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

yse of Design-Maximum
Ratings for this type.

19XP4

PICTURE TUBE

Low-Voltage Electro- Aluminized Screen 15-1/8" x 12" Screen
static Focus Rectangular Glass Type 18-3/4" Max. Bulb Diagonal
1 140 Magnetic Deflection Requires No lon-Trap Magnet [1-5/8" Max. Overall Length
RCA-19XP4 is a directly viewed, rectangular GENERAL DATA
glass picture tube having an aluminized screen  Electrical:
I5-1/8" x (2" with nearly straight sides and  yeater Current at 6.3 volts. . . . . . 600 & 30 ma
slightly rounded corners, aad aminimum projected Keater Warm-up Time (Average). . . . . 11 saconds
\ . Heater warm=up time is defined as the time required
screen area of 172 sguare inches. Maximum over- in the test circuit shown in Fig.l for the veoltiage (E)
. " across the heater terminals to increase from zero to
all length is |1-5/8". 5 volis,
girect Interelectrode Capacitances:
Cathode te all other electrodes. . . 5 upf
Grid No.1toall other electrodes . . 6 p
. \ 1500 max, frng
]
External conductive coating to ultor {1000 min. upt
Focusing Methed. . . . . . . . ., . . . . . .Electrostatic
Defiection Method. . . . . . . . . . . . . . . . Magnetic
Liagonal . . .« & . o . v w e e s e e e e e e s . 1100
Horizontal....................102°
Verticat . . . . . . .. . . 8%°
Electron Gun . . . . . Type Requ|r|ng No Ion—Trap Magnet
Optical:
Facepiate. . . . .+ » .Filterglass
Light transmlsswn at center (Approx y. .. . T8%
Phosghor . . . . . . . . . . .PU-Sulfide Type, Muminized
Fluorescence . . « . . + v 4 - « - . .« » JWhite
PhoSphorescence. . . . . « + v « & » + =+ + « « « » JWhite
Persistence. . . . . . . . « .+« .+ .« . . Medium Short
Mechanical:
Tube Dimensions:
Overall length. , . . . . . . ., « . « . 11-3/8" % 1/4"
Greatest width. . , ., . . . . .. .. 16-13/32" & 1/8"
Greatest height . , . . . . ., . . . 13-11/32" t 1/8°"
Diagonal. . . . . . ¢ v v v v e o. 18-5/8" t i/8"
Neck length . . . . . . e v e .« . bM-1/B" t 1/8°

Radius of curvature af facep]ate
Radius at center Rodius at edge

External surface. . . §g" 21
Internal surface:
The 19XP4 features an envelope having rel- In plane of diago-
. . nal deflection. . 30" 20"
atively flat, compound radius faceplate and In plane of hori-
special internal contouring in the deflecting yoke I 20“1““ de:'ec“‘_’”' 30° 20"
. . , . 4l ane of verti-
region to obtain [14° deflection with 110° de- cgl deflection. . 30° 14"
flecting components. Screen oimen§ions (Minimur);
Greatest width . . . ., . . ., ., , ... . .. 15-1/8"
Otner design features of the I19XP4 include a Greatest height . . . . . . . .. . ..o oL 20
oL . Diagonal., . + + « « o . . . . . 0 e 0« o . 17-9/16"
very short electron gunthat minimizes deflection Projected area. . . . . + o « « « « . . . . 172 5q. in.
distortion and requires no ion-trap magnet; a Bulb. . . . . .. . ... 0oL ( < . oJ1ugal
. . cap . - .+ » + « »Recessed $mall Cavity JEDEC No,J1-21}
- "
neck diameter of I-1/8"; an external conductive Base, + . . .+ ¢+ . + « « . .Small-Button Neoeightar 7-Pia
bulb coating; and a "neoeightar™ 7-pin base of arrangemeat 1, (JEDEC No.B7-208f
. . . Basing. . . s e s e e e s e a4 e s s a4 s s . BHR
the integral glass—button type having straight Weight (Approx) e e T i ibs
through teads fitted with an indexing plug. Operating Pesition. . . . . . . . . . . . . . . . . . Any
Trademarkis) ® Registerad ELECTRON TUBE DIVISION 19XPU 6-60
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GRID-DRIVE* SERYICE

