
from JEDEC release #2874, July 4, 1960 Attention is called to the 

use of Design-Maximum 

Ratings for this type. 

23NP4 
PICTURE TUBE 

Low-Yol tage Electro- 
static Focus 

| 14° Magnetic Deflection 

Aluminized Screen 
Low-Grid-No.2-Voltage Type 
for Cathode-Drive Operation 

19-1/4" x 15-1/8" Screen 
23-31/64" Max. Bulb Diagonal 
[4-11/16" Max. Overall Length 

RCA-23NP4 is a directly viewed, 

glass picture tube having an aluminized screen 

19-1/74" x 

and slightly rounded corners, 

rectangular 

I15-1/8" with nearly straight sides 

and a minimum 

inches. projected screen area of 282 square 

tength is Maximum overall [4—11716", 

The 23NP4 features an envelope having a 

relatively flat, compound radius faceplate and 

special internal contouring in the deflecting 

yoke region to obtain 114° deflection with 110° 

deflecting components. 

The 23NP4 has an electron gun that has 

improved cathode~drive sensitivity; that requires 

no ion-trap magnet; and that minimizes deflec- 

tion distortion, 

Other design features of the 23NP4 

a neck diameter of 

include 

I-1/8"; an external conductive 

butb coating; and a 

the 

through 

"necelghtar™ 7-pin base of 

glass-button type having straight 

leads fitted with an 

integral 

indexing plug. 
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ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts . 600 & 30 ma 

Heater Warm—Up Time (Average) e e e e 11 seconds 

Heater warm-up time is defined as the time requireg 
in the test circuit shown in Fig.1 for the voltage 
(E) across the heater terminals to increase from zero 
to 5 volis. 

Direct interelectrode Capacltances; 

Grild No.1 to all other electrodes . . 6 gt 

cathode tc all other electrodes . . . 5 g f 

1700 min. auf 

Focusing Method . Electrostatic 
peflection Method P .Magnetilc 

Deflection Angles (Approx.): 
Diagonal. .. 114° 

Horizontal. e e e e e 102° 
vertical. . . . . . . . . . . . . .. ... oawo 

Electron Gun. Type Requiring No IOn Trap Magnet 

Optical: 

Faceplate . . . Filterglass 
Light Lransmissiun at uenter (Apprnx Y., .. . . 18% 

Phospher. PU-SuTfide Type Alumint zed 

Flucrescence. PP White 
Phospherescence . . White 

Persistence . .Medium Short 

Mechanicai: 

Tube Dimensions: 

Overall lengtih. 

Greatest width, 

Greatest height 
Diagenal. . 
Neck length . 

Curvature of facep1ate 

External surface— 

. td-3/8" t 5/16" 
20-4/2" + 1/16"-1/8" 

i6—1/2" £ 1/8" 

23—25/6u' + 3/32"-1/8" 

5-1/8" t 1/8" 

Center radius . . . « + -« . . v - v« . . . .. BOT 
Edge radius . 36-3/4" 

Internal surface-— . 

Cenler radius . . . . . . .+ . . .« . .« . . . . . 30" 

Intermediate redfus . . . . . . . . . . . . . . #8" 

fdge radlus , . . e e e e e e 2 
Screen Dimensions [MInrmumJ 

Greatest width. 19-1/4" 
Greatest height 15-1/8" 
Diagonal. . 72-5/16" 
Projected area. 282 sq. In. 

Bulp. Ce J187 {114°) 
Cap . . . . . . . Recessed Sma11 Cavlty (JEDEC No.Ji-21) 

Base. . .3mall-Button Neoeightar 7-Pin 
Arrangemant 1, {JEDEC No.B7-208 

Basing. . . s e s e e e e e e e e . . . . . . BHR 
Weight (Approy ) e e e e e e e e 24 1bs. 
Operating Posilion. . . . . . . . . « + « « .« . .« . . ADY 

23NP4 6-60 
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CATHODE-DRIVE®™ SERVICE 
Onless otherwise specified, 

voltage values are positive with respect to grid No.! 

