages 
Referred to Cathode of Viewing Gun: 

Cathode Voltage •••••• 
Gri d-No. 2 Vol tage ••••• 
Gri d-No. 3 Vol tage for Focus 
Grid-No.4 Voltage ••••• 

-1450 to -1395 
-25 to +180 

-1240 to -975 
50 to 105 

-2450 to -2395 
-75 to +;230 

-2100 to -1695 
50 to 105 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 
Grid-No.I-Ci rcuit Resistance (Either gun) •.. 
Resistance in My Deflecting-Electrode Circuit
Backing-Electrode-Ci rcuit Resistance .••..• 
Series Current-Limiting Resistance in Screen Circuit. 

1.0 max. 
0.1 max. 

0,c005 ~x. 
1.0 min. 

volts 
volts 
volts 
volts 

megohm 
megohm 
megohm 
magohm 

* Voltages are shown with respect to cathode of Writing Gun. 
tt Measured under conditions of writing from just zero brightness (view

ing-beam cutoff) to maximum brightness with grid No.1 of Writing Gun 
at -10 volts with respect to cathode of writing Gun, and grids No~2 
and No. 11. of writing Gun at +2500 volts with respect to cathode of writ
ing Gun. 

o Observed with an RCA-2F21 Monoscope display. 
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DISPLAY STORAGE 

-----~---

6~ 
~6 

TUBE 

.. Ex~ressed in terms of the time required for the brightness of the un
written baCkground to rise from just zero brightness (viewing-beam 
cutoff) to 10' of the maximum brightness. 

00 Defined as (t 2 - t 1)/t z • where 

tl = stcirmeeenmea~~~r,~ ~~g~c:Ja[~ zO:roe~~9~~~n~~s!nstant at which any 

f-' t2 = ttji;'ee s~er~~~r~~e~r?~ ~~l~ctedOftoerz~~6n%ri~h~~~i:.nt at which en-

\:v .go Measured by shrinking-raster method at a display brightness of 50% of 

( 

saturated bri,9htness and with grids No.2 and No.lI. of writing Gun at 
+2500 volts WIth respect to cathode of writing Gun • 

.. Measured with entire storage grid written to produce maximum bright
ness and with screen at indicated voltage. 

• The cathode of the writing Gun is operated at about -2500 volts with 
respect to the cathode of the Viewing Gun which is usually operated 
at ground potential. 

** The center of the undeflected focused beam will fall within a circle 
having a 10-mm radius concentric with the center of the face under the 
following conditions: grids No.2 and NO.ij of writing Gun at +2500 
volts with respect to cathode of writing Gun, ~rid No.3 of writing 

~~r c~~i~l'p~~~i t t ~t5;~:e foofcuas ~h~~~~ j~~tl sOufff~~ li~~~g t~U ;i:: :ob~~~l~ 
perceptible spot on screen, viewing section operating under normal 
conditions. and tube shielded against extraneous fields. 

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

OPERATING CONSIDERATIONS 

Magnetic shielding must be provided to prevent external 
fields from interfering with the required accurate con
trol of the low-velocity viewing beam. Acyl indrical 
shield of properly annealed high-permeabi lity material a
bout 1116-inch thick is usually satisfactory. The screen 
cable should be placed outside the shield. 

The metal flanfe at the face end of the tube requires the 
use of a spring-contact ring bearing against the edge of 
the flange. 

To prevent possible damafe to the tube, allow the viewing
gun beam current to reach normal operating value before 
turning on the writing-gun beam current, and keep the view
ing beam on unti I the writing beam is turned off. 

-Indicates a change. 
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DISPLAY·STORAGE TUBE 
r---------------------------------------,~ 

3 " VB R.MAX. 

FOR TUBE 
SUPPORT 

SMALL-BUTTON 
Tt-lIRTYFlVAR 
31-PIN BASE 

JET(C N"E31-36 

92CM-B94b 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 30 IN ANY 
DIRECT I ON FROM PER PEND I CULAR ERECTED AT CENTER OF FACEPLATE. 

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 
ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCED BY DJ[ 
AND DJ 2 BY THE FOLLOWI NG ANGULAR TOLERANCES IMEASURED ABOUT 
THE TUBE AXIS): PIN 27, ± 10°; EACH CAVITY CAP ION SAME 
SIDEASPIN271, ± 170; ENCAPSULATED JUNCTION. + 10°. ANGLE 
BETWEEN DJl - DJ2 DEFLECTION PATH AND DJ3 - DJ4 DEFLECTION 
PATH IS 90° ± 30. 

6-57 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR 

>-
" '" '" z 

'" >-
Z 
<t 
0 
<t 

'" '" > 
!i 
..J 

'" '" 

100 

BO 

60 

40 

20 

o 
4000 5000 6000 7000 BOOO 

WAVELENGTH-ANGSTROMS 

ELECTRON TUBE DIVISION 92CM-9042 
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'"'v CHARACTERISTIC 

r-----------------------------------------,.~ 
VIEWING SECTION 

E, = &.3 VOLTS 
BACKING-ELECTRODE VOLTS*= 5 
GRID-N!! 4 VOLTS*=210 
GRID-N!! 2 VOLTS" =85 
GRID-N.!!. 3 VOLTS*}ADJUSTED FOR BRIGHTEST, 
GRID-N!! 1 VOLTS' MOST UNIFORM DISPLAY. 

"REFERRED TO CATHODE OF VIEWING GUN. 

3000 

l!? 
0:: 
au 2500 m 
:!! 

~ 
I
o :r 
~ 2000 
II) 
au 
z 
I
:r: 

'" 0:: m 

i5 1500 
au 
0:: 
u 

'" Q 
au 
~ 
0:: 
::> 

~ 
'" 

1000 

500 

o 
4 

WRITING SECTION 

NORMAL OPERATION 

& 8 
SCREEN KILOVOLTS 

ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA. HARtI$ON, NEW JERSEV 
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AVERAGE CHARACTERISTICS 

VIEWING SECTION 

Ef=6.3 VOLTS 
SCREEN KILOVOLTS * = 5 TO 10 
BACKING-ELECTRODE VOLTS* = 5 
GRID-N l! 2 VOLTS*= 85 
GRID-N.2 3 VOLTS*}ADJUSTED FOR BRIGHTEST, 
GRID-Nl! I VOLTS* MOST UNIFORM DISPLAY 

"REFERRED TO CATHODE OF VIEWING GUN 

WRITING SECTION 

NORMAL OPERATION 

'FOR EXPLANATION, SEE TABUI,.ATED DATA 

100 

V> 
V> 
W 
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l- e;, 
'" i(,'\~ " '" 80 m fQ~ 
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I 40 
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W 
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I-
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W 
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0 

150 170 190 21::J 
GRID-Nl! 4 (VIEWING SECTION) VOLTS 

TUBE DIVISION 
IADIO COlftOaATION OF AMelitA. HAIRISON, NEW JERSEY 
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TYPICAL ERASURE CHARACTERISTICS 

.~-~q,~~ .... --

---------------------------------------, 
VIEWING SECTION 

Ef=&.3 VOLTS SCREEN KILOVOLTS"=IO "<t . ..7 
GRID-Nl! 4 VOLTS"=2ID GRID-N!! 2 VOLTS"=85 

GRID-N!! 3 VOLTS*}ADJUSTED FOR BRIGHTEST, 
GRID-N!! I VOLTS" MOST UNIFORM DISPLAY 

"REFERRED TO CATHODE OF VIEWING GUN 

BACKING-ELECTRODE VOLTS -~ 

CURVE 

A 
B 
C 

DC 

10 
5 
2 

POSITIVE RECTANGULAR 
PULSE AMPLITUDE (APPROX.l 

10 
8 
7 

ERASURE IS PRODUCED BY POSITIVE RECTANGULAR PULSE APPLIED 
TO BACKING-ELECTRODE. INDICATED DURATION IS SUM OF DUR
ATIONS OF NUMBER OF PULSES OR ELAPSED TIME AFTER START 

I 
z 
w'" 
W'" O::w 
'-'z 
"'I-
w:I: 
0::'" 
1-0:: 
Zlll 
Wo 
,,-W 
01-

<I: 
",0:: 
tIl:::> 
WI-
z<l: 
1-'" 
:1:,,-
"'0 
0::1-
IIl Z 
WW 
>'-' 
~ffi 
"Ja. 
W 
0:: 

OF PULSE. 

100 

80 

&0 

B 

40 

20 

o 
o 10 20 30 

TOTAL ERASING-PULSE DURATION AFTER CESSATION 
OF WRITING-MILLISECONDS 

-. 

'--
40 

TUBE DIVISION 92CM-9045 
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CURRENT CHARACTERISTIC 
FOR WRITING GUN 

WRITING SECTION 

Ef:6.3 VOLTS 
GRID-N2 4 VOLTS*:GRID-NO.2 VOLTS 
GRID-N!! 3 VOLTS*:ADJUSTED FOR FOCUS 
GRID-N2 I VOLTS*:O 

*REFERRED TO CATHODE OF WRITING GUN 

!J) 

'" 0:: 

'" "-
:0 « 
...J 
...J 

:0 
N 
01 
Z 
1 

0 
0:: 
t!) 