Inless otherwise specified,
voltage values are positive with respect to cathode

Maximum and Minimum Ratings, Pesign-Naxinum Falues:‘

ULTOR® VOLTAGE. . » » & 2 o 4 v\ . . .4?0000 max. volts
11000 min. volts
GRID-No.3d VOLTAGE:
Positive value. . + + . « & + « v .+ « 1100 max. volts
Negative value. « « + & & & v & 4 o 550 max. volts
550 max. volts
GRID-NO.2 VOLTAGE . + 4 & « 4 « v = 4 {200 min. volts
GRID-No.1 VOLTAGE:
Hegative peak value . . . . . . . . . 220 max. volts
Kegative bias value . . . « o v + o 158 max. volts
Positive bias value « o o + « v + o 0 max. volts
Positive peak value . . . . . . « . . 2 max. volts
6.9 max. volts
HEATER VOLTAGE. . . 4 v 4 v o o o « & & 5.7 min. volts
PEAK HEATER-CATHODE VOLTAGE:
Healer negative with
respect to cathode:
During eqU|pment warm=up period
not exceeding 15 seconds. . . . . UsS0 max. volts
After equipment warm—up pericd, . . 200 max., volts
Heater positive with
respect to cathode. + + + + « + . . 200 max. volts

Equipment Design Ranges:

¥ithany ultor voltage (Ecgqr/) between 11000 and 20000 volts
and grid-¥o.2 voltage (Eczk)betweenzzo and 550 volts

Grid-No.u voltage for
focusd. . . e e e e
Grid—No. 1 voltage (E
for visual %lnctl n of
focused raster. [

0 to %00 volts

. See Raster-Cutoff-Range
“Chart for Grid-Drive Service

Grid-No.l Yideo Drive from
rRaster Cutoff (Black Level}:
White-level value

(Peak positive) . . . . . . .Same value as determined
for Ecyk except video drive
*s a positive voltage
Grid-No.4 Current « .+ « « « ¢ « . . . —25 Lo +25 wa
Grid-No.2 Current ., . . . e+ o « « =15 to +15 Ha
Field Strength of AdJustable
centering Magnet C e e e e e e e 0 toB gausses
Examples of Use of Design Ranges:
¥ith uiltor voltage of 18000 volts
and grid-¥0.2 voltage of 40 volts
Grid-Ho,4 voltage for
focub§ st e v s e s s e omoaoa . 0 to 800 volts
Grid-No.1 voltage for
visual extinciion of
focused raster., + . . . . - . . « . =36 to =04 volts
Grid-No.1 video Drive
from Raster Cutoff
(Black Level):
White~level value . v « « &« + + . « 36 to S4 volts
Meximum Circyit Yalues:
Grid-Ho.1-Circuit Resistance. . . . . . 1,5 max. megohms

CATHODE DRIVE™ SERVICE

Inless otherwise sﬁecified,
voltage values are positive with respect to grid No.l

Maximum and Minimum Ratings, Design-Naxinum Falues:

. 20000 max. voits
ULTOR -TO-GR1D=No. 1 VOLTAGE, . . . . . {11000 min. volts
GRID-No. 4-TO-GRIO-No.1 VOLTAGE:
Positive value . . . . . . . . ., . 1100 max. volts
Hegative value . « . « + « v & & . . $50 max. volts
700 max. wvolts
GRID-No.2~-TO=GRID-~No.1 VOLTAGE . . . . 200 min. voits
GRID-NO. 2-TO—~-CATHODE VOLTAGE . . . . . 550 max, volts

CATHODE-TO-~GRID=No.1 VOLTAGE:

Positive peak value. . . . . . . . . 220 max. volts
Positive bias value. . . . . . . . . 154 max, volts
Hegative bias value. . . . . . « . . 0 max. volts
Negative peak value. +« « « + « & « 2 max. voltts
6.9 max, volts
HEATER VOLTAGE . . . v v o v ¢ v & « « {5_.,. min. volts
PEAK HEATER=-CATHODE VOLTAGE:
Heater aegative with
respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . 450 max. volts
After equipment warm—up period . . 200 max. volts
Heater positive with
respect to cathode . . . . . . . . 200 max. volts

Equipment Design Ranges:

Vith any ulfor-to-grid-Fo.l voltage (Ecgg;) between
11000 and 20000 volts ond grid-Fe.2-to-grid-¥o.l
voltage (Ec2g1) between 225 and 200 volts

