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PHILCO RALIO & TELEVISION CORPORATION

Type QA4G
Thyratron

Final Ratings & Characteristics

The 244G is a hot cethoce, argon filled, single grid,
thyratron tube jarticul:rly useful in aoslicutions wiere

constancy

of caaracteri

variationz in asablent teaperature.
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A~ 282 RAYTHEON HX=202
CR4G 2A1G
ARGON FILLED THYRATRON
DIREOT HEATED CATHODE
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" DATA SHEET

TENTATIVE

DESCRIPTION

Type 2ENS is a double diode tube with common cathode, designed for
service in television receivers as 2 phase comparator. It is intended for use
with a series heater connection, and has the controlled heater warm-up
characteristic. It is particularly suitable for use where low heater input is
required.

MECHANICAL DATA

Cathode .. ... ... . . . . .. . . Coated Unipotential
Oudline Drawing .. ... ... ... . ... 5-2
Bulb .. T-51%
Base ......... ... .. .. . ... .. E7-1 Small Button Miniature
Maximum Diameter ... .. ... ... . . ..o 34 inch
Maximum Overall Length ... .. ... ... ... ... ... .... 214 inches
Maximum Seated Height .. ...... ... .. ..... ... . ..... ... 17/ inches
Basing ... 7FL
1—No Connecrion 5—~Cathode
2—Diode #2 6—Internal Shield
3—Heater 7—Diode #1
4— Heater
Mounting Position .......... .. Lo Any

ELECTRICAL DATA
Direct Interelectrode Capacitances
Unshielded Shielded*
Diode Input: pto (h 4 k + L8.) exch unit. .. ... 3.7 3.8 puf
Coupling: Plate to Plate 1P to 2P (max}. ... ... .. 1.3 3.8 puf
*External shield #316 connected to pin #6

Heater Characteristics

Heater Voltage .. ... ... ... .. ... ... ... . i 2.1 volts
Heater Current ... ... ... c.iieee .. 450 ma (+69,)
Heater Warm-up Time (Note 1) .............................. 11 sec

Maximum Ratings (Design-Maximum Rating System) (Note 2)
Diode Current for Continuous Operation (Each Plate)......... .. 5.0 ma

Heater-Cathode Voltage
Heater Negative with Respect to Cathode

(Total DCand Peak) ........ ... ... ... .. ... ....... 200 volts
Heater Positive with Respect to Cathode

(Total DCand Peak) ......... .. ... .. ... ............ 200 volts

(D) 100 volts

Typical Operating Conditions and Characteristics

Diode Voltage Drop (Approx) for I, = 20 ma each plate.. .. .. 5.0 volts

(Over)

from JETEC release #2285, Oct. 6, 1958

2ENS
DOUBLE
DIODE TUBE

GENERAL DESCRIPTION

Miniature double diode for TV phase
comparator applications.

'DIMENSIONAL OUTLINE AND
MECHANICAL SPECIFICATIONS
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Form No. L¥C403—8-58

NOTE T—Heater warm-up time is defined as the time required for the voltage across
the heater to reach 80% of its rated value after applying four times the rated heater
voltage to a circuit consisting of the tube heater in series with a resistance equal to
three times the rated heater voliage divided by the rated heater current.

NOTE 2—Design-maximum ratings are limiting values of operating and environ-
mental 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 condi-
tions. The device manufacturer chooses these values to provide acceptable service-
ability of the device, lakmg responsibility for the effects of 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-voltage variation, equipment component variation,
equipment control adjustment, load variation, sngnal variation, and environmental
conditions.

Printed in U.S.A.




~ PHILCO

CATHODE RAY TUBE

DATA SHEET

TENTATIVE

DESCRIPTION
The 2EP4 is an electrostatic focus and magnetic deflection picture tube
specifically intended for portable television applications using special
optical viewing systems. Special features of this tube are its low drive
voltage and low heater power, permitting use in transitorized portable
television sets. Other features of the tube are controlled aluminum
thickness for operation at moderate anode voltages, a straight gun
requiring no ion trap magnet and external conductive coating,
ELECTRICAL DATA

Focusing Method .................... . . ......... ... Electrostatic
Deflecting Method .. ...... . ... . ... ... Magnetic
Deflection Angle, Approximate ........................ 30 Degrees
Direct Interelectrode Capacitance
Cathode toall ... ... .. .. .. . .. ... . . . ... .. ... .. 5.0 max. ppf
Grid #1toall ... ... 5.0 max, puf
External Coating Capacitance . .................... .. 300 min. ppf
500 max. gpf
Heater Voltage ... ... .. ... .. ... . ... ... .., 6.0 Volts
Heater Cucrent .. ....... ... ... .. ... ...... 0.145+10%, Amperes
OPTICAL DATA
Phosphor Number P-4
Fluorescent Color .. .. .. ... ... . . .. .. .. ... . ... White
Persistence ... .. ... .. . Medium
MECHANICAL DATA
Overall Length ........ ... . ... ........ ... 8L4 >z Inches
Greatest Diameter of Bulb .. ... ... .. ... ... ....... 2 i?/m Inches
Minimum Useful Screen Diameter
(Maximum Assured Diametec) ...................... 155 Inches
Bulb ... . J16D1
Base ... e B7-208
Basing ... ... 8JK
Anode Contact ........ ... . ... . e J1-21

Anode Contact Aligns with Center
Line Between Pins #1 and #8 +30°
MAXIMUM RATINGS (Absolute Maximum Values)

Anode Voltage (Note 1) .. ................ 11,000 Max. Volts DC
Grid #4 Voltage . ............. ... .—550 to +1100 Max. Volts DC
Grid #2 Voltage . ........ .. ... . ... ......... 550 Max. Volts DC
Grid #1 Voltage
Negative-Bias Value . ... .. ... ... ... ... ... 155 Max. Volts DC
Negative-Peak Value .......... . .......... .. ... 250 Max. Volts
Positive-Bias Value . ........ ... .. ... . ....... 0 Max, Volts DC
Positive-Peak Value ............ ... . . ... ....... 2 Max. Volts

Peak Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warm-up Period not to Exceed 15 sec. . ...450 Max. Volts
After Equipment Warm-up Period . .. ...... .. .. 200 Max. Volts
Heater Positive with Respect to Cathode ... ... ... .. 200 Max. Volts
TYPICAL OPERATING CONDITIONS
Anode Voltage (Note 1) ................. .. ....... 9000 Volts DC
Grid #4 Voltage for Focus ... ... .. ... .. —50 to +350 Volts DC
Grid #2 Voltage ... ... .. ... .. . ... 300 Volts DC
Grid #1 Voltage (Note2) .......... ... . ... —20 to —30 Volts DC
MAXIMUM CIRCUIT VALUES
Grid #1 Circait Resistance ... .. .. .................. 1.5 Max. Meg.
NOTES