0:: 
0 

'" 0 
0 
:0: 

~ 
(J 

'" « 
'" "-
:0 
=> 
:0 
x 
« 
:0 

5 

4 

3 

2 

o 
500 

VIEWING SECTION 

NORMAL OPERATION 

1000 1500 2000 
GRID-N22 VOLTS 

TUBE DIVISION 
.ADIO CORI'ORATION Of AMERICA. HAUISON. NEW JERSEY 

2500 

92CM -904b 
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DRIVE CHARACTERISTIC 
FOR WRITING GUN 

WRITING SECTION 

E, - 6.3 VOLTS 
GRID-N!! 4 VOLTS* - 2500 
GRID-N!! 3 VOLTS* -ADJUSTED FOR FOCUS 
GRIO-N!! 2 VOLTS* -2500 
GRID-N!! I * BIASED TO SPOT CUTOFF 

*REFERRED TO CATHODE OF WRITING GUN 

z 
(f)~ 
WI-
O:U 
WW 
a.(f) 

::;;", 
"2 0-
0:3: uw 
is 
::;;"-
.. 0 
Wv 
III , 01 

"'z 
~O 
f--
-0: 
0:", 
3:1-.. 

100 

80 

60 

40 

20 

o 

VIEWING SECTION 

NORMAL OPERATION 

o w W W 00 
PEAK GRID-N!! I DRIVE FROM SPOT CUTOFF-VOLTS 

TUBE DIVISION 92CM-9048 
_MIO COIU'ORATION OF .... MERICA.. HARRISON, New JERSey 
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OPERATION CHARACTERISTICS 

E.=6.3 VOLTS-EACH GUN 
BACKING -ELECTRODE-TO-GRID-N24 VOLTS = -10 
SHADING -ELECTRODE- TO-GRID-N24 VOLTS = "20 

Writing Gun ReDding Gun 
GRID-N24 VOLTS TO GROUND. • 0 0 
GRID-N03 VOLTS. • • • • • •• ADJUSTED ADJUSTED 

rOR rocus rOR rocus 
GRID-N02 VOLTS TO GROUND.· - 87:>0 0 
GRID-NO I VOLTS. • • • •••• ADJUSTED VARIED TO GIVE TARGET 

To_~g68rr JlA ~~~~OWN CATHODE VOLTS TO GROUND. • 
GRID - NOI PEAK PULSE VOL"TS 

FROM BEAM-CURRENT CUTOFF 
SCANNING: 

~~Up(~~Vft~J): : : : : : : 
12.5 
PPI 
o 

1000 
100 SWEEP TIME ~EC/RADIUS) 

INPDUUTR~~~L,tsfZ~G~L.AR PULSE: I 
REPETITION RATECPPS) • 1000 
NUMBER OF PULSES. • AS SHOWN 

0.35 

0.30 

4J 

;::I 

0.25 
OJ 
w 
<r w a. :a « li 0.20 
u 
:a 
<i 
2 
Cl 
iii 0.15 
I 
I-
:> 
II. 
I-
:> 
0 

0.10 

0.05 

:r 
~ 

o OJ 0.2 0.3 0.4 
TARGET READING MICROAMPERES 

ELECTRON TUBE DIVISION 
.APIO CORPORATION OF AMERICA, HARIISON, NEW JERSEY 

TV 

92CL-941:> 
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OPERATION CHARACTERISTICS 

E .. -6:3 VOLTS-EACH GUN· 
BACKING -ELECTROOE-TO-GRID-N24 VOLTS = -10 
SHADING -ELECTRODE-TO-GRID-N24 VOLTS = ~20 

Writing Gun Reading Gun 
GRID-N04 VOLTS TO GROUND. • 0 0 
GRID-N23 VOLTS. • • • • • •• ADJUSTED ADJUSTED 

FOR FOCUS fOR fOCUS 
GRID-N02 VOLTS TO GROUND.. - 8750 0 
GRID-NO I VOLTS. • • • • • ADJUSTED ADJUSTED TO GIVE 

TO CUTOff TARGET fJ-A=0.5 
CATHODE VOLTS TO GROUND 
TARGET MICROAMPERES. • 
SCANNING: 

-9000 -1000 

RATE (REV/SEC). • • • • 
SWEEP PRf (PPS). • • • • 
SWEEP TIME (IJ.SEC/RADIUS). • • 

PPI 
o 

1000 
100 

INPUT SIGNAL, RECTANGULAR PULSE: 
DURATION (j.lSEC). • • I 
REPETITION RATE (PPS). • ., 1000 
NUMBER Of PULSES. • • • •• AS SHOWN 

3.5 

3.0 

2.5 

l!l z 
0 
:;l 
'f 2.0 
z 
Q 
!;( 
a: 
:::l 
0 

" 
1.5 

z 
0 
« 
t.J a: 

1.0 

0.5 

o 

0.5 
TV 

o 5 10 ~ ~ ~ 
WRITING-GUN GRID-N21 PEAK PULSE VOLTS fROM BEAM-CURRENT CUTOff 

ELECTRON TUBE DIVISION 92CL-9411 
RADIO COR'ORATJON OF AMliRICA. HARRI$ON, NEW JERSEY 
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OPERATION CHARACTERISTICS 

[.=0.3 VOLTS-EACH GUN 
BACKING -ELECTRODE-TO-GRID-N94 VOLTS = -10 
SHADING -ELECTRODE- TO-GRID-N94 VOLTS = +20 

Writing Gun Reading Gun 
GRID-N24 VOLTS TO GROUND. • 0 0 
GRID-N93 VOLTS. • • ADJUSTED ADJUSTED 

fOR fOCUS fOR fOCUS 
GRID-N22 VOLTS TO GROUND • - 8750 0 
GRID-NO I VOLTS. • • ADJUSTED VARIED TO GIVE TAR-

CATHODE VOLTS TO GROUND • 
GRID-N21 PEAK PULSE VOLTS 

FROM BEAM-CURRENT CUTOfF. 

TO _ ~~6gff GET JL~,~gOSHOWN 

SCANNING: 

~~l~~R~~(fpE~~): : : : : : : 