Grid-No. 4=to=-Grid=-N
voltage for focusg s v s s e s s+ 0 to yoo
Cathode-to-Grid-Ho.1 voltage (Ekgy)

for visual extinction of
focused raster. . . . . . . . See Raster—Cutofg-Eange
Chart for Cathode~Drive Service
Cathode-to-Grid-No, 1 video
Orive from Raster Cutoff
{Black Level}:
White-level value
(Peak negative) . . . .

volts

.Same value as determined for
Ekgy except video drive is a
negative voltage

Grid-Ho.4 Current _ . . ., , , , ., . -25 to +25 wa
Grid-No.2 Current ., . . . . . . . . . =15 to +15 Jre:|
Field Strength of Adjustable

Centering Magnet® . . . . . . . . . 0 to 8 gausses

Examples of Use of Design Ranges:

Fith ultor-to-grid-Ko.l voltage of 18000 volts
and grid-¥o.2-to-grid-¥o.l voltage of 400 volts
Grio~-No.4~to-Grid-No.1 Voltage

for fogus§, . . . . . . . .. . .. 0 touoo volts
Cathode-to-Grid-No.1 Voltage for

visval extinction of

focused raster. . . « . « « + + « « 36 to 78 volts
Cathode-to-Grid-No.1 Video Drive

from Raster Cutoff (Black Level}:

White—level value . . . . . . . . . =36 to -78 volts
Maximum Clrcuit Valyes:
Grid-Mo.t-Circuit Resistance. . . . . . 1.5 max. megohms

é The maximux ratings in the tabulated data are established
in accordance with ihe following definitionof the Design-
Noximum Ratings Systea for rating electron tubes.

Design-Maximum ratings are limiting values of operating
and environmental conditions applicable to a bogey
electron device of a specified type as defined by its
published data, and should not be exceeded under the
worst probable conditions.

The device manufacturer chooses these values to pravide
acceptable serviceability ofthedevtce.tahlng responst-
bility for the effectsof changes in operating conditions
due to variations in device characteristics.

The equipment manufacturer should design so that initially
and throughout life no Design-Maximum value for the
intended service is exceeded with a bogey device under
the worst probable operating conditions with respect to
supply— volta?e variation, equipment component variation,

signal variation, and environmental conditions

® The "ultor* in a cathode-ray tube is the electrode to
which asapplled the highest dc voltage for acceleratlng
the electrons in the beam prier to its deflection. In
the 19XP4, the ultor function is performed by grid No.5.
Slnce grld No.5, grid=No.3, and collector are connected
gether within the 19XPuy, they are collectlvely
erred to simply as "ultor® for convenience ina
presentlng data and curves.

Grid drive isthe operating condition in which the video
signal varies the grid-No.1 potential with respect to
cathode.



® 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.

§ rndividual tubes will have satisfactory focus at same
value of grid-No.# (or grid-No.d-to-grid—-No.1} voltage
between 0 and 400 volts with the combined bias voltage
and video-signal voitage adjusted to produce an ultor
current of 100 microamperes.

§ Distance from Reference Line for suitable PM centering
magnet should not exceed 2~4/4". Excluding extraneous
fields, the center of the undeflected focused spot will
fall withinacirclehaving a 5/16-inch radius concentric
with the center of the tube face. It is to be noted
that the earth’s magnetic field can cause as much
as 3/16-inch deflection of the spot from the center of
the tube face.

AN o¥ o
315 OHMS
HEATER
SUPPLY VOLTS £ OF TUBE
RMS OR DC = 252 C) UTN&C,IB
92CS5-10311

Fig.1-Test Circuit for Determining Heater
¥arm-Up Time.

OPERATING CONSIDERATIONS

X-Ray Warning. Whenoperated at ultor voltages
vp to [6 kilovolts, the 19XP4 does not produce
any harmful X-ray radiation. However, because
the rating of this type permits operation at
voltages as high as 20 kilovolts (design maximum
value!l, shielding of the 19XP4 faor 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 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 the
19XP4 to protect it frombeing 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.

1] E¢=6.3 VOLTS
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Fig.2 - Raster—Cutoff-Range Chart for Type 19XP4
in Grid-Drive Service.
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Fig.3 - Raster-Cutoff-Range Chart for Type 19XP4
in Cathode-Drive Service.