1. The Anode, Grid #3 and Grid #5 arc connected together within the
tube and are referred to herein as Anode.
2. For visual extinction of the undeflected, focused spot.
WARNING

X-ray radiation shiclding may be necessary to protect agaiast possible danger of personal

injury feom prolonged exposure at close range if this cube is operated at unode voltages in
excess of the maximum ratings.

from JEDEC release #2626, Nov. 9, 1959
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MECHANICAL NOTES

1. The area around the button is cov-
ered with an insulating coating.

2. The reference line is determined by
reference line gauge JEDEC #136.

3. The socket for this base should not
be rigidly mounted; it should have
flexible leads and be allowed to
move freely. The design of the
socket should be such that the cir-
cuit wiring cannot impress lateral
strains through the socket contacts
on the base pins. The bottom cir-
cumference of the base wafer will
fall within a circle concentric with
the bulb axis and having a diameter
of 13/ inches.



2EP4

REGIONAL OFFICES

Heaodquarters Sales:

lansdale Tube Company
Llansdale, Pennsylvania
Ulysses 5-4681

New England:

43 Bay State Rood
Boston, Massachusetts
COmmonwealth 4-1008

New York:
Office #404
205 Harrison Street

Syracuse, New York
HArrison 2-1623

New Yorlk City and Long Island:
209 Willis Avenue
Mineola, New York
Ploneer 7-0545

Middle Atlantic:

Room 225

Benson East

100 Old York Road
Jenkintown, Pennsylvania

Washington, D.C. and South:
1707 H Street, N.W.
Washington 6, D. C.
EXecutive 3-1500

Dayton and South:
Talbott Building
First and ludlow Streets
Dayton 2, Obhio
BAldwin 4.6578

Form No. LTC441—Aug. 59

PHILCO.CORPORATION

Midwest:
1100 Merchandise Mart Plaza
Chicago 54, lllinois
WHitehall 4-18350

Southwest:
1445 East Thomos Road

Phoenix, Arizona
CRestwood 7-6112

Southern California;
1435 South la Cienega Boulevard

los Angeles 35, California
Oleander 5-7505

Northern California and Northwest:
3875 Fabian Way
Palo Alto, California
DAvenport 6-4350

Canada:

Philco Corp. of Canada Ltd.
Don Mills Road

Don Mills, Ontario

Hlckory 4-2541

Export:

Philco International Corp.

C and Tioga Streets
Philodelphia 34, Pennsylvania
NEbraska 4-5100

Printed in U.5.A.

LANSDALE TUBE COMPANY DIVISION
LANSDALE, PENNSYLVANIA
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LBP15

The LBP15 type is a magnetic focus and magnetic deflection cathode-ray
tube intended primarily for use as the scanner in a flying-spot video-signal
generator,

The LBP1S features an extremely uniform phosphor screen so applied as to
be practically free of graininess,

The tube has a face plate optical quality which will not limit the perform-
ance of a high quality objective lens normally needed in flying-spot applications.
The 20 inch radius of curvature has been found to be an excellent compromise be-
tween electron optic and light optic requirements so as to provide good resclution
to the edge of the sc¢reen area.

Other features include (1) an external conductive coating on the neck which
should be grounded to prevent corona between the yoke and neck, and (2) an external
insulating coating on the bulb cone to reduce arcing over the bulb under high
humidity conditions,

GENERAL CHARACTERISTICS

Electrical
Heater Voltage 6.3 Volts
Heater Current 0.6 + 10% Amperes
Focusing Method Magnetic
Deflecting Method Magnetic
Approximate Deflecting Angle 50 Degrees
Phosphor P15
Fluoreacence Blua Green
Persistence Very Short
Direct Interelectrode Capacitances, Approx,
Cathode to all other electrodes 3.5 uuf
Grid #1 to all other electrodes 4,0 uuf

External Conductive Coating to Anode Capacitance 500 Max uuf
100 Min wuf

Mechanical
Overall Length 13-1/16 ¢ 5/16 Inches
Greatest Diameter of Bulb +1/ Inches
Minimm Useful Screen Diameter 3-5/8 Inches
Bulb Contact Jl-21
Base Medium long-shell octal
Basing LAE

Bulb Contact Aligmment
J1-21 contact aligns with Pin #5 +10 Degrees



PHILCO CORPORATION

MAXIMUM RATINGS Dasign Center Values

Anode Voltagel 25,000

Grid #1 Voltage

Negative-Bias Value 350
Positive~Bias Value o}
Positive-Peak Value 2
Peak Heater-Cathode Voltage?
Heater Negative with respect to cathcde
During warm-up period not to exceed 15
seconds L1o
After equipment warm-up period 175
Heater Pos.tive with respect to cathode 175
TYPICAL OPERATING CONDITIONS
Anode Voltage 25,000
Grid #1 Voltage3 -75 to =175

Focusing Coil Currentl
Spot Position (undeflected)

MAXIMUM CIRCUIT VALUES

Grid #) Circuit Resistance

ROTES

8

1.5

Max

Max
Max

Amrox

Zel Egb
7/17/50

Page #2.
June 21, 1950

Volts DC
Volts DC
Volts DC
Volts DC
Volts DC
Volts DC
Volts DC
Volts DC
Volts DC
Ma DC
MM
Megohms

Anode and Grid #2, which are connected together within the tube, are referred

to hereln as anode,

Cathode should be returned to one side or to the mid-tap of the heater trans-

former winding,

Visual exiinction of undeflected focused spot.

For standard focus coil #1046 or equivalent, with the combined Grid #1 bias
voltage and video signal voltage adjusted for 150 microamperes of anode

current.
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UWP11 - UWP16

Ultra-High Resolution
Cathode Ray Tube

PHILCO CORPORATION - LANSDALE DIVISION

CATHODE RAY TUBE

DATA SHEET

Tentative

Description

The Philco type UWP- is an ultra-high resolution cathode ray tube
of the magnetic focus and magnetic deflection type. It features an
ultra-high resolution spot which is essentially constant over a radius
of 0.75 inch. The tube is capahle of resolving 3500 lines per inch.

The optical quality, non-browning, flat faceplate, combined with
an essentially blemish-free, metal backed screen, makes it suitable for
photo-oscillographic applications. The high quality settled screen
results in considerably more light output than other types of high
resolution screens.