Maximum and Minimum Ratings, Pesigrn-Naximun Values:‘ 

ULTOR®-TO-GRID-No. 1 YOLTAGE . . . . {22000 max. volts 
11000 min. volts 

GRID-NO.4-TO-GRID=NO.1 VOLTAGE: 

Positive value. . . . . . . . . . 1100 max. volts 

Negative value. . . . . . . . ., . 550 max. volts 

GRID-NO,2-TO~GRID-NO.1 VOLTAGE. 70 max. volts 
40 min., volts 

CATHODE~TO-GRID-No.1 VOLTAGE: 

Posltive peak value . . . . 220 max. volts 

pPoslitive bias value . . . . . . . 154 max. volts 
Negative bias value , . . , . . . 0 max. volls 
Hegatlve peak value . . . . . ., 2 max. volts 

WEATER VOLTAGE. . . « « + 4 . . . . {°~9 max. volts 
5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negatlve with 
respect to cathode: 
Ourlng equipment warm—up perlod 

not exceeding 15 seconds., . . 450 max. volts 

After equipment warm—up period. 200 max, volts 

Heater positive witlh 
respect to cathode., . . . . ., . 200 max. volts 

Equipment Design Ranges: 

With any uitor-tz;firid—flo.l voltage (Ec5§1) between 11000 
and 22000 volts and grid-§o.2-to-grid-No 21 voltage (Bepg;) 

between 44 and 70 volts 

Grld—No. U=tg-Grld-No.1 Voltage 
for focusg. C e e e e e e e 

tathode-to-Grld-No.1 voltage (Eyg, ] 
for visual extinction of 1 
focused raster. . . . . . See Raster-Cutoff-Ronge Chart 

Cathude=Lo-Grid-No.1 Video 
Orive from Raster Cutoff 
{8lack level): 
Whlte-Yevel value 

{Peak negatlve} . . . . .Seme value as determined for 

o to uoo volts 

Ekg except vldeo drive iIs a 
1 negative voltage 

Grid-No.s Current . . . . . ., . . . -25 to +2% ua 

Grid-No.2 Current e . ~15 to +1%8 ua 

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

Examples of Use of Design Ranges: 

Fith ultor—to—grid—flo.l uolta%e of 18000 volis 
and grid-Ko.2-to-grid-¥o.l volitage of 50 volts 

Grid-No.8-1g-Grid-No.1 Voltage 
for focusg. N e . 0 to 400 volts 

Cathode-i{o-Grld-Ng.1 voliage 
for visyat extinction of 
focused raster. . . . . . . . . . 34 to u9 volts 

Cathode-to-Grid-No.3 Video Drive 
from Raster Cutoff {Black level): 
White-level value . . . . . . . . —3Y4 to -hu9 volts 

Maximum Circuit Values: 
Grid~No,1-Circult Resistance. . . . 1.5 max. megohms 

The naximum ratings In the tabulaled data are established 
Inaccordancewiththefo1lowln? deflnition of the Design- 
Naximum Rating System for rating electiron tubes. 

Design-Maximum ratings are limltiang vaiues of operating 
and environmental conditions appllicable to a bogey 
electron device of a specified type as deflned by its 
published data, and should not be exceeded under the 
worst probable conditliens, 

The device manufacturer chooses these values to provige 
acceptable serviceabillty of the device, taking responsi- 
blTity for the effects of changes in operating conditlons 
duye to variatioans in device characteristlcs. 

The equipment manufacturer should design so that initlally 
and throughout life no Design-Maximum value for the 
intended service is exceeded with a bogey device under 
the worsi probable operating conditions with respect to 
supply-vol tage vartatlon, equipment component varlation, 
equipment control adjusiment, load varlation, slgnal 
variation, and environmental conditions, 

The "ultor® in a cathode-ray tube is the electrode to 
whlch isapplled the highest dc voltage for accelerating 
the electrans in the beam prior to its deflection, in 
the 23NPH, theultior functien 1s performed by grid MO.5. 
Since grid No.5, grid No.3, and collectoer are connected 
together within the 23NP4, they are collectlvely 
referred to simply as "ultor®™ for convenlence In 
presenting data and curves. 