12.5 
PPI 
o 

1000 
100 SWEEP TIME< ..... SEC/RADIUS). • • 

INPUT SIGNAL,RECTANGULAR PULSE: 

~~~NI~~r!f~;ihp'ps) : : :: 1000 
NUMBER Of PULSES. • • • • • AS SHOWN 

14 

12 

III 
a 10 Z 
0 
U w 

i z 
Q 

~ 8 
a: 
:J 
a 

" z 
a 
« b w 
a: 

4 

2 

o 0.1 0.2 0.3 0.4 
TARGET READING MICROAMPERES 

ELECTRON TUBE DIVISION 
IADIO COll'OlATIOH OF AMERICA. HAnISCH, NEW JERSEY 

TV 
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DISPLAY 

~ ,/0' 
STORAGE TUBE 

WRITING GUN: 
MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS 

~eneral : 

Heater, for Unipotential 
Cathode: 
Voltage lAC or DCI •. 
Current ....... . 

Minimll1l Cathode Heating 
Tirre before other 
elect rode vo I tages 
are appl ied .••. 

Dl rect Interelectrode 
Capac ~ tances 
I Approx. 1: 0 

Grid No. I to all other 
tube electrodes •• 

Cathode to all other 
tube electrodes .. 

Backplate to all other 
tube electrodes. 

Focus i ng Method. • 
Deflect ion ~thod. 
Deflection Angle 
Phosphor ••..• 

Fluorescence .. 
Phospho rescence. 

DIRECT-VIEW TYPE 
4"-01 AMETER 01 SPLAY 

DATA 

Writing Section 

6.3 ± 10% 
0.6 

7 

5 

EI ect rostat i c 
Magnet ie • 

VIEWING GUN: 
NO DEFLECTION 
NO FOCUS 

Viewing· Section 

6.3 ± 10% 
0.6 

30 

7.5 

5 

300 
None 
None 

P20, Aluminized 
Yellow-Green 
Yellow-Green 

volts 
amp 

sec 

""f 

Minimt.m Useful Screen Diameter. 
Maximll1l Overall Length 

• • • 411 
11.6211 

11.16" t O.~O" Seated Length. • • • • 
~imum Tube Radius .. . .. . 3.00" 
t-oAaximllTl Tube Diameter. · ... . 5.19" 
Greatest Bulb Diameter. 
Ambient-T"""erature Range. 
Operating Position. 

· 5.00" t 0.06" 
..fj5° to +1000 C 
• ••••. Any 

Weight I Approx.I .• 
Termi naf Connectors. 
Bulb Terminals: 

Caps ITh ree I • 
Flexible leads IT.., I 

Base: 
Writ i n9 gun. 
Viewing gun. 

o. t: See next page. 

9-58 

· , • 1-3/4 Ibs 
.See operatinl! Considerations 

.Recessed Snail Cavity IJETEC No.J 1-211 
See Di""msionaL Outline 

Snail-Button Neoditetrar 8-Pin IJETEC No.E8-491 
• .Snall-Button Miniature 7-Pin IJETEC No.E7-11 

ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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DISPLAY STORAGE TUBE 

Pin I -Grid No. I 
Pin 2- Heater 
Pi n 3 - Heater 
Pin 4- Internal 

BOTIOA VIEW 

SOLID-LINE CIRCLES DEPICT 
MINIATURE 7-PIN BASE 

BROKEN-LINE CIRCLES DEPICT 
NEODITETRAR 8-PIN BASE 

IIRITING SECTION" 
Sma II-Button Neod itet rar 8--Pi n Base 

Connect ion -
00 Not Use 

Pin 6- Internal 
Connect i on -
00 Not Use 

Pin 7 - No Connec
tion 

Pin 8-Grid No.3 
Pi n 5 - Cathode 

VIEWING SECTION 
Small-Button Miniature 7-Pin Base 

Pin I-Grid No.2 
Pin 2-Grid No. I 
Pin 3- Heater 
Pin 4-Heater 
Pin 5- Internal 

Connect ion -
00 Not Use 

Pi n 6 - No Connec-
ticn 

Pi n 7 - Cathode 

Flexible Lead (Largel-Screen 
Flexible Lead (Smal (1- Backplate 

Recessed Cav i ty Cap: 
Located 1_1/411 from Tube Face-Grid No.5 

Located 311 from Tube Face-Grid No.4 
Located Near Viewing Gun-Grid No.3, 

Grids No.4 
& No.2 of 
Writing Gun 

Maximum Ratings, Absolute Values: 

SCREEN VOLT AGE • 
PEAK BACKPLATE 

VOLTAGE. ••• 

Writing Section 

0,.,.,**: See next page. 

9-58 ELECTRON TUBE DIVISION 

Viewing Section 

Icxxx) max. ** 

30 max. ** 

volts 

volts 

TENTATIVE DATA 1 
RADIO CORI'O~ATJON OF AMERICA, HARRISON, NEW JERSEY 
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DISPLAY 

~ ,/6' 
7183 \3 

STORAGE TUBE 

Writing Section Viewing Section 

Equivalent Values Equivalent Values 

GRID-No.5 
VOLTAGE. 300 max. ** volts 

GRID-No.4 
VOLTAGE. 2900 max. *10. 150 max. ** 150 max. ** volts 

GRI D-No. 3 
VOLTAGE. 1200 max. * 2900 max. *.A. 150 rmx. ** vo Its 

GRID-No.2 

VOLTAGE. 2900 max. *A 150 max. ** 150 max. ** volts 
CATf{)DE VOLTAGE. -2750 max. ** volts 
GRI D-No. I 

VOLTAGE: 
Negat i ve-b i as 

value. 200 max. * 100 max. ** volts 
Positive-bias 

value. D max. * o max. ** volts 
Pas i t i ve-peak 

value. 2 max. * o max. ** volts 
PEAK HEATER-

CATHODE VOL T-
AGE: 
Heater nega-

tive with 
respect to 
cathode. 125 max. * 125 max. ** volts 

Heater PQs i-
tive with 
respect to 
cathode. 125 max.* 125 max. ** volts 

VIEWING SECTION" 

Operating Values and Typical Performance Characteristics: 
To prevent Possible damage to the tube, allow the viewing
gun beam current to reach normal operating value before 
turning on the writing-gun beam current, and keep the 

viewin~ beam on till the writing beam is turned off 

Screen" Voltage. 8500 volts 
DC Backplate Voltage 0 volts 
Grid-No.5 Voltagefl • 220 to 2.')0 volts 
Grid-No.4 Voltagefl . 40 to 100 volts 

Grid-No.3 Vo ItageflA . { 10 to 40** volts 
25 10 to 2540* volts 

Grid-No.2 Voltagefl . 100 volts 
Grid-No. I Voltagefl . o to -75 volts 
f.Aaximum Screen Current 0.6 ma 
tv'aximum Peak Backplate Cu~rent 2 rna 
Weximum Grid-No.5 Current .• 2.4 rna 

0,+,.,**.*,#.': See next page. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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7 DISPLAY STORAGE TUBE 

fv'aXimum Grid-No.4 Current-, 0.3 
Maximum Grid-No.3 current!. 0.5 
Weximum Grid-No.2 Current. 0.08 

ma 
ma 
rna 

wax i mum Cathode Cu rrent.. . 4 rna 
Nwnber of Half-Tone Stepso. 5 
Viewing Duration". . . . . . . . . 20 
Mix;mum Erasing-Uniformity Factor:m 

sec 

For 4"-diameter area (A4) • • 0.65 
For the 3.5''-diameter portion IA3.5 1 

centered on A4 , 0.50 
ReSOlutionU. . . . . . . 50 I i nesli n. 
Brightness . . • • • • . 1500 

WRITING SECTION-

Operating Values: 

Grid-No.4 voltageilA • 
Grid-No.3 Voltage for focus 
Grid-No.2 VoltageilA .••. 
tJaximum Grid-No. I Voltage forcutoff 

Equivalent 

25 I 0 to 2540' 
425 to 925' 

2510 to 2540' 

-130' 

Values 

!O to 40** 

10 to 40** 

-2630** 
-25CXl** 

of undef I ected focused spot 
Cathode Vo I tage . • . • . . . 
Maximum Grid-No.3 Current .. 
tJaximum Peak Cathode Current. 

-15 to +10 
4.5 

VIEWING SECTION AND WRITING SECTION 

~aximum and Minimum Circuit Values: 
Grid-No. I-Ci rcuit Res i stance (Ei ther gun) 
Series Current-Limiting Resistor (Unbypassed) 

in Grid-No.5 (Viewing-Sectionl Circuit. 
Backpl ate-Ci rcult Res istance. . . . . 
Series Current-Limiting Resistance in 

Screen Ci rcuit .. 

I max. 

0.005 min. 
0.005 max. 

I min. 

o Without external shield . 
• See accompanying drawing CE-9578 showing angtes Of defZection • 

fl 

volts 
volts 
volts 

volts 
volts 

!1a 
rna 

megohm 

rregohm 
megohm 

rregohm 

.. Grids No.ij. 4: NO.2 of Writing Gun are connected together and to 
NO.3 of Viewing Gun within the tube. 

gri d 

** voltages are shown with respect to cathode of Viewing Gun. 

; :~~~:~:: ~:; ~~~:~t:~~~ :::~e~~i~~r~a;:~~:r~~ Writing Gun. 
~ For conditions with combined adjustmentofgrid-No.lvoltage. grid-No.2 

~g!~a2~i f~~~dp:ft~r~.Ol t:rteer aFidni{ iadd-tuOs·t~evnOtl.t1gh~ ~or pJ':::o.b r i3~ii:~~ 
should notbemore positivethan-20 voltstomaintain electrode current 
within the maximum value indicated. 

o Observp.d with an RCA-2F21 Monoscope display . 
.... Expressed in terms of the time required for the brightness of the 

unwritten background to rise from just zero brightness (viewing-beam 
cutoff) to 10' of saturated brightness. 

m,., ". -: See next page. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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7183 

DISPLAY STORAGE TUBE 

CD Determined as follows: With no erasing pulse, overscan the storage 
surface with writing beam to obtain maximum pattern brightness. Then 
cut off writin~ beam and adjust erasing pulseto obtain complete erasure 

~ ~ ~R~r?~~~:~t ~ t l~h T~~O~~~' ar::a!l~~ i ~ i ~~e (~t) d r~~~t~~ar~r 0: h:r;~ ~ ~~ 
diameter portion) is reduced to background-brightness level, and time 

!rt~i :rtO~e s~t"a~tia~~t~~a!~~i tgr tthee ~n.~t":d~a~~t:~i~~rttCoen)eitsi ~~d~~~~ 
to background-bri1htness level. The erasing-uniformity factor is 

+ defined as (t 2-t 1 J t 2 , 

Mea::.ured by shrinkin9-raster method at a display brightness of 50 per 
ceMt of saturated brightness and .... ith grids No.2 & No.1J.ofWriting Gun 
at about +2500 volts with respect to cathode of Writing Gun. 

U Measured with entire storage grid writtento produce saturated bright
ness and with screen at indicated voltage. 

• The cathode of the Writing Gun is operated at about -2500 volts with 
respect to the cathode of the Viewing Gun which is usually operated at 
ground potential. 

OPERATING CONSIDERATIONS 

Support and shieldinr for the 7183 may be provided by a 
~hield made of properly annealed high-per-meabi I ity material. 

he scr-een lead and the backplate lead should be placed out
side the shield. 

Terminal Connectors. The base pins of the Neoditetr-ar-
8-pin base on the Wr-iting-Gun neck fit the Ditetrar 8-contact 
connector-, such as Cinch No.54A18088, or equivalent. The base 
!Pins of the Small-Button Miniatur-e 7-pin base on the Viewing
Gun neck fit the Miniature 7-contact socket. The re~essed 
avity caps r-equi re standar-d flexible-lead connectors as used 

for- television picture tubes. 

To prevent possible damage to the tube, allowthe viewing
gun beam curr-ent to reach normal oper-ating value before tur-ning 
on the wr-iting-gun beam cur-r-ent, and keep the viewing beam or 
ti II the writing be"am is turned off. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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7 DISPLAY STORAGE TUBE 

ANGLES OF DEFLECTION AND CENTERS OF DEFLECTION 
FOR WRITING GUN WHEN USED WITH ROTATING 
2-COIL YOKE AND STATIONARY q-COIL YOKE 

STATiONARY 
CENTERING 

~~'i'i'~" MAGNET 

92CM-9578 

NOTE A: CENTER I NG OF THE WR I T I NG BEAM ON THE STORAGE SUR
FACE IS NECESSARY FOR A CENTERED PPI DISPLAY. THE BEAM 
IS CENTERED BY SHIFTING IT FROM THE WRITING-GUN AXIS 
THROUGH AN ANGLE OF 11° WITH A CENTERING MAGNET WHOSE 
EFFECTIVE CENTER IAI IS LOCATED 1.3" FROM REFERENCE LINE. 

NOTE B: WITH ROTATING YOKE WHOSE EFFECTIVE CENTER OF 
DEFLECTION 181 IS LOCATED 0.5" FROM REFERENCE LINE, THE 
CENTERED WRITING BEAM INOTE AI MUST BE DEFLECTED THROUGH 
AN ANGLE OF 32° TO SWEEP FULLY THE STORAGE SURFACE. 
NOTE C: WITH STATIONARY TV-TYPE YOKE WHOSE EFFECTIVE 
CENTER OF DEFLECTION ICI IS LOCATED O.S" FROM REFERENCE 
LINE, THE CENTERED WRITING SEAM MUST BE DEFLECTED THROUGH 
AN ANGLE OF 32° TO SWEEP FULLY THE STORAGE SURFACE. 
NOTE 0: WHEN ROTATING YOKE IS USED WITH UNCENTERED DIS
PLAY, i.e., THE WRITING BEAM IS NOT CENTERED INOTE AI BUT 
STRIKES THE STORAGE SURFACE ON THE WRITING-GUN AXIS, AND 
WITH THE EFFECTIVE CENTER OF DEFLECTION OF THE ROTATING 
YOKE LOCATED 0.5" FROM THE REFERENCE LINE, THE UNCENTERED 