Electrical Data

Focusing Method . . . . . . . . . . . . . . .. . . . . . Magnetic
Deflection Method . . . . . . . . . . . . . . . . . . . . Magnetic
Deflection Angle, approximate . . . . . . . . « « . . . . . . 46,5°
Heater Voltage . . . . . . . ¢« « + « 4 « « + o« « « + « . 6.3 Volts
Heater Current . . . . . « = v « « « « o « « « . 0.60 t10% Ampere
Direct Interelectrode Capacitance (Maximum)

Cathode to All Other Electrodes . . . . . . . . . . . . . 6.0uuf

Grid #1 to All Other Electrodes . . . . . . . . . . . . . 6.0uuf

Optical Data

Phosphor Number P11l P16
Fluorescent Color . . . . . . . Blue . . . . . . . Bluish Purple
Phosphorescence . . . . . . . . Blue . . . . . . . Bluish Purple
Persistence . . . . . . Medium Short . . . . . . . . .Very Short

Faceplate

Optical Quality, Flat, Gray, Non-browning

from JEDEC release #4569, Jan. 27, 1964



Mechanical Data

Overall Dimensions

Length . . . . . . . . e« s e e e e -« . . 12t1/4 Inches
Greatest Bulb Diameter e e e 3 3/4t3/32 Inches
Minimum Useful Screen Diameter . . . . . . . . . . . . . 2.8 Inches
Base . . . . . . . . . & . 4 . . 4 4 i « e e 4 v e e v . . . B5.57
Anode Contact . . . . . v ¢ v v i v e e e e e e e e e e .. 121
Maximum Ratings
Anode Voltage (ote #1) . . . . . . . . . . . . . 22,000 Volts DC
Grid No. 1
Negative Bias Value . . . . . . . . . . . . . . . . 100 Volts DC
Positive Bias Value . . . . . . . . . . « v « v +v . « » 0 Volts
Positive Peak Value . . . . . . . . ¢« v ¢« « v « « + + . 0 Volts
Heater-Cathode Voltage (Note #2). +180 Volts DC

Grid No. 1 Circuit Resistance. . . . . . . . . . . . . . 1.0 megohm

Typical Operating Conditions

Anode Voltage .

. . . . . . 20,000 Volts

Grid #1 Voltage (Note #3) . . . . . . . . . . . . -20 to -50 Volts

Line
Spot

Notes

1.

Width "A" (Note #4). . . . . . . . . . . . . . . 0.0003 Inch
Size ote #5 . . . . . . . . . . . . . . . . . 0.0007 Inch

Anode and Grid #2 are connected together within the tube and
are referred to herein as anode.

Cathode should be returned to one side or to the mid-tap of
the heater transformer winding.

For visual extinction of the undeflected focused spot.
Measured with a 525 line pattern adjusted to 90% of minimum
useful screen diameter at Ik = 1.0ua. The line width is the
merged raster height divided by the number of lines (500)
{measured in the center of tube face).

Measured to the half-brightness point at center of face
with Ik = 1.0ua.

December 1963
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PHILCO CORPORATION - LANSDALE DIVISION

Outline Drawing
GUWP1ll - UWPL6

Ultra-High Resolution
Cathode Ray Tube
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Base lug aligns
with anode button

MECHANICAL NOTES

1. Reference line is determined by a 1.937" t 002" diameter
ring gauge 2 inches long.
2. Anode button is aligned with base lug *10°.

WARNING

X-ray radiation shielding may be necessary to protect against possible danger of personal injury
from prolonged exposure at close range if this tube is operated at ancde voltages higher than
18,000 volts,

The information, diagrams, or any other data included herein are believed to be accurate and reliable. However, the Philco Corporation, Lansdale Division,
assumes no responsibility or Hability whatsoever for the application, interpretation or use made of such !.nformation. diagrams or data especially inscofar as
the use of said information, diagrams or data affects any patent, trademark or proprietary data rights,



PHILCO

CATHODE RAY TUBE
DATA SHEET

TENTATIVE

DESCRIPTION
The 5AKP tubes are magnetic focus and deflection cathode ray tubes
intended primarily for use in flying spot scanner applications, These
tubes pacticularly feature extremely small spot size. Other features
include a metal backed screen for high brightness, an external conduc-
tive coating on the neck which should be grounded to prevent corona
between the yoke and the neck, and an external insulating coating on
the bulb cone to reduce arcing over the bulb.

ELECTRICAL DATA

Focusing Method ... ... ... .. ... o o L Magnetic
Deflecting Method ... ... ... ... ... .. Magnetic
Deflection Angle, approximate. . .................. ... .. 50 Degrees
Direct Interelectrode Capacitance, approximate

Cathode to all. . ... ... ... . . . . .. . .. ... 3.5 puf
External Coating Capacitance. .. ...... ... .. .... .. .. 100 min. puf

500 max. 'u,lu,f
OPTICAL DATA

Phosphor Number P15 P24
Fluorescenr Color .. ... ....... Blue-Green Light Green
Persistence .. .................. Very Short Extremely Short

MECHANICAL DATA

Overall Length ... ... ... .. ... .. ... ... .. 129/ o 4= 14 Inches

Greatese Diameter of Bulb. .. ... ... ... ... . ..., 5 == L Inches

Minimum Useful Screen Diameter
{maximum assured diameter) ...... .. ... ... ... ... 414 Inches

Base ... B5-57

Basing .. ... .. 12G

AnodeContact . .. .. .. ... . L J1-21

Anode Contact Aligns with Vacant Pin #3 =+ 10°
MAXIMUM RATINGS (Design Center Values)

Heater Voltage . ... ... ... ... ... .. ... ... ....... 6.3 Volts
Heater Current at 6.3 Volts. . ...... ... ....... GO =+ 109, Amperes
Ancde Voltage (Note 1) .. ................ 40,000 Max. Volts DC
Grid £1 Voltage
Negative Bias Value. .. ............. ... .. ... 350 Max. Volts DC
Positive Peak Value. ... ... ... . .. ... .. .......... 2 Max Volts
Positive Bias Value. ... ... . ....... ... .. ...... 0 Max. Volts DC

Peak Heater-Cathode Voltage (Note 42
Heater Negative with Respect to Cathode
During Warmup Period not to exceed 15 Sec.. .. .410 Max. Volts

After Equipment Warmup Period. .. .. ... ... .. 180 Max. Volts
Heater Positive with Respect to Cathode. . ... ... . 180 Max. Volts
TYPICAL OPERATING CONDITIONS
Anode Voltage ... ... ... ... ... ... 30,000 Volts
Grid #1 Voltage (Note £3). ... ......... .. .. — 80 to — 140 volts
Focusing Coil Current, approximate (Note #£4)....... .. ... 250 Ma.
MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance. . ........ .. ....... ..., 1.5 Max. Megs.
NOTES

1. Anode and Grid #2 are connected together within the tube and are
refecred to herein as anode.

2, Cathode should be returned to one side or to the mid-tap of the heater
transformer winding.