Cathode drive is the operating condition in which the 
video slgnal varles the cathode potential wlth respect 
o grid No.1 and the oiher electrodes. 

§ Indlvidual tubes will have satisfactory focus at some 
value of grid-No.d~10~grid-No.1 voltage between Q¢ and 
400 volts with the combined bias voltage and video- 
signal voltage adjusied to give an ultar current aof 
200 microamperes. 

' Distance from Referemce Line for sultable PM cenlering 
magnet should not exceed 2-1/u", Excluding extraneous 
flelds, the center of the undeflected focused spot will 
fall withinacircle havinga 7/16-inch radius concentric 
wlth the center of the tube face, It I5 to be noted 
that the earth's magnetic tield can cause as much 
as 1/2-inch deflectlon of the spot from the center of 
the tube face, 

OPERATING CONSIDERATIGNS 

X-Ray Warning. When operated at ultor voltages 

up to 16 kilovolts, the 23NP4 does not produce 

any harmful X-ray radiation. However, because 
the rating of this type permits operation at 

voltages as high as 22 kilovolts (design-maximum 

value), shielding of the 23NP4 for X-ray radia- 

tion-may be needed to protect against possible 
injury from prolonged exposure at close range 

whenever the operating conditions involve voltages 

in excess of |6 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 the 

23NP4 to protect it from being struck accidentally 
and toprotect it against possible damage resulting 
from tube implosion under some abnormal condition. 

This safety cover can also provide X—ray protection 

when required.



3.5 OMMS 

HEATER 
SUPPLY VOLTS OFf TUBE 

= UNDER RMS ORfiD)C 252 TEST 

92C5-1031 

Fig.1 - Test Circuit for Determining Heater 

Warm-ip Time. 

Ef=6.3 VOLTS 

ULTOR=-TO-GRID-N2i VOLT5=16000 
GRID=N2 4-TD-GRID-N&1 VOLTS ADJUSTED FOR FOCUS, 
%* CATHODE-TO-GRID-N2] VOLTAGE FOR VISUAL EXTINCTION 

QF FOCUSED RASTER INCREASES OR DECREASES 
DIRECTLY BY APPROX. 2%, FOR EVERY |000-VOLT 
CHANGE IN ULTOR-TQ-GRID-N21 VOLTAGE. 
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Fig.2- Raster-Cutoff-Range Chart for Type 23K¥Ps.



T roRTocR £rT=o?13TVchT,;o N2 VOLTS=16000 ULTOR-TQ-GRID=-N2I VOLTS=16000 ULTOR-TO-GRID- = 
GRID-N22-TO-GRID-N2I VOLTS=50 GRID-N2 2=TO-GRID-N£1 VOLT3=50 
CATHODE BIASED POSITIVE WITH RESPECT TO CATHODE BIASEO POSITIVE WITH RESPECT TO 

GRID Nel TO GIVE FOCUSED RASTER CUTOFF. GRID N2t TO GIVE FOCUSED RASTER CUTOFF. 
RASTER FOCUSED AT AVERAGE BRIGHTNESS. 
RASTER SIZE=IB”x[3-1/2" 
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Fig.3 - Cathode-Drive Characteristics 

of Type a23NP4. 

Fig.4 - Cathode Drive Characteristics 

of Tybe 23NP4.