WRITING BEAM MUST BE DEFLECTED THROUGH AN ANGLE OF 56° 
TO SWEEP FULLY THE STORAGE SURFACE. 

9-58 ELECTRON TUBE DIVISION CE-9578 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 
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DISPLAY STORAGE 

INSULATING 
TAPE 

fr5.,9'MAX. DIA'~ rr 5.00' ±'Ob"DIA'~ 
4.00" MIN. 

rSCRE~N DIA. 

I 

~/., 
ct~ 

TUBE 

7.25' 
MAX. 

BACKPLATE 
SMALL-DIAMETER 

INSULATED 
FLEXIBLE LEAD 

SMALL-BUTTON 
MINIATURE 

7-PIN BASE 
JETEe N!! E7-1 

IS' 
MIN. 

* ~6T~E!:e:I~~~~ !r~~i DISTANCE, NECK DIAMETER IS .920" MAX. 
NOTE 2: WITHIN' THIS DISTANCE, NECK OIAMETER IS .95011 MAX. 

~ . • ' 7 - -+--
3' I 

ENLARGED ,2 
BOTTOM VIEWS 

OF BASES 92CM-95S0 

9-58 ELECTRON TUBE DIVISION CE-9580 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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TYPICAL CHARACTERISTIC 

VIEWING SECTION 
E-F= 6.3 VOLTS 
BACKPLATE VOLTS"=O GRID-N24 VOLTS"} ADJUSTED FOR 
GRID-N!!5 VOLTS" = 250 GRID-N!!3 VOLTS" BRIGHTEST,MOST 
GRID-N!! 2 VOLTS" = 100 GRID-N!! I VOLTS" UNIFORM DISPLAY. 

"REFERRED TO CATHODE OF VIEWING GUN. 

2000 

1500 

1000 

500 

o 
4 

WRITING SECTION 
NORMAL OPERATION 

6 8 
SCREEN KILOVOLTS 

10 12 

92CS-9553 

TYPICAL STORAGE-GRID CHARACTERISTIC 

VIEWING SECTION 

SCREEN VOLTSIt=8500 GRID-N23 VOLTS FOR BEST 
E-F= 6.3 VOLTS GRID-N!!4 VOLTS} ADJUSTED 

BACKPLATE VOLTSIt = 0 GRID-N!! I VOLTS COLLIMATION. 
GRID-N!!5 VOLTSIt = 250 GRID-N!!2 VOLTS = 100 
ItREFERRED TO CATHODE OF VIEWING GUN. 

-10 -8 

WRITING SECTION 
NORMAL OPERATION 

-6 -4 -2 
STORAGE-GRID VOLTS" 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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TYPICAL ERASURE CHARACTERISTICS 

VIEWING SECTION 

E.f=6.3 VOLTS GRID-N"4 VOLTS} ADJUSTED 
SCREEN VOLTS*=8500 
BACKPLATE: VOLTS*=O 
GRID- N" 5 VOLTS" = 250 

GRID-N"3 VOLTS FOR BEST 
GRID-N21 VOLTS COLLIMATIO 
GRID-N"2 VOLTS"= 100 

I-
Z 
wII) 
UII) 
o::W 
w Z 
ILl-

1i3 
:ll~ 
wID 
Zo 
I-w 
:1:1-
Q« 
0::0:: 
ID::> 

IW« >11) 
i= ... 
:5 0 
w 
0:: 

.. REFERRED TO CATHODE OF VIEWING GUN. 

100 

80 

60 

40 

20 

ERASING CONDITIONS 

PULSE SHAPE: RECTANGULAR 
PULSE DURATION: 10,.SEC. APPROX. 
PULSE REPETITION FREQUENCY: 
--- CURVES: 2000 PPS 
---- CURVE : 500 PPS 

o 10 20 30 40 
TIME AFTER WRITING TO SATURATED BRIGHTNESS - SECONDS 

ELECTRON TUBE DIVISION 92CM-9555 
RADIO CORPORATION Of AMERICA. HARRISON, New JERSEY 
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DISPLAY STORAGE TUBE 
DIRECT-VIEW TYPE 

3.8"-DIAMETER DISPLAY 

WRITING GUN: 
ELECTROSTATIC DEFLECTION 
ELECTROSTATIC FOCUS 

DATA 

VIEWING GUN: 
NO DEFLECTION 
NO FOCUS 

If General: 

I~~ '( 

( 

Heater, for Unipotential Cathode: 
Voltage lAC or OCI. 
Current. 

Minimum Cathode Heating Time 
before other electrode volt-
ages are appl ied. 

01 rect Interelectrode Capaci-
tances (Approx. ):0 

Grid No. I to all other 
tube e I ect-rodes • 

Cathode to all other 
tube elect rodes • 

Backplate to all other 
tube electrodes. 

Deflecting electrode DJ 1 to 
deflect ing electrode DJ2. 

Deflecting electrode DJ, to 
deflecting electrode DJ •• 

OJ! tOal I othertubeelectrodes. 
DJ2 toall other tube electrodes. 
DJ, to all other tube electrodes. 
DJ. toall other tube electrodes. 

Focusing Method . 
Def I ect i on Met hod • 
Def1ect i ng-1':1 ectrode Arrangement. 

Phospho r (Fa r Cu rYes I see front 
of this Sectionl. 
F I UQ rescence. 
Phosphorescence . . . . . . • • 

Minimum Useful Viewing Diameter'l. 
Max imlJTl Overall Length. 
Seated Length • 
Greatest 8ulb Diameter. 
Max i mum Tube Rad i us 
Bulb Terminals: 

Caps !Th ree I. . . 
Cap .••.•.• 

Temperature Range: 

Writing Section Viewing Section 

6.3 6.3 volts 
0.6 0.6 amp 

30 sec 

6.5 II I'/J-f 

5.5 8 I'/J-f 

116 I'/J-f 

1.9 I'/J-f 

2 I'/J-f 
6 I'/J-f 
7 I'/J-f 

5.5 I'/J-f 
4.8 I'/J-f 

Elect rostat i c None 
Elect rostat i c None 

See Dimen-
sional Outline 

P20, Aluminized 
Ye I Iow-e;reen 
Yellow-Green 

. 3.811 

13.64" 
12.50" ± 0.39" 
5.25" ± 0.06" 

2.6911 

Recessed Small Ball IJEDEC No.J 1-22) 
Recessed Small Cavit.Y IJEDEC No.JI-21) 

Ope rat ing •.•• 
Storage ••••• 

Ope rat ing Posit ion. 
We i ght I Approx. I. . 
8ase. • Mad i um-She I I 

.-650 to +1000 C 
-550 to -1850 C 

• ••. Any 
• • • 2-3/4 I bs 

Diheptal l4-Pin IJEDEC Group 5, No.BI4-381 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
IIADIO CORPORATION Of AMEIIICA, HARRISON, NEW JERSEY 
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DISPLAY STORAGE TUBE 

Pin I.-Heater of 
Writ ing Gun 

Pin 2-Grid No.1 of 
Writ lng Gun 

Pin 3-Grid No.3 of 
Writ ing Gun 

Pin 4-Deflecting 
Electrode DJ~ 
of Writ ing Gun 

Pin 5-Deflecting 
Electrode OJ. 
of Writ ing Gun 

Pin 6-Grid No.2 of 
Viewing Gun, 
Grid No.2 and 
Grid No.4 of 
Writ lng Gun 

Pin 7 -Grid No. I of 
Viewing Gun 

Pin 8-Grid No.3 of 
Viewing Gun 

Pin 9-Heater of 
Viewing Gun 

Pin 10-Heater and 
Cathode of 
Viewing Gun 

Pin II-Deflecting 
Electrode DJ1 
of Writ ing Gun 

Pin 12-Deflecting 
Electrode DJ2 
of Writing Gun 

BOTI<lA VIf'Y/ 

BACKPLATE 

SCREEN 

Pin 13 -Cathode of 
Writing Gun 

Pin 14-Heater of 
Writing Gun 

Recessed Sa I I Cap: 
Oller Pin 
3 -Grid No.5 of 

Viewing Gun 
Oller Pin 

12 -Grid No.4 of 
Viewing Gun 

On Side of Tube 
OPposi te Base 
Key - Backplate 

Recessed Cav i ty Cap: 
Over Base 
Key -Screen 

[ 

Max imum and Minimum Ratings, Absolute-Maximum Values: 

SCREEN VOLTAGE. 
BACKPLATE VOLT

AGE (Peakl •• 

GRID-No.5 VOLT
AGE ..... 

GRID-No.4 VOLT-

For aLtitudes up to 10,000 feet 

Writing Section 

EquivaLent VaLues 

Viewing Section 

~ 1000 max." 

20 max. ** 
EquivaLent VaLues 

volts 

volts 

300 max.** volts 

AGE . • • • . 2950 max. *.. 200 max. ** 300 max. ** volts 
GRID-No.3 VOLT

AGE ..... 
PEAK VOLTAGE 

BETWEEN GRID 
No.3 AND 
GRI DS No.2 & 
No.4. 

6-59 

1200 max.' -1550 max." { 2oo max.'''\. 
[0 min. **f volts 

2950 max. volts 

ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RA.DIO CORPORA.TlON OF AMEIICA, HARRISON, NEW JERSEY 
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DISPLAY 

~ , 7315 ~{f 
STORAGE TUBE 

Writing Sect i on Viewing Section 

GRID-No.2 VOLT-
PGE •• 2950 max. *A 200 max. ** 2950 max. *£ 200 max. ** 

CATHODE VOLT-
PGE. -2750 max. ** 

GRID-No.1 VOLT-
PGE: 
Negat i ve-b i as 

value . 200 rrax.* 200 max. ** 
Positive-bias 

value. o max. * o max. ** 
Posit ive-peak 

value. 2 max. * o max. ** 
PEAK VOLTPGE 

BET'MOEN GR I DS 
No.2 & No.4 
AND Atff D&-
FLECTItf3 
ELECTRODE. 500 max. 

PEAK HEATER-
CATHODE 
VOLTPGE: 
Heater nega-

t ive with 
respect to 
cathode. 125 max.' 

Heater posi-
t ive with 
respect to 
cathode. 125 max. * 

VIEWING SECTION** 
Operating Values and Typical Performance Characteristics: 

To prevent possible damage to the tube, allow the 
viewing-gun beam current to reach normal operating 
value be/ore tuminr DR. the writing-run beam current. 
and keep the viewing-gun beam on till the writing 

beam is turned off 

Sc reen Vo Itage. 10000 10000 
Backplate Voltage (OC). 2 2 
Grid-No.5 Voltage. 210 150 
Grid-No.4 Voltage". 50 to 150 30 to 90 
Grid-No.3 Voltage". 10 to 50 10 to 40 
Grid-No.2 VoltageA • 150 125 
Grid-No.1 Voltage". Oto-8Q o to -60 
Maximum Screen Current. 0.75 0.5 
Maximum Backplate Current (Peak). 2 1.5 
Maximum Grid-No.5- Current 3 2.5 

ximum Grid-No.4 Current 3 2.5 
Maximum Grid-No.3 Current 5 4 

volts 

volts 

volts 

volts 

volts 

volts 

volts 

volts 

volts 
volts 
volts 
volts 
volts 
volts 
volts 

rna 
rna 
rna 
rna 
rna 

6-59 ELECTRON TUBE DIVISION TE~TATIVE DATA 2 
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7 DISPLAY STORAGE TUBE 

Maximum Grid-No.2 Current. 3 2.5 
Maximum Cathode Current. 8 6.5 
Nurmer of Half-Tone Steps" 5 5 
Viewing Duration" • 

Fa~t~fo: 
2JJ 40 

Maximum Erasing-Uniformity 0.45 0.4 
Resolut lon~ • 50 50 
Brightness ••.••• Z/50 1500 

WRITING SECTION-

Range Values for Equipment Design:· 

For any ends-No." €I NO.4 voLtage (EC2.~) between 
'500 and 2750 voLts· 

Grid-No.3 Voltage for 
focus ...... . 

Moximum Grld-No. I 
Vo Itage for cutoff 
of undef I ected 
focused spot • • 

Moximum Grid-No.3 
Current ..... 

Mox i mum Cathode Cu rrent. 
Def I ect i on Facto rs: 

17 .5%to 37 .5% of EeH • 

-4.6% of Ee 2 •• 

-15 to +10 
See Curve 

rna 

"'" 
sec 

lines/in. 
fl 

volts 

volts 

DJ 1 & DJ2· ••••• 
DJ, & DJ •••.••• 

Focused Beam Posit ion. 
Writ i ng Speedtt. • •• 

36 to 48 
35 to 47 

1HI 
3000 

v dclin.lkv of Ee z+. 
v dc lin./kv of Ee z+< 

Exallples of Use of Des i9n Ranges: * 

For erids-No.a €I NO.4 voLtage (EC2+~)· 
Grid-No.3 Voltage for focus ..... 
Moximum Grid-No.1 Voltage for cutoff 

of undeflected focused spot. 
Def I ect i on Facto'rs: 

DJ1 & DJ2· ••...•••• 
DJ, & DJ ••••.•••••• 

2000 

350 to 750 

--92 

72to96 
70to94 

1 n. /sec 

voLts 

volts 

volts 

volts 
volts 

Equivalent Values of Writing-Gun Voltages Referl"'ed 
to Cathode of V iewing Gun: 

Cathode Voltage ..••••• 
Grid-No.3 Voltage for focus. 
Grids-No.2 & No.4 Voltage· • 

-1875 
-1125 to -1525 

+125 

-1850 
-1100 to -1500 

+150 

volts 
volts 
volts 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 

Grid4-lo.l-Circuit Resistance (Either gun) .... 
Resistance in Any Deflecting-Electrode Circuit
Series Current-Limit i ng Res istor IUnbypassed) 

in Grid-No.5 IViewing-Section) Circuit ... 

6-59 ELECTRON TUBE DIVISION 

I max. megohm 
O. I max. megohm 

0.01 min. megohm 
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( 
DISPLAY 

~ , 7315 ~<t 
STORAGE TUBE 

Backplate--Ci rcu it. Res i stance. 
Series Current-Limiting Resistance in 

Screen Ci rcuit .. 

o Without external shield. 

0.005 max. rregohm 

I min. rregohm 

• Minimum useful viewing area may be eccentric with respect to the 
tube face. 

** Vo 1 tages are shown wi t h res pee t to ca thode of V I ew I n9 Gun. 

* Vol lages are shown wi th respect to cathode of Wr it I ng Gun. 

Observed with an RCA-2F21 Manoscope display • 

... Expressed In terms of the time required for the brightness of the 
unwritten background to rise from just zero brightness (viewing-beam 
cutoff) to 10 per cent of saturated brightness. 

OJ Determined as follows: With no erasing pulse, overscan the sto.rage 
surface with wrltinlJ beam to obtain maximum patlern brightness. Then 
cut offwritlng beam. Apply erasing pulses having an amplitude of 

?~t:~~~o~ I~~t!~y v~~ t:e~g~d:?j u=~a~~;~ H~! e (t~l )b~~~~ ;~~~~ e~~ :~::y~~ 
to the Instant at which any area within the minimum useful viewing 