3. For visual extinction of the undeflected focused spot.

4. For standard focus coil JETEC # 106 or equivalent, with the com-
bined Grid #1 bias voltage and video signal voltage adjusted for
200 microamperes of anode current,

from JETEC release #2038, Nov. 4, 1957
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MECHANICAL NOTES

1. The reference line is determined by
the position where reference line
gauge JETEC #112 rests against the
funnel.

2, The anode contact aligns with vacant
pin position #3 -£10°.

3. External conductive coating must be
grounded.

4. Center line of bulb will not deviate
more than 2° in any direction from
the perpendicular erected at the
center of the bottom of the base.



APPLICATION NOTE

At or near maximum anode potential suitable precautions should be taken to prevent arcing between
the anode button and the deflection yoke during high humidity conditions. A corona shield such as '
Lansdale f:007-9174 affixed to the bulb around the button will prevent any arcing along the outside

of the bulb.

2200 1

2000

TYPICAL DRIVE CHARACTERISTIC
SAKPIS S5AKP24

1800

: EF 26.3v

— Eg~BIASED TO CUTOFF

1600

1400
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e

1000

800

CATHODE CURRENT IN MICROAMPERES

600 7

400 /

200 -

0 10 20 30 40 50 60 70 80 80

GRID DRIVE IN VOLTS FROM CUTOFF

WARNING

X-rny radiation shielding may be necessary to protect against possible danger of personal injury
from prolonged exposure at cluse range when this tube is aperated at recommended anodc voltages,

Printed in U.S.A.

Form No. LTC 306




RMA Release :* 289

TYPT # 64HAG

C:D RESLEVATION # DATE REGISTRATION # p4aTE

SPONE0OR: Philco Radio znd Television Corporation
TYPE CLASSIFICATION: DBeam Power faplifier
PHYSICAL SPrCIFICATIONS:

TYPE CATHODE: Unipotentisl &
b \(Q
PIi CORKLCTIDKS: rﬂ:_?j
Pin 1 - Screen Grid 2 AAN 7
T 2 - Heater
"4 - Plate { )
" 6 - Control Grid
n 7 - lleater
2 8 - Cethode and Bezm Plates 64P
(Pins #3 and 5 removed) BACE-BOTTO. VIEY
BaSTIi.G DESIGEATION: 6AP
. TYPE OF BASE: imediur Octal é-pin (special)
6o TYPE OF BULB: ST-16
inX. DIEXETER: 2-1/16"
uAX. OVERaLL LENGTI: 5-5/167
Bid. AEATED OBIGIHT: 4-3/4"
SQUNTIKG POSITION: any
RATILGS:
Heuzter Vo.t.ge £C or DC 6.3 volts
fleater Current .9 amp.
Yax. Plate Voltage DC 350 volts
ilax. Screen Voltage DC 250 volts
Max. Plate Dissipation 18.5 watts
Hdax. Peak Plate Voltage volts
#dax. Screen Dissipation 2.7 watts
BE4M TETRODE TRICDE CLiASE al
TYPICLL OPLRATION: CLaSS Al SCREEN TO PLsTE
Heater Voltage 6.3 6.3 volts
Platle Voltsge 3530 250 velts
Screen Voltauge 250 - volts
Grid Voltxge -18 ~-2J volts
Peakx &F Signal 18 20 volts
Transcoaductance 5,202 4yTJI0 umhos
é:? Axolification Factor - .
Pizte Reslistz..ce 33,000 1,733 ohas



{:) | | BEAM TETRODE TRIODE CLASS 4l
TYPICAL OPERATION - Cont. CLAaSS Al SCHEILEL T) PLLTE

Zero S8ignzl Plute Current 54 40 ma,

Zero Signal Screen Current 2.5 - Daa

sax. Signal Piate Current 6.6 L4 ma.

dax. Signal Screen Current 7.0 - fd,

Load Eesigiance 4,200 5,000 ohus

Pover Output 10.8 1.4 watls

Total Harmonic Distortion 15 A

COLLENTE:

Electrical chzracteristics sre identicsl with Trpe 6LEG.
The Stewm and basing of Tyne 64AHAG huve been arranged to

obtain z high breskdown-voltzge between piute and oih
elesents for use in television circuits.



FHILCO
RECEIVING TUBE
DATA SHEET
Ocbober 26, 1960

§FD7, 2017, 13F7

DESCRIPTIGH

Typen OFDY, 10FNT, and 13FD7 ere disgimiler sectian double txicdes intended
¢o serve the conbined functions of the vertical doflection oscillator and amplifier.
Thoy foature the T<? bulb with inbegral wafer base whieh fits the stardiard 9-pdn
winiztors gocket. The V-0 bulb bkas the advantage of imcreasing the heat dissipmtion
gafety zargin over tho 9-pin ministure tubes utilising the T-6 1/2 bulb,

FECHANICAL DATA

Bulbon a @ & @ @€ o e 6 ¢ o0 o Spﬂﬁ.alg'rwg

¢ ¢ o & 9 © 0 o v & 5 ©o Db
Bagg o v v 0o 6 « 0 6 0 u o o 0 o o J=Fin; c8Ry as EF=1l; Bxcopd bulb diameter
o‘d'bliﬂ?.‘eguooouocozouooouonoooono 9‘”77
Bﬂajﬁigoououoooooonoococooocooo» 9%
Cabhedds o © o v 6 9 o 3 o o 6 0 6 6 6 o 6 08 0 @ 0 v o o Coated Unipotential
Mounding Posillofic « ¢ ¢ 6 v 6 ¢ v 8 06 o 6 o0 0 0 0 5 & Any