DIMENSIONAL OUTLINE 

TRANSPARENT 
N 

-~ (NOTE S} 

ULTOR 
RECESSED SMALL 8 

CAVITY CAP 
5 JEDEC Ne JI-21 
L_ {nOTE 1) 

la SCREEN WIDTH 191" MiN. —»] TR a Ia t ) 

P REINFORCING oa” 
" *ie RIBS 4*3— iy 

————203 Lo (NOTE B) —— SEE DETAIL 

a8” A. ,? 
K r30 R. 

e 12" 1 

TRANSPARENT - 
PROTECT IVE _—— 
COATING F 

REFERENCE LINE 
. [NOTE 2) 

lLips 0317} 
. -.025 SMALL—BUTTON NEQEIGHTAR 

7-PIN BASE 
ARRANGEMENT t 
JEDEC Ne87-208 

{NOTE 3) 

92CL-10642 

—wjle— 010"~ 015" 

| 
2.250" - 

3.378" - L 
——MOLD-MATCH LINE _Ia " 

438"~ TJ.— ° 

} }— F——SPLICE LINE ¥ 
j 

.438" SEAL BULGE 
(NOTE 8} {noTE 7) 

DETAIL OF PANEL



BULB-CONTOUR DIMENSIONS 

SHORY-SIDE VIEW 

LONG - SIDE VIEW 

10.02" 

e 9.78" 

9.36" 

8.69" 

7.55" 

l-—— 542"—» 

jo—2.88—» 

REFERENCE LINE = 

y-Axls ——F j 

) ) R+ \‘p?' 
o o8 
474 
\* 

- 

92CL-l10652 

NOTE: PLANES A THRU G ARE NORMAL TO THE TUBE AX1S AND 
AT FIXED LOCATIONS FROM THE ¥ AX|S. THESE COORDINATES 
DESCR!BE THE BULB EXTERNAL CONTOUR IN PLANES THROUGH THE 
THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES.



NOTES FOR DIMENSIONAL OUTLINE 

NOTE It THE PLANE THROUGH THE TUBE AXIS AND PIN NO.U4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXYS AND ULTOR TERMINAL 
8Y ANGULAR TOLERANCE {(MEASUREC ABOUT TKE TUBE AXiS} OF 
t 309, ULTOR TERMINAL 1S ON SAME SIDE AS PIN Ko.4. 

NOTE 2: WITH TUBE MECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G=126 AND WITH TUBE SEATED 
{M GAUGE, THE REFERENCE LINE IS DETERMINED 8Y THE INTER- 
SECTION OF THE PLANE CC' OF THE GAUGE WITH THE GLASS FUNNEL, 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIOLY HOUNTED 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TG MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCULTRY 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", 

NOTE 4: EXVERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: 7O CLEAN THIS AREA, WIPE ONLY WITH SOFT ORY 
LINTLESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE—LINE SEAL MAY (NCREASE THE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, 
AND HEIGHT BY NDT MORE THAN 1/8", BUT AT ANY POINT ARQUNO 
THE SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" 
BEYOND THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR 
OIMENSIONING THE ENVELOPE WEDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: AREA BETWEEN MOLD-MATCH LINE AND SEAL BULGE 
1/2% MINIMUN, 
SUPPORT BAND. 

OIAGONAL, 

18 
THIS SHOULS BE THE MAXIMUM WIDTH GF TUBE 
SUPPORTS MUST BE SPACED FROM THE TUBE BY 

SOCKET CONNECTIONS 
Bottom View 

g 
G4 G5 

] 
PIN 1: HEATER o 
PIN 2: GRID No,1 Ga 
PIN 3: GRID NO.Z 
PIN U: GRID No.4 
PIN 6: GRID No.1 

THE USE OF CUSHIONING PADS MADE OF ASPHALT, IMPREGNATED 
FELT OR EQUIVALENT. 

}ULTOR 

c 
@, PIN 7: CATHODE 

PIN B: HEATER 

CAP: ULTOR (Grid No.3, Grid No.S, 
Collector 

C: EXTERNAL CONDUCTIVE COATING 

information furnished by RCA isbelieved to be accurate 
and reliadle. 
RCA for its use; nor 

However, no responsub|l|ty is assumed by 
for any infringements of patents 

or other rights "of third parties which may result from 
its vse. Ko license r 

otherwise under any pateng 
anted by implication or 
or patent rights of RCA.
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