~~~;e;;~rtl ~teedr~;i~g t~o br;~gf~~t"adntbraltg~~i~~S t~:v:~i I ra:dar~iam~i \~ H 
the minimum useful viewing-diameter area is reduced to background
brightness level. The erasing-uniformity factor Is defined as 

4Jo (IZ - 1,)/lz. 
Measured by shrinking-raster method at a display 
per cent of saturated brlghtnessandwlth grids No.2 

.. Gun at abOut +2000 vol ts wi th respect to cathode of 

brightness of 50 
& No.1j. of Writing 
Writing Gun. 

saturated bright-Measured with entire storage grid written to produce 
ness and wi th screen at indicated vol tage . 

.• The cathode of the Wri t ing Gun is operated at about -2000 vol ts wi th 
respec;t to the cathode of the Viewing Gun which is usually operated at 
ground potent I a1. *' The center of the undeflected focused beam will fall within a circle 

~~~!nBi:e'!~i~:a[~~tUZSin~n)d u~~~~n?hei ~~lf~~~~~ g~ndtrteloW;sl:t Ignr~d~U~o~~1 ~ 
~~~ ~ ~~ I ~r ~~ ~;g a~U~ri\ I ~~OOG~nV~\tsvoiltt:g:ets~e~l\iofg~J~~d;r fJ ~6 ~ i I g~ 
~~): II ~PenGtuntaa ~ I ~~'at~~;el\h ~~hrc~~l1 bf:r:~o\ ~~osrc~~~n ~f V i e;r~;gs~cjtl~~ 
operating under normal conditions. and tube shielded against extraneous 
fields. 

tt Measuredundercondltlonsofwrltlng fromjustzero brightness (viewlng
beam cutoff) tomaximum brightness with grid No.taf Writing Gun at -10 

~~1nn~I~~/:~P~~~otg ~~~~~d:I~~ ~~~~!~~ ~~n~a~ggd~rb~sw~Ydn~ ~~n~ of 

• II Is recommended thaI Ihe deflectlng-eleclrode-clrcull reslslances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Shielding. Magnetic shielding must be provided to prevent 
~xternal fields from interfering with the requi red accurate 
Fontrol of the low-velocity viewing beam. A cylindrical shield 
pf properly annealed high-permeabi I tty material about II 16-inch 

hick is usually satisfactory. 

Terminal Connections. The base pins of the 7315 fit the 
piheptal 14-contact socket. The Recessed Small Ball caps and 

he Recessed Small Cavity cap require standard flexible-lead 
ponnectors. 

6-59 ELEaRON TUBE DIVISION TENTAT)VE DATA 3 
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7 DISPLAY STORAGE TUBE 

The hifh voltafes at which the 7315 is operated may be 
very dangerous. Great care should be taken in the design of 
apparatus to prevent the operator from coming in contact with 
the high voltages. Safety precautions include the enclosing 
of high-potential terminals and the use of interlocking 
switches to break the primary ci rcuit of the power supply when 
access to the equipment is desired. 

In the use of high-voltage tubes, it should always be 
remembered that high voltages may appear at normally low
potential points in the circuit as a result of capacitor 
breakdown or incorrect c i rcu it connect ions. Therefore, before 
any part of the ci rcuit is touched, the power-supply switch 
should be turned off, and both terminals of any capacitors 
grounded. 

To prevent possible damage to the tube, allowtheViewing
Gun beam current to reach normal operating value before turn
ing on the Writing-Gun beam current, and keep the viewing beam 
on ti II the writing beam is turned off. 