ELFCTRICAL DATA

Hogter Characteristics

617 1017 137
Haoatar vﬁlt-‘ig& 3 6 v 6 U © ¢ 6 © ©6 6 6 v 06 © o 6033‘ 99? 1300 Volts
Honker Carvand o o o o o 0 6 6 6 v 0 0 s 0o 0 o 925 6002 4502
Hoater Woarm-up Tige3 ¢ . o o 0 o 0 0 ¢ o a o o 11 11  Sscomls
Maximun Hoator ?O}.t&g@ R;!'-‘*DgGJu a o ©» ® » ©o B o 5«)7655 99 Vol%a
Maximum Hoater Current Rengale o o o ¢ o o o o 560-60  h20-480 Ma
Heater-Cathoda Volsage
{Design MHasirmom ‘Ia].uas)h
Hoater Nogativs with Respaet o Cathode
Tovtal D0 and Pk o o v o o o o s 3 e 200 2G0 200 Volts Max.
Hezatsr Positive with Repsoct o Cethods
DCn [ ] 9 L o a © o [+ "] -] -] o -] (7] -] (-] -] ] 3-00 1@ 100 ‘éits %xo
Total DC and Peal o 0 o ¢ « o o v o o = o 200 200 20D Yoltg Hax.
Direct Interclectzods Capacitances (nghielded)
Section Ssetion
No ., L No. 2
Grid %0 Pigt®e . o o o 6 v v s 4 ¢ 6 5 v 0 0 © L‘;u; 10.0 mlf
Iﬂwt:gtO(h'}k)oooouooaoooooo 2.2 605 u“f
Cotputs p%0 (B 2 %) ¢ o 0 o 0 6 ¢ 0 « 6 0 o o 0.0 1.2 1%y

from JEDEC release #3014, Nov. 7, 1960



PEILCO 67, 30FDT, L3FDY Pago Twvo
Ravings (Design Maximam Valueglh
Vortical Daflection Oselllakor and Anplifi@rs
Seetion? Seetion!
No. 1 No., 2
Oodd 11lator Amplifier
Plate VOlt&gGJa P e ® 5 6 B & O 0 © 8 u 6 e e 330 330 Volto Max.
Peak Positive Pulge Plate Volidgoo. o » o o o 1500 Yol g Max,
Peak Negetive Pulse Orid Voltege o - o o o o LCo 250 Volts Max.
mt@ ni&gﬁimtim6 O N 2 3 & 4 7 8 0 0o o0 o @ los 1000 H@tts
Avarage Cathode Cursdn®e » o » 2 = o o o o » 20 50 M2
Poak Catheds Currend o o ¢ o a0 0 = ¢« » o o « 70 175 K
0rid Circuit Redl stanca
%lﬁ‘ Bi&g o 1 ? o o o o < kel [\ < o o a .2 2 < 2 ')2 2 '2 %go
Average Charagtexisties
Section? Section?
Noo, 1 No. 2
Plate Yolt8g0: o « o o n n 06 6 0 ~ @ 0 o o o o 250 150 Yolts
Gﬂd NO:. 1 Vol‘t&g‘@ o O fn N o 0 L £ 8 @ 6 w0 09 *=‘3:O =l?05 VOl%EJ
Plate CUreen®¥e » o 2 o n o 0 5 0 o n o o o o o 1.4 40 .0 Ka
Trangconduet@NE® o o o o 0 o ¢ n o 5 o o 6 o o 1600 7500 uﬁlhog
Amplification Faebo® o o o ¢ o a0 0 0 5 6 o o 6L 6.0
Plate Resistance (Amx::) Ao 0o n @ & 0 o 0 O l&COﬁ@ 800 Chies
Beyfor To = 10 pa {ApProXs)o o o« o o o o o o =5,5 Yolts
E@chr Iib - 100 197 ﬁAFpr@JCo) a o o % a o © o 0O qlﬂouo Volts
Transconductance at Ib o LO M. . « - o o o o 500 pmhog
I‘bathE“?zsvabﬁaonrcznor;nnon 590 Mo
Ib with Eb = 60‘7&11613@'30?)0590000 95 M

(Instantan@oua Valua)

NOTESS

1.

2.

3c

ko

For parallel hoater operation, oquipsont should be 30 degigned so that at nermal
supply voliege bogic tubass will opsrate at this velue of hcater veltage.

For serics heater oparation, vquipmsnt should be so designed so that at normal
supply voltage bogie tubas will opsrate at this valus of heater current.

Hoatar warm-up time is defined as the time roquired for the voltage across the
heetar to reach BOZ of the rated heater voltage aftor applying four (L) ticss
rated hsater voltage to 2 ecircuil conasigting of the tube heater in seriss wibh
a reslgtance equal to three {3) times the rated hsater voltage divided by the
rated hsater current.

Degign-Maximum Ratings are limdting valuss of opsrating and environmsntal
conditions applicable to & bogie clectron dovice of 2 spselfied type asg definsd
by its publighed data, and should not ba exgecded wuier the worsi probable
gconditions

The device manufactursr chooses thsse values to provide acceptable servise-
ability of the devics, taking responsikdlity for the effeets of changes 1xn
operating conditions dus to variaidions in device characteristics.



PRIIGO 6¥D7, LOFD7, 13FDT Paga Thros

Tho cquipmant momufaclturer should degign so that initislly amd throughout 1ife
ne design-masdinm value for the intended ssrvice 1g axceedcod with & bogle device
undor ths worst probebdle cperabing eonditions with reaspact to supply-voltags
variation, equipmont component variation, equipment contyrol adjustmsnt, load
varistion, signal variation, and environmental comnditdons,

For oporation in a 525 lins, 30 frams system as describzsd in "Standexrds of Coocd
Engineoring Practice for Television Staticng; PFedaeral Communications Comaission®,
The duty eycls of ths voltage pulse must not excesd 15% of one scanning cycls.

iIn slages opsrating with grid leak biag, an sdeguate blag rogistor or other
auitable msans is required to protsct the tubs in the absence of excitaticn.

Beetion Mo, 1 connects to Pims 6, T and B, Section No. 2 comnacts to Pins

R CEP T SRADED AREA.

50
6o
T
.1;, 29 3 and 941-
RTR-ere
11&("’? \A‘Qo
€
2.870
MAY, .

OUTLINE BASING DIAGRAM

-, e e e e
— L



RESERVATION # ___ DATE REGISTRLTION # _ DaTE

SPONSOR: Philco Radio and Television Corporation
TYPE CLASSIFICATION: Half Veave High Vecuum Rectifier

PHYSICAL SPLCIFICATIONS:

TYPE CATHODE: Unipotentisl
PIii CONKICTIONS:

Pin 1 - No Connection

"W 2 -~ Heater

® 3 - No Connection

7 5 - Ko Connection

" 7 - Heater and Cethode
¥ g .. No Connection

Cap - FPlete

BuSTWG DESIGHATION: ALC 4LAC
BASE-BOTTOM VIEW

TYPE OF TOP CaP: sinizture

6:3 TYPE OF BASE: czall Octal é-pin
TYPE OF RBULB: 5T-12
dsX. DIAUETER: 1-9/16%
MiX. OVERALL LEHNGTH: 4L=15/3zn
iaX. SE&TED' IEIGHT: 3-29/3z1
MOUNTIKG POSITION: ny

RATILGS:

Heater Voltzge 6.3 volts
Heater Current .70 amp.
iiax, Peak Inverse Voltzge 14,000 volts
Max. Pezk Plzte Current 100 ma.
Heating Time 25 seconds

TYPICAL OPERATION: - Half Vave

(Either choke or condenser input circuit. vith
condenser input the condenser should be lismited
to 0.5 iFD naxiqum.)