CATHODE-DRIVE SERVICE
E¢= 6,3 VOLTS
ULTOR=-TO-GRID-N2|

VOLTS= 1100¢ TO 20000
CATHODE BIASED POSITIVE WITH

RESPECT TO GRID N21 TO GIVE

FOCUSED RASTER CUTOFF,

GRID-DRIVE SERVICE
E¢ =63 VOLTS
ULTOR VOLTS = (1000 TO 20000
GRID N2| BIASED NEGATIVE WITH
RESPECT TO CATHODE TO GIVE
FOCUSED RASTER CUTOFF.

CATHODE -ORIVE SERVICE

Ef=63 VOLTS
ULTOR-TO -GRID~N#I VOLTS = 16000
CATHODE BIASED POSITIVE WITH

RESPECT TO GRID N2| TC GIVE

FOCUSED RASTER CUTOFF,
RASTER FOCUSED

AT AVERAGE BRIGHTNESS.

GRID-DRIVE SERVICE
€¢ =63 VOLTS
ULTOR VOLTS = 16000
GRID N2 | BIASED NEGATIVE WITH
RESPECT TQ CATHODE TO GIVE
FOCUSED RASTER CUTOFF,
RASTER FOCUSED
AT AVERAGE BRIGHTNESS.
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Fig.q4— Average Drive Characteristics

of Type

19XP4.

VIDEQ SIGNAL VOLTS FROM RASTER CUTOFF

92CM—10647

Fig.5 — Average Drive Characteristics
of Type 19XP4.
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DIMENS IONAL OUTLINE
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BULB-CONTOUR DIMENSIONS

SHORT—-SIDE VIEW
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PLANES A THROUGH G ARE NORMAL TO THE TUBE AX)S AND AT FEXED
LOCATIONS FROM THE ¥ AXI1S. THESE COORDINATES DESCRIBE
THE BOGIE BULB EXTERNAL CONTOUR [N PLANES THROUGH THE
TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES.



NOTES FOR DIMENSIONAL OUTLINE

NOTE |: THE PLANE TRROUGH THE TUBE AXIS AND PIN No.u MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE
AX1S) OF £ 30°. ULTOR TERMINAL IS ON SAME SIDE ASPIN Ko.4.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-LINE GAUGE JEDEC NO.G~126 AND WITH TUBE SEATED
{N GAUGE, THE REFERENCE LINE |S DETERMINED BY THE (NTER-
SECTIQN OF THE PLANE CC! OF THE GAUGE WITH THE GLASS FUNMNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIOLY 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 [MPRESS 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/u-,

MOTE Y: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.
NQOTE 5: TO CLEAN THIS AREA, WIPE ONLY WETH SOFT DRY LINT-
LESS CLOTH.

NOTE &: MEASURED AT THE MOLD-MATCH LINE,

NOTE 7: BULGE AT SPLICE-L!NE SEAL MAY INCREASE THE
INDICATED MAXIMUM YALUE FOR ENVELOPE WIDTH, DIAGONAL, AND
HEIGHT BY NOT MORE THAM 1/8°, BUT AT ANY POINT AROUND THE
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND
THE ENVELOPE SURFACE AT THE MOLO-MATCH LINE.

NOTE 8: UNODISTURBED AREA BETWEEN MOLD—MATCH LINE AND SPLICE
LINE |5 7/16" MINIMUM, THIS SHOULD BE THE MAXIMUM WIDTH
OF THE TUBE SUPPORT BAND. TUBE MOUNTING AND YOKE SUPPORT
CLAMPS MUST BE SPACED FROM THE TUSE 8Y USE OF CUSHIONING
PADS MADE OF MATERIAL SUCH AS ASPHALT—IMPREGNATED FELT,
OR EQUIVALENT.

BASING D(AGRAM
Bottom View

HEATER

GRID No.1
GRID No.2
GRID No,U
GRID No.1

PIN 1:
PIN 2:
PIN 3:
PIN 4:
PIN 6:

PIN 7:
PIN 4:
CAP:

CATHODE

HEATER

ULTOR (Grid Mo.3, Grid No.S,
collector)

C: EXTERNAL CONDUCTIVE COATING

Information furnished by RCA isbelieved to be accurate
and reliable. However, no responsnbllity is assumed by
RCA for its use; nor for any infringements of patents
or other rights of third parties which may resuit from
its use. No license is granted by implicatiaon or
otherwise under any patent or patent rights of RCA.
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