Failure of scanning whi Ie the writing beam is turned on 
may permanently damage the storage grid. Therefore, provision 
should be made to cutoff automatically thewrlting-beam current 
in case of a scanning failure. The writing-beam current can 
be cut off by an electronic switch which appl ies -200 volts 
bias to grid No. I of the Writing Gun. This switch should be 
actuated by a po rt i on of the scann i ng vo I tages app lied to both 
sets of deflecting electrodes. 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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13.64" 
·MAX. 

6-59 

~ 
7315 

DISPLAY STORAGE 

ELECTRON TUBE DIVISION 

~ ~{s-

TUBE 

MEDIUM-SHELL 
DIHEPTAL 

14-PIN BASE 
JED~;B?:~~P 5, 

92CM-9855RI 

CE-9855R1A 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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/' DISPLAY STORAGE TUBE 

2.1>9H MAX. R.--
4 CAPS 

-RECESSED SMALL 
BALL CAP 

JEDEC NRJI-22 
GRID NlI4 OF 
VIEWING GUN 

TOP VIEW 

RECESSED SMALL 
BALL CAP 

JEDEC N2JI-22 
BACKPLATE 

RECESSED SMALL 
BALL CAP 

• JEDEC NOJI-22 
GRIP N2!) OF 
VIEWING GUN 

~RECESSED SMALL 
CAVITY CAP 

JEDEC N2JI-21 
SCREEN 

MOTE: MINIMUM USEFUL VIEWING AREA MAY BE ECCENTRIC WITH 
RESPECT TO THE TUBE FACE. THE MINIMUM USEFUL VIEWING AREA 
WILL HAVE DIAMETER OF 3.B". 

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

DEFLECTING ELECTRODES DJ, AND DJ2 ARE NEARER THE SCREEN; 
DEFLECTING ELECTRODES OJ) AND OJ. ARE NEARER THE BASE. 
WITH DJ, POSITIVE WITH RESPECT TO DJ2, THE SPOT WILL BE 
DEFLECTED TOWARD PIN B; LIKEWISE, WITH OJ) POSITIVE WITH 
RESPECT TO OJ., THE SPOT WILL BE DEFLECTED TOWARD PIN 4. 

THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY DJ, AND 
DJ 2 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 
BASE KEY BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE 
AXIS) OF ± 10°, ANGLE BETWEEN DJ, - OJ2 DEFLECTION PATH 
AND OJ) - DJ. DEFLECTION PATH IS 90° ± 3°, 
THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY OJ, AND 
DJ2 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 
SCREEN CAP BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 10°, 

6-59 ELECTRON TUBE DIVISION CE-9855R1B 
RADIO CORPOIIATION OF AMERICA, HARRISON, NEW JERSEY 
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7315 

TYPICAL CHARACTERISTICS 

VIEWING SECTION 

Eof= 6.3 VOLTS GRID-N23 VOLTS" BRIGHTEST MOST 
GRID-N24 VOLTS*} ADJUSTED FOR 

BACKPLATE VOLTS"=2 GRID-NS!I VOLTSII UNIFORM DISPLAY. 
--- GRID-N25 VOLTS·= 210; GRID-NS!2 VOLTS"= 150 
----- GRID-NS!5 VOLTS~ ISO; GRID-N22 VOLTSIf=125 

* REFERRED TO CATHODE OF VIEWING GUN. 

Z 
1&1 rn 
li!11x 
Urn'" rnrnlll 
o"'~ ... z< 
...... .J 
«:I:I 
a:Q ... 
;ja:g 
~III ... 
rn 

3500 

300 

2500 

2000 

1500 

1000 

500 

2 

WRITING SECTION 
NORMAL OPERATION 

4 I'> 8 
SCREEN KILOVOLTS 

10 12 

92CS-9858 

TYPICAL STORAGE-GRID CHARACTERISTIC 

VIEWING SECTION 

GRID-N23 VOLTS FOR BEST 

14 

GRID-N24 VOLTS } ADJUSTED 

GRID-NS!I VOLTS COLLIMATION. 
GRID-N25 VOLTs* = 150 GRID- N22 VOLTS"= 125 
"REFERRED TO CATHODE OF VIEWING GUN. 

-7 Ii 

WRITING SECTION 
NORMAL OPERATION 

5 4 3 2 -I 
STORAGE-GRID VOLTS" 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMUICA, HARRISON, NEW JER$EV 

100 I rn rn rn ... rn z ... ... 
75 Z ... :I: ... 0 .., 

:I: ... 0: .., 
Z III 

0: ... 
50 lD U 0 ... 

W 0: ... 
> ... 0( 

~ 
n. 0: 

25 ;j 

.J ~ W 
0: rn 

o 

92CS-981'>1 
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7 TYPICAL 

~ 
7315 

ERASURE CHARACTERISTIC 

VIEWING SECTION 
E-f=6.3 VOLTS GRID-N24 VOLTS } ADJUSTED 
SCREEN VOLTS"= 10000 GRID-N23 VOLTS FOR BEST 
BACKPLATE VOLTS*= 2 GRID-N" I VOLTS COLLIMATION. 
GRID-N25 VOLTS": ISO GRID-N22 VOLTS* = 125 
II REFERRED TO CATHODE OF VIEWING GUN. 

I/) 

I ::l 
I/) Z 
I/) t
w :x: 
Z Cl 
1-1-:x: Z 
Cl w 
a: U 
IDa: 

~~ 
I
< 
...J 
W 
a: 

a: 
ID 

0 
w 

~ a: 
::;) 

~ 
I/) 

u.. 
0 

100 

75 

50 

25 

ERASING CONDITIONS 
PULSE SHAPE: RECTANGULAR 
PULSE DURATION (l'SEC)= 10 APPROX. 
PULSE REPETITION FREQUENCY 

(PPS)- 200 
PULSE AMPLITUDE (VOLTS)- () TO 10 

o 2 4 () 8 10 12 14 
TIME AFTER WRITING TO SATURATED BRIGHTNESS-SECONDS 

92CS-98{)0 

WRITING-GUN-CURRENT CHARACTERISTIC 

E-f=6.3 VOLTS 

"REFERRED 

< o. 
~Z2 
::;0<1 
::;)1\1 
::; o. 
x~ I 
<I/) 
::;0 

50 
5 0 

WRITING SECTION 
GRID-N"3 VOLTS'" = ADJUSTED FOR FOCUS 
GRID-N"I VOLTS": 0 

TO CATHODE OF WRITING GUN. 
VIEWING SECTION 

NORMAL OPERATION 

1000 1500 2000 
GRIDS-N22& N24 VOLTS 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

2500 
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7448 

DISPLAY STORAGE TUBE 
DIRECT-VIEW TYPE 

3.8"-DIAMETER DISPLAY 
WRITING GUN: 

ELECTROSTATIC DEFLECTION 
ELECTROSTATIC FOCUS 

DATA 

VI EWI NG GUN: 
NO DEFLECT I ON 
NO FOCUS 

Ii" Beneral: 

( 

Heater, for Unipotential Cathode: 
Voltage lAC or DCI .••. 
Current ••.••••.... 

MinimLm Cathode Heating Time 
before other electrode volt
ages are app lied. • . . . . . 

Di rect Interelectrode Capaci
tances I Approx. 1:0 

Grid No. I to all other 
tube electrodes •• 

Cathode to all other 
tube electrodes •. 

Backplate to all other 
tube electrodes ... 

Deflecting electrode OJ 1 to 
deflect ing electrode Dh. 

Deflecting electrode OJ~ to 
deflecting electrode OJ •• 

DJ 1 toall other tube electrodes. 
OJ2 toall other tube electrodes. 
OJ~ toall other tube electrodes. 
OJ. to all other-tube el ectrodes. 

Focus ing Method • . • . . . . •. 
Deflection Method ...•.•.. 
Defl ect ing-Electrode Arrangement. 

Phospho r (Fa r Cu rves, see front 
of this Section). 
FI uorescence. . .. 
Phospho rescence . . 

Minimum Useful Viewing Diameter9. 
Maximum Overall Length. 
Seated Length . . • . • 
Greatest Bu I b 0 i amate r. 
Maximum Tube Radius 
Bulb Terminals: 

Caps IThreel •.• 
Cap .•...•• 

Temperature Range: 
Operati ng .•.. 
Storage ...•• 

Operating Position. 
Weight IApprox. I •• 

Writing Section Viewing Section 

6.3 6.3 volts 
0.6 0.6 amp 

30 sec 

6.5 II !lILf 

5.5 8 !lILf 

116 !lILf 

1.9 !lILf 

2 !lILf 
6 !lILf 
7 !lILf 

5.5 !lILf 
4.8 !lILf 

Electrostat ic None 
Electrostatic None 

See Dimen-
sional Outline 

P20~ Aluminized 
Yellow-Green 
Yellow-Green 

. 3.811 

13.64" 
12.50" ± 0.39" 
5.25" ± 0.06" 

2.6911 

Recessed Small Ball IJEDEC No.J 1-221 
Recessed Small Cavity IJEDEC No.J 1-211 

. _550 to +85" C 
-6fP to +1000 C 

• ••• Any 
2-3/4 Ibs 

Base. .Medium-Shell Diheptal I4-Pin IJEDEC Group 5, No.BI4-381 

8-59 ELECTRON TUBE DIVISION DATA 1 
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7448 