4C Plzte Voltage (RiS) 5,005 volts max.
DC Output Current 7.5 ma. seX.
COMIENTE:
£;> Tyoe 6Y¥3G is a half-vave rectifier for use in cathode ray

end television circuits vhere 1igh voltzge znd low current
are required.



RECEIVIN
'DATA SHEE

TENTATIVE

DESCRIPTION

The 9BR7 and 12BR7A receiving tubes contain two high perveance
diodes and a general purpose, medium mu triode. The diodes have a com-
mon cathode and are electrically independent of the triode. The 9BR7 and
12BR7A are identical to the 12BR7 except for heater ratings and warm-up
time.

MECHANICAL DATA

Cathode .. ... ... .. ... . ... . . . .. Coated Unipotential
Outline Drawing ... ... . ... 6-2
Bulb . T6 14 Glass
Base ... ... . ... ... E9-1 Small Button Miniature
Maximum Diameter . ... ... . 7 inch
Maximum Overall Length ... .. .. ... ... . ... ... 231 inches
Maximum Seated Height .. ... ... .. ... ... .. ... ... .. 1154 . inches
Basing .. ... ... RM. ICF
1—Triode Plate 6—Diode #2
2—Triode Grid 7—Diode #1

8—Diode Cathode and Internal Shield
9—Heater Center Tap

3—Triode Cathode
4—Heater
5—Heater

ELECTRICAL DATA

Direct Interelectrode Capacitances
Unshielded Shielded*

Grid to Plate (g top). ... ... ... ... ... 1.9 1.9 puf
Input,gto ¢th+k+is)y .......................26 28 uuf
Output, pto (h+kis) ..o ... 0.3 1.0 puf
Diode Input (each unit) dto (h+k+is) ... ... 1.8 2.0 ppuf
“External shield #315 connected to pin #8
Heater Characteristics
12BR7A 9BR7
Heater Voltage ............... 6.3/12.6 4.7/9.4 volts
Heater Current .. ............. 450/225 69, 600/300 6% ma
Heater Warm-up Time (Note 1). 11 11 sec
Maximum Ratings {(Design-Center Rating System)
Plate Voltage .. ............ ... 300 300 volts
DC Grid Voltage ... ... ... .. —50 —50 volts
Plate Dissipation ..... ... ... .. 2.5 2.5 watts
Peak Inverse Dinde Voltage .. ... 300 300 volts
Peak Diode Current (each unic) . . GO 60 ma
Heater-Cathode Voltage
Heater Negative with Respect to Cathode
(Total DC and Peak) . ... .. 300 300 volts
Heater Positive with Respect to Cathode
DC ... 100 100 volts
Total DC and Peak ... ... .. 200 200 volts

from JETEC release #2285, Oct. 6, 1958

9BR7

12BR7 A

DOUBLE DIODE-
TRIODE TUBES

GENERAL DESCRIPTION

Jumbo miniature double high
perveance diodes, medium
mu tricde.

DIMENSIONAL OUTLINE AND
MECHANICAL SPECIFICATIONS

L e
pe—F max—n
. -

3“ ' 3II
22 | 23max.
MAX. T 6% o e

4 9 3
*lis=~32

% MEASURED FROM BASE -SEAT TO BULB-TOP LINE

‘AS DETERMINED: BY RING GAUGE ‘OF ‘16}.0.

9PM
BASING DIAGRAM

Botom View of Base



Typical Operating Conditions and Characteristics—
Class A Amplifier

12BR7A 9BR7

Plate Voltage ................. 100 250 volts
Cathode Bias Resistor .......... 270 200 ohms
Plate Resistance (approximate}. . 15000 10900 ohms
Transconductance ............. 4000 4000 pmhos
Amplification Factor .......... 60 G0
Plate Current . ............. .- 3.7 10 ma
Grid Voltage (approximate) for

10 za plate current .. ... ... .. -5 -12 volts

Typical Operating Conditions and Characteristics—
Diode Section
Average Diode Current, Each Plateat5vDC.. ... .. ... ... ... 17 ma

NOTE 1—Heater warm-up time is defined as the time required for the voltage across
the heater to reach 80% of its rated value after applying four times the rated heater
voltage to a circuit consisting of the tube heater in sertes with a resistance equal to
three times the rated heater voltage divided by the rated heater current.

Porm No. LTC402 8/58 Printed in U.S.A.




~ PHILCO
RECEIVING TUBE
DATA SHEET

DESCRIPTION

Type 12AE7 is a jumbo miniature low-mu dissimilar double triode
intended for use as a driver tube for the audio output stage of hybrid
automobile radios. Both heater and plate are designed for 12 volt operation.

MECHANICAL DATA

Cathode ... ... . ... .. ... ... ... i Coated Unipotential
Outline Drawing ... .. ... ... ... . . 6-2
Bulb . TGS
Base ... ... ... .. E9-1 Small Button 9-pin
Maximum Diameter . ... ... . ... L 7y inch
Maximum Overall Length ... ... .. ... ... ... ... ... ..., 23/ inches
Maximum Seated Height . ....... . .. ... ... ... ... ..... 1154 . inches
Basing .. ... e 92A

1—#2 Plate 6—#1 Plate

2—#2 Grid 7—#1Grid

3—#2 Cathode —3# 1 Cathode

4—Heater 9—Heater Center Tap

5—Heater
Mounting Position ....... ... ... .. . oo Any

ELECTRICAL DATA

Direct Interelectrode Capacitance {without shield)

Grid to Plate (Triode 1) ........ ... ... i, 3.9 uuf
Grid to Plate (Triode 2) .............. .. .. ... ... . ... ... 3.4 upf
Input (Triode 1) ... ... . ... ..o 4.7 puf
Input (Triode 2) ... ... ... ... .. ... . 4.2 puf
Output (Triode 1) ........... .. ... . o i i 0.75 puf
Output {Triode 2) ......... ... ... i 0.85 ppf

Heater Characteristics

Heater Voltage . ... ... ... ... ... ... .. . i iiia. 12.6 volts
Heater Current . ......... ... .. ... ... ... ... .. 0.45 amp (=10,)
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode . ............ ... 16.0 volts
Heater Positive with Respect to Cathode ... ........ ... ... 16.0 volts

Maximum Ratings (Design-Center Rating System) (Note 1}

Plate Voltage .......... ... .. .. ... .. ... ... 16.0 volts
Positive DC Grid Voltage . ....... ... .. ... ..... ... ..... 0 volts
Plate Dissipation . ... ... ... ... . .. 0 i 1.0 watt
Grid Ciccuit Resistance . ... ... .. ... .. .. ... .. 1.5 megohms

Typical Operating Conditions and Characteristics

Plate Voltage (each triode} ... ... .. ... .. ... ... ..... 12.6 volts

Grid Leak Resistor
Triode L ... .o e e 1.5 megchms
Triode 2 ... e 1.0 megohm
(Over)

from JETEC release #2285, Oct. 6, 1958

12AE7

DISSIMILAR
DUO-TRIODE TUBE

GENERAL DESCRIPTION

Jumbo miniature dissimilar duo-
triode for hybrid auto radio driver
applications.

DIMENSIONAL OUTLINE AND
MECHANICAL SPECIFICATIONS

.

" BASING DIAGRAM
Bottom View of Base -



Plate Current

Triode 1 ..... e e et e e 1.9 ma

Trtode 2 ... e 7.5 ma
Transconductance

Triode 1 .. .. . i 4000 pmhos

Triode 2 ..., .. .. 6500 umhos
Amplification Factor

Triode b ... e e e 13.0

TEOde 2 o e e e 64
Plate Resistance

Triode b ... e e e e 3150 ohms

Triode 2 . ... e e e 985 ohms

NOTE

1. Ratings apply to each section unless otherwise stated.

Form No. LTC400—8-58 Printed in U.S.A.




TEN TATIVE

DESCRIPTION

Type 12DW8 is a diode-dissimilar duo-triode designed to function as a
combined second detector, first audio stage, and transistor driver stage in
12 volt hybrid automobile radios. Triode #1 is the first audio stage, triode
#2 is the driver. The principal feature of the 12DWB8 is jts ability to
operate with a 12 volt plate supply.

MECHANICAL DATA

Cathode ......................................Coated Unipotential
Outline Drawing ... ... .. . . ... ... ... 6-2
Bulb e TG,
Base ... ... ... ... . F9-1 Small Button Miniature
Maximum Diameter ... ... ... .. L /g inch
Maximum Overall Length .. ... ... .. ... ... ... ... ... 23 inches
Maximum Seated Height .. ........ .. ... ... ... . ... 1134 & inches
Basing . ... 9]C

1—Triode %2 Plate
2—Triode #2 Grid
3—Triode #2 Cathode

6-—Triode #1 Plate
7—Tricde #1 Grid
8—Triode #1 and Diode Cathode

4—Heater 9—Diode Plate
5—Heater
Mounting Position . ... . . i Any

ELECTRICAL DATA

Direct Interelectrode Capacitances
Shielded® Unshielded

Triode #1:

Grid to Plate (gtop)............. ... . ... 1.8 1.8 puf
Input:gto(h + k).......................... 2.9 1.6 puf
Ouiput: pto(h ~ k)........................ 1.4 0.7 pupf
Diode Plate to Trlode #1 Grid (Maximum). .. ... 0.4 0.4 puf
Triode #2:

Grid to Plate (gtop)..................... ... 3.5 32 ppuf
Input: gto (h + k)............. ... . ..., 4.4 44 yuf
Output: pro (h + k)....................... 2.1 0.7 ppf

#With external shield #315 connected to pin #8

Heater Characteristics

Heater Voltage ........ ... ... .. ... ... ... .. ... ... ..., 12.6 volts
Heater Current ... ... .. . ... e 450 ma
Maximum DC Heater-Cathode Voltage
Heater Negative with Respect to Cathode ... ........... .. 16.0 volts
Heater Positive with Respectto Cathode .. .. ... ....... ..., 16.0 volts

Maximum Ratings {Design Maximum Rating System) {Note 1)
Triode #1 Triode #2 Diode

Plate Voltage ................... 16.0 16.0 volts
Positive DC Grid Voltage ......... O 0 volts
Plate Dissipation .. .............. 0.5 0.5 0.5 watts
Grid Circuit Resistance .. ........ .. 1.5 1.5 megohm

from JETEC release #2285, Oct. 6, 1958

12DW8
DIODE, DISSIMILAR
DUO-TRIODE TUBE

GENERAL DESCRIPTION

Diode, dissimilar duo-triode for use
in hybrid auto radios.

DIMENSIONAL QUTLINE AND
MECHANICAL SPECIFICATIONS

_.':w%—mx,—- ‘

TG

.3 i /_1_5_" :
23 » T,6|_ JEmax.
MAX. - -
: 3y 3
- 2 1¥is=% . |

* MEASURED FROM ansessny TC BULB-TOP LINE

3

48 DETERMINED 8Y RING GAUGE OF '%LO.

. 6 )

9sc
BASING DIAGRAM

Bottom View of Base



Typical Operating Conditions and Characteristics
Triode #1 Triode #2 Diode

Plate Supply Voltage .. ........... 12.6 12.6 volts
Transconductance ................ 2700 6500 pmho
Amplification Factor .......... ... 9.5 6.4

Plate Current ................... 1.9 7.5 ma
Average Diode Current @ 10 v. . .. 20 ma
GridVoltage .. .................. 0 0 volts
GridResistor .. ... ... .. ...... .. .. 1.5 1.0 megohms
Plate Voltage Dropping Resistor . .. 100 100 ohms

NOTE 1—Design maximum ratings are limiting values of operating and environ-
mental 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 condi-
tions. The device manufacturer chooses these values to provide acceptable service-
ability of the device, taking responsibility for the effects of 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-voltage variation, equipment component variation,
equipment control adjustment, load variation, signal variation, and environmental
conditions.

Form No. LTC404—8-58 Printed in U.S.A.




from JETEC release #1871, March 11, 1957

CATHODE RAY T

4

14ARP4
TELEVISION

DATA SHE ET: . " 3  PICTURE

 TENTATIVE

DESCRIPTION

The 14ARP4 is a 14" 90°, rectangular, electrostatic focus and mag-
netic deflection, direct view picture tube specifically intended for
cathode drive television applications. The 14ARP4 has a maximum spot
cutoff of 50 volts and a minimum cathode current of 1000 microamperes
when operated with cathode drive at a Grid #2 voltage of 50 volts.
The gun is especially designed to provide extreme uniformity of chat-
acteristics so that a lower limit tube will provide a highlight brightness
of at least 200 foot lamberts when operated at an anode voltage of
10 kilovolts, and yet an upper limit tube will require not more than
50 volts drive to reach zero bias. Other features of the tube are a metal
backed screen, short overall length und construction which does not
require an external ion trap magnet.