DISPLAY STORAGE TUBE 

Pin I -Heater of 
Writing Gun 

Pin 2-Grid No.1 of 
Writing Gun 

Pin 3-Grid No.3 of 
Writing Gun 

Pin 4-Deflecting 
EI ect rode OJ 3 
of Writing Gun 

Pin 5-Deflectlng 
Electrode OJ, 
of Writing Gun 

Pin 6-Grid No.2 of 
Viewing Gun, 
Grid No.2 and 
Grid No.4 of 
Writing Gun 

Pin 7 -Grid No.1 of 
Viewing Gun 

Pin S-Grid No.3 of 
Viewing Gun 

Pin 9-Heater of 
Viewing Gun 

Pin IO-Heater and 
Cathode of 
Viewing Gun 

Pin II -Deflecting 
Electrode OJ1 
of Writing Gun 

Pin 12-Deflecting 
Electrode OJ2 
of Writing Gun 

OOTT(),1 VIEW 

BACKPLATE 

Pin 13-Cathode of 
Writing Gun 

Pin 14-Heater of 
Writing Gun 

Recessed Sa II Gap: 
0IIe,.. Pin 
3-Grid No.5 of 

Viewing Gun 
0IIe,. Pin 
1,,-Grld No.4 of 

Viewing Gun 
On Side of 7Ub. 
opposite Base 
Key-Backplate 

Recessed Cavity Gap: 
011.,. Base 
Key-Screen 

MlXi ••• and Mini ••• Rating., Absolute-llaxilllUlll Y"lues: 

SCREEN \()L T.AGE. 
BACKPLATE \()L T

.AGE I Peak) • • 

GRID-No.5 \()LT-
,AGE ••••• 

GR11HI10.4 \()L T-

Fo,. altitudes up to 10.000 feet 

Writing Section 

Equivalent Y"lues 

Yiewlng Section 

11000 max. ** 

20 max. ** . 
Equiwlef1t Y"lues 

300 max. *. volts 

.AGE • • • • • 2950 max. ... 200 max. ** 300 max. ** volts 
GRID-No.3 VOLT-

.AGE ••••• 1200 max. * -1550 max. ** 
PEAK \()L T.AGE 

BETI\I:EN GRI D 
No.3 AND 
GRIDS No.2 & 
No.4. 

a:-59 
2950 max. 

ELECTRON TUBE DIVISION 

{200 max. *"l 
10 min. **f volts 

volts 

DATA 1 
RADIO CO_PO .... TION 0' AMERICA. HARRISON, NEW JERSEY 
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DISPLAY STORAGE 

Writing Section Viewing Section 

GRID-No.2 VOLT-
fJGE • • • •• 2950 max. u. 200 max. ** 2950 max.·A. 200 max. ** vo Its 

CATIlODE VOLT
loGE •• 

GRID-No.1 VOLT
loGE: 
Negat i ve-b i as 

value ••• 
Positive-bias 

value •.• 
Posit ive-peak 

value ..• 
PEAK VOLTAGE 

BETWEEN GR I OS 
No.2 & No.4 
AND ANY DE
FLECTING 
ELECTRODE • 

PEAK HEATER
CATHODE 
VOLTIoGE: 
Heate r nega

t ive with 
respect to 
cathode .• 

Heater p:>si
t ive with 
respect to 
cathode •• 

-2750 max." 

200 max.' 200 max. ** 

o max. * o max. ** 

2 max. * o max. ** 

500 max. 

125 max. * 

125 max.' 

VIEWING SECTION" 

Operating Values and Typical Perforllance Characteristics: 

To prevent possible dama/!e to the tube, allow the 
viewinf-qun beam cu.rrent to reach nonnal operating 
value before turning on the writing-gun beam current, 
and keep th.e viewin/!-/!un beam on till the writin/! 

beam is turned off 

Screen Voltage. 10000 10000 
Backplate Voltage (OG)' 2 2 
ri d-No. 5 Vo 1 tage • 210 150 

Grid-No.4 Voltageil. 50 to 150 30 to 90 
rid-No.3 Voltageil. IOto5O 10 to 40 
rid-No.2 Voltag .... 150 125 
rid-No. I voltageil. o to-80 o to -60 

Maximum Screen Current. 0.75 0.5 
i mum Backp late Cu rrent (Peak). 2 1.5 
imum Grid-No.5 Current 3 2.5 

3 2.5 
imum Grid-No.3 Current 5 4 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

volts 

volts 

volts 

volts 

volts 

volts 

volts 

volts 
volts 
volts 
volts 
volts 
volts 
volts 

rna 
rna 
rna 
rna 
rna 

DATA 2 
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DISPLAY STORAGE TUBE 

~imum Grid-No.2 Curren..- ••••. 
~irrun Cathode Current •.••••. 
Number of Hal f-Tone StepsD . • • • . 
Vjewing Duration" ........ . 

rna 
rna 

sec 

....... 

Maximum Erasing-Uni fomlty FactofD. 
ResOlutio~ . 
Sri ghtness . 

3 
8 
5 

20 
0.45 
50 

2750 

2.5 
6.5 

5 
40 
0.4 
50 

1500 
I ineslin. /~ 

fl 

WRITING SECTION-
~an!ie Value. for Equlp.ent Oe.lgn:· 

For any ~rids-No.2 I!J NO.4 votta~e (E C2+4) between 
1500 and 2750 volt. A 

!orid-No.3 Voltage for 
focus ...... . 

~iml.m Grid-No.1 
Voltage for cutoff 
of undef [ected 
focused spot . • • 

feximum Grid-No.3 
Current ..... . 

~imum cathode Current. 
Def I act i on Factors:. 

17.5% to 37.5% of Ee2 .. 

-4.6% of Ee2+~ 

-15 to .10 
See Curve 

volts 

volts 

OJ! & DJ2 •••••• 
OJ3 & DJ~ •• ' •••• 

Focused Beam Pos I t i on. 
Writing Speedtt ••.• 

36 to 48 
35 to 47 

(HI 

v dclln./kv of Ee2+4 
v dcli n.lkv of Ee2+4 

300000 

Examples of Use of·Oa.ign Range.,' 

"or ~dd.-No.2 I!J NO.4 voltrJfe (EC2+,JA 

~rid-No.3 Voltage for focus •••••• 
~imum Grid-No.1 Voltage for cutoff 

of undeflected focused spot. 
Def I ect I on Facto rs: 

OJ! & OJ2' •••.••••• 
OJ3 & OJ4' ••••••••• 

2000 

350 to 750 

-92 

72 to 96 
70 to 94 

Equivalent Value. of Writing-Gun Voltages Raferred 
to Cathode of Viewing Gun: 

athode Va Itage. • • • • • • 
Grid-No.3 Voltage for focus. 
Grids-No.2 & No 4 Voltag'" • 

-1850 
-1100 to -1500 

+150 

-1875 
-1125 to -1525 

+125 

VIEWING SECTION and WRITING SECTION 
~Ircuit Yalues:. 

IGrid-No.I-Glrcuit Resistance IEither gun) ...• 
!Resistance in Any Deflecting-E)ectrode Ci rcuit-. 
Series Current-Limiting Resistor IUnbypassed) 

In Grid-No.5 IViewing-Section) Ci rcuit •.• 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 

I max. 
0.1 max. 

0.01 min. 

in./sec 

volts 

volts 

volts 

volts 
volts 

volts 
volts 
volts 

megohm 
megohm 

megohm 

DATA 2 
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STORAGE TUBE ~ DISPLAY 

BackpI ate-Ci rcuit Resistance •• 
Series Current-Limiting Resistance in 

Screen Ci rcuit •• 

o without external shield. 

0.005 max. megohm 

I min. megohm 

, MInimum useful viewing area may be eccentric with respect to the 
tube face. 

** voltages are shown with respect to cathode of Viewing Gun. 
* voltages are shown w!"th respect to cathode of Wrttlng Gun . 
... Grids No.2 and No,lI- of Writing Gun are cGnnected together and to grid 

No.2 of Viewing Gun within the tube. 

: Adjusted for brightest. most uniform pattern. 

=~~~ :~~ t ~g? ~b~1~~~ \~fi'i n~ I ~~~ ~:~ ~o~~e~'t°e~ t~~g~~~:~ n~1 r~7 n arhde ?~~~~ 
the maximum tola1 current collected by these electrodes Is essential
lyequal to the sum of the maximum grid-No.2 current of the Viewing Gun 
and the maximum cathode current of the writing Gun (See Tif"iting-Gun
Cwrf"ent-Chaf"acte"';',stic C1Wve). 

o Observed wi th an RCA-2F21 Monoscope display • 
...... Expressed In terms of the time required for the brightness of the 

unwritten background to rise from Just zero brightness (viewing-beam 
cutoff) to 10 per cent of saturated brightness. 

rn Determined as follows: Wi th 'no erasing pulse, overscan the storage 
surface with writing beam to obtain maximum pattern brightness. Then 

;~~l ?rJd:r~f I gat~::~' B tiP{6 :Oel\~anagnudl a;dJ~rsats ~~~l~~~~~ ~~V~~~a 1~ 
complete erasure In approximately 10 seconds. Measure time (t1) from 
start of erasing to the Instant at which any area wi thin the minimum 
useful viewing diameter Is reduced to background-brightness level. and 
time (t:1-,) from start of erasing to the instant at which the entire area 
b ~ tl~lhn t~ ees~llle~u:lu. sef~~evl:~!~ ~~~~aUm:lt~~ ra~r~y' Sf ~~~~~edl ~o g:~~reodun~; 
(t2 - t,)/t2. 

• Measured by shrinking-raster method at a display brightness of 50 
per cent of saturated brightness and with grids No.2 & No 40fWrltlng 
Gun at about +2000 volts with respect to cathode of Writing Gun. 

"Measured with entire storage grid written to produce saturated bright
ness and with screen at Indicated voltage. 

• The cathode of the Writing Gun Is operated at about -2000 volts with 
respect to the cathode of the Viewing Gun which Is usually operated at 
ground potential. 

!HI The center of the undeflected focused beam will fall within a circle 

~~~! nBi!e~i~:a[a8~~ei:enl u~~~~ n tghel ~~l f~~It~~ g;ndtrtel o~rsl:t ignr9d~U~0~~ I: 
No.4 of writing Gun at +2000 volts with respect to cathode of Writing 
Gun, grid No.3 of Writing Gun at voltage to give focus, grid No.1 of 

~~i: ,';lgen1untoa ~ I ~~lat~~;et: ip~~c~~l1 bf:r~~o\ ~~ °s~~~~n ~f vf e;rna;gs~cjt I~~ 
~f:r~~~ngundernormal conditions, and tube shielded against extraneous 

tt Measured under condltlonsofwrltlng from lust zerobrl~htness (vlewing
beam cutoff) to maximum brightness with grld No.10fwrltlng Gun at -10 
volts with respect to cathode of Writing Gun, and grids No.2 & No.4 of 

• writing Gun at +2000 volts with respect to cathode of Writing Gun. 
I t Is recommended that the deflecting-electrode-ci rcul t resistances 
be approximately equal. 

OPERATING CONSIDERATIONS 
Shieldinf. Magnetic, shielding must be provided to prevent 

e"xternal fields from interfering with the requi red accurate 
control of the low-velocity viewing beam. Acyl indrical shield 
of properlyannealedhigh-permeability material about 1/16-inch 
thick is usuaJ Iy satisfactory. 

8-59 ELECTRON TUBE DIVISION DATA .3 
RADIO CORPORATION OF AMERICA, HARRISON, NEW IEltSEY 



/ .. " ~ 
J\ 7448 

DISPLAY STORAGE TUBE 

Terminal Connections. The base pins of the 7448 fit the " .... v 
Diheptal f4-contact socket. The Recessed Small Ball caps and 
the Recessed Small Cavity cap require standard flexible-lead 
connectors. 

The hiFh voltaFes at which the'7448 is operated may be 
very dangerous. Great care shou I d be taken in the des i gn of 
apparatus to prevent the operator from coming in contact with 
the high voltages. Safety precautions include the enclosing '~ .•. 
of high-potential terminals and the use of interlocking 
switches to break the primary clrcultofthe power supply when 
access to the equipment is desired. 

In the use of high-voHage tubes, it should always be 
remembered that high voltages may appear at normally low
potential points in the circu!.t as a result ·of capacitor 
breakdown or incorrect circuit connections. Therefore , before ',,--;/ 
any part of the ci rcuit is touched, the power-supply switch 
shou1d be turned off, and both terminals of any capacitors 
grounded. 

To prevent possible damaFe tothe tube, allow the Viewing
Gun beam current to reach normal operating value before turn
ing on the Writing-Gun beam current, a"nd keep theviewing beam 
on til I the writing beam is turned off. 

FaiLure of scanninr while the writtng beam is turned on 
may permanently damage" the storage grid. Therefore, provision 
should bemadetocut off automatically thewriting-beam current 
in case of a scanning fa1lure. The writing-beam current can 
be cut off by an electronic switch which appl ies -200 volts 
bias to grid No.1 of the Writing Gun. This switch should be 
actuated by a portion of the scanni~g voltages appl ied to both 
sets of deflecting electrodes. 

8-59 ELECTRON TUBE DIVISION DATA 3 
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DISPLAY STORAGE 
~" 

TUBE 

2.69" MAX. R.--
4 CAPS 

iRECESSE~L 
BALL CAP 

JEDEC N"JI-22 
GRID N"4 OF 
VIEWING GUN 

DJI-DJ2 
DEFLECTION PATH 

RECESSED SMALL 
BALL CAP 

JEDEC N'JI-22 
BACKPLATE 

RECESSED SMALL 
BALL CAP 

• JEDEC N2JI-22 
GRID N"5 OF 
VIEWING GUN 

~RECESSED SMALL 
CAVITY CAP 

, " JEDEC N2JI-21 rr= 5.2;" ±.06 DIA'~ SCREEN 
3.8 MIN. USEFUL r- VIEWING DIA.~ 

(SEE .NOTE) I 

12.50,; 
±.39 

13.64" 
MAX. 

8-59 ELECTRON TUBE DIVISION 

~ 
2.00" 
±.IZ" 

.~-

\ EXTERNAL 
BLACK COATING 

MEDIUM-SHELL 
DIHEPTAL 

14-PIN BASE 
JED~~B?:~~P S, 

92CM-98SSR2 

CE-9855R2A 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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~ . 7448 

DISPLAY STORAGE TUBE 

ROTE: MINIMUM USEFUL VIEWING AREA MAY BE ECCENTRIC WITH 
RESPECT TO THE TUBE FACE. THE MINIMUM USEFUL VIEWING AREA 
WI L L HAVE DIAMETER OF 3. 8" . 
CENTER LINE OF BUL8 WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 
DEFLECTI NG ELECTRODES DJ 1 AND DJ 2 ARE NEARER THE SCREEN: 
DEFLECTING ELECTRODES DJ, AND DJ. ARE NEARER THE BASE. 
WITH DJl POSITIVE WITH RESPECT TO DJ 2, THE SPOT WILL BE 
DEFLECTED TOWARD PIN 8; LIKEWISE, WITH DJ, POSITIVE 
WITH RESPECT TO DJ., THE SPOT WILL BE DEFLECTED TOWARD 
PIN 4. 

THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY DJ 1 AND 
DJ2 MAY.VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 
BASE KEY BY ANGULAR TOLERANCE IMEASURED ABOUT THE TUBE 
AXISI OF ± 100. THE ANGLE BETWEEN THE DEFLECTION PATH 
PRODUCED BY DJl AND DJ2 MAY VARY FROM THE PLANE THROUGH 
THE TUBE AXIS AND THE SCREEN CAP BY ANGULAR TOLERANCE 
IMEASURED ABOUT THE TUBE AXISI OF ± 10°. ANGLE 8ETWEEN 
DJ 1 - DJ2 DEFLECTION PATH AND DJ, - DJ. DEFLECTION PATH 
IS 900 ± 3°. 

8-59 ELECTRON TUBE DIVISION CE-9855R2B 
RADIO CORPORATION Of AMERICA, HARRISON. NEW JERSEY 
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~ ~ 7448 vv~ 
CHARACTERISTICS TYPICAL 

VIEWING SECTION 
E&= 6.3 GRID-N24 VOLTS* } ADJUSTED FOR 
~';.;K6,;~ VOLTS GRID-N23 VOLTS* BRIGHTEST MOST 

VOLTS*=2 GRID-N21 VOLTS* UNIFORM DISPLAY. 
--- GRID-N25 VOLTS*= 210; GRID-NS!2 VOLTS"= 150 
----- GRID-N25 VOLTS'\: 150· GRID-N22 VOLTS*= 125 

.. REFERRED TO CATHODE OF VIEWING GUN. 
WRITING SECTION 

NORMAL OPERATION 

S,:REEN ILOVOL.: S 
10 I: 

92CS-9858 

TYPICAL STORAGE-GRID CHARACTERISTIC 

VIEWING SECTioN 

;t;E6E~ ~t~;'!:1 0 ~~:g=~;; ~gt:::; } ~g~uil~~ 
BACKPLATE VOL~=2 GRID-NS!I VOLTS COLLIMATION. 
GRID-N25 VOLTs* = 150 GRID- N22 VOLTS*= 125 
*REFERRED TO CATHODE OF VIEWING GUN. 

-7 -6 

WRITING SECTION 
NORMAL OPERATION 

-5 -4 -3 -2 -I 
STORAGE-GRID VOLTS" 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

100 I f/) 
f/) 

<I) '" f/) Z 

'" ... 
75 z ... J: ... 0 C> 

J: ... a: C> z III 
a:: '" 50 ID U 0 

'" '" a:: I-
> '" « 
t- a- a: 

25 « :::> 
...J !;( 
'" a: f/) 

0 

92CS-9861 
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TYPICAL ERASURE CHARACTERISTIC 

VIEWING SECTION 
Eof=.6;,~VOLTS GRID-N24 VOLTS} ADJUSTED 
SCR&EN VOLTS"= 10000 GRID-N23 VOLTS FOR BEST 
BACKPLATE VOLTS*=2 GRID-Nil I VOLTS COLLIMATION 
GRID-NilS VOLTS"= 150 GRID-NIl2 VOLTS*= 125 
IIREFERRED TO CATHODE OF VIEWING GUN. 

I« 
..J 
w 
0:: 

100 

75 

50 

25 

ERASING CONDITIONS 
PULSE SHAPE: RECTANGULAR 
PULSE DURATION (l£SEC)-IO APPROX. 
PULSE-REPETITION FREQUENCY 

(PPS)_ 200 
PULSE AMPLITUDE (VOLTS) 6 TO 10 

o 2 4 6 8 10 12 14 
TIME AFTER WRITING TO SATURATED BRIGHTNESS-5ECONDS 

92CS-9860 

WRITING-GUN-CURRENT CHARAGTERtSTIC 

WRITING SECTION 

Eof= 6.3 VOLTS g~lg:~:~ ~gm: ~ ~DJUSTED 
"REFERRED TO CATHODE OF WRITING GUN. 

U) 5 

~ 
W 
Q. 

~ 4 

::l 
:t 3 

VIEWING SECTION 
NORMAL OPERATION 

1000 1500 2000 
GRIDS-N22 & N24 VOLTS 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

FOR FOCUS 

2500 

92CS-9859RI 
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