ELECTRICAL DATA

Focusing Method . ... ... ... .. . . .. Electrostatic
Deflecting Method ... ... ... Magnetic
Deflection Angle, approximate
Horizontal ... ... ... 85 Degrees
Vertical . ... 68 Degrees
Diagonal . ... 90 Degrees
Direct Interelectrode Capacitance, approximate
Cathode to all ... . . 5 uuf
Grid #1 to all ... .. e 6 uuf
External Coating Capacitance ...... ... ... .. ... ... i i 800 min. uuf

1200 max. uuf

Phosphor Number .. ... . .. e e P4
Fluorescent Color . .. o White
Persistence . .. ... ... e Medium

Faceplate
Light Transmission at Center, approximate ............. ... ... ............. 78 Percent

MECHANICAL DATA

Overall Length ... .. . 13-3/16 =5/16 lnches
Neck Length .. ... 5-1/2 33/16 lnches
Greatest Dimensions of Bulb

Diagonal .. ... e 14 =1/8 Inches

Width e e e 13 =1/8 Inches

Height ... . 10-9/16 =+1,/8 lInches
Minimum Useful Sereen Dimensions (maximum assured dimensions)

Diagonal .. .. 13 Inches

adth e 12-1/16 Inches

Height .. 9l4 Inches
Bulb Number . .. e Ji12A1
Base . L. B6-63
Basing ... .. e 12 L
Anode CONLACE . . ..o e J1-21

Anode Contacr Aligns with Pin #6 230°

MAXIMUM RATINGS (Design Center Values)

Heater Voltage .. ....... ... ... 6.3 Volts
Heater Current at 6.3 Volts ... ... ... ... ... ... .. .. . ... .60 +10%, Amperes
Anode Voltage (Note FH1)* . . ... ... .. ... L. 14,000 Max. Volis DC

Grid F4 Voltage® . .. ... 1,000 Max. Volts DC




14ARPA

CATHODE CURRENT IN MICROAMPERES
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CATHODE DRIVE IN VOLTS FROM RASTER CUTOFF

DRIVE CHARACTERISTIC CURVES {
I14ARP4 11,
WITH TYPICAL EMISSION s
¥}
EF=6.3V ,
Ee1= 0
Eg2=50V
FULL RASTER 1
CATHODE DRIVE 4
j 35
7
LOW LIMIT ’
CATHODE CURRENT TUBE $
™ 7’ 225
7 RIGH LIMIT
ali CUTOFF TUBE
/]
| 4 180
1]
//
/ / 135
Gm'= 25ua/, 4 1
// | f 90
/
45
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4
/
0
5 10 15 20 25 30 35 40 45 50 55 60
CATHODE DRIVE IN VOLTS FROM SPOT CUTOFF
O 5 10 I5 20 25 30 35 40 45 50 55

HIGHLIGHT BRIGHTNESS IN FOOT LAMBERTS



14ARP4

BASING DIAGRAM

2L

NOTE .- ANODE TERMINAL
ALIGNS WITH PIN-
NO ¢ ¥ 30°

{NOTE 3)

7
‘TERMINAE zl“ r
Jl'Z' |3| "i“ 4
Latar 5" YOKE REF T
- EXTERNAL 16 LINE
CONDUCTIVE {NOTE |) , 2%
COATING —Iig + i"s
(NOTE 2) DIA.

SMALL-SHELL DUODECA
6 PIN BASE B6-63

MECHANICAL NOTES

. The reference line is determined by reference line gauge R.ET.M.A. #116.

2. The minimum size and location of the contact area to the external conductive
coating is shown in the drawings. The actual area of the coating will be large
enough to provide the specified capacitance. This external conductive coating
must be grounded.

3. The arca around the button is covered with an insulating coating.

—

Form No. LTC299

Printed in U.5.A.




CATHODE CURRENT IN MICROAMPERES

1700

1600

1500

1400

1300

1200

HOO

1000

900

800

700

600

500

400

300

200

100

14ARP4

HIGHLIGHT BRIGHTNESS IN FOOT LAMBERTS

DRIVE CHARACTERISTIC CURVES
CONVENTIONAL 14" TUBE
WITH TYPICAL EMISSION
EF=6.3V
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APPLICATION CONSIDERATIONS

The 14ARP4 is designed to give increased highlight
brightness in television sets using cathode drive. For the
purpose of specifying the performance of a particular
type of cathode ray tube, it is convenient to define a
specific transconductance which we shall call Gy’

Gm’ — T ain,
Eg oz,

where Iy . 15 the lowest zero bias cathode current of
any tube that meets the specification, and Eg y,,. is the
largest drive voltage required to drive any tube of the
type from cutoff to Iy, Since Igo yia. IS @ measure
of the minimum assured highlight brightness and since
a drive of Egy,, will always give this brightness or
more, Gm’ is a measure of the minimum large signal
transconductance of the given type.

The 14 ARP4 is designed for cathode drive service with
the grid operated at ground and the screen grid operated
at a small positive voltage. A typical connection for the
tube is shown in Figure #1. Vertical flyback blanking
may be applied either to the grid or the screen grid. With
50 volts applied to the screen grid, Gm’ is more than
double that of convenrional types of cathode ray tubes
operated with a screen grid voltage of 250 volts and
cathode drive. The use of the 14ARP4 will insure that
more than twice the peak highlight brightness and con-
trast ratio will be available with essentially the same
maximum drive voltage requirements of othet types. This
increase is illustrated in the curves of cathode current
versus drive for the 14ARP4 and a conventional tube.
These curves are plotted for cutoff limit tubes with
typical emission,

Tubes with less than typical emission will have reduced
cathode current for the same drive so that Gm’ will
be lower. The Gm’ of the 14ARP4 for a low limit
emission tube is implicit in the specification and is
equal to:

Il\'l'b Min. _ 1000 ua
ES Max. - 50 v

since the maximum drive will be the drive required to
swing the tube to zero bias, and this will be equal to the
cutoff voltage which is 50 volts or less.

The Gm’ of a conventional cathode ray tube, assuming
the zero bias cathode current is only 709 of that of the
typical tube, may be derived from the typical I versus
Ex curve. The Gm’ will be given by:

Gm' (aursy = = 20ua/v,

r —
Gm (conventionsl tube) —

-7 Tk stin. .7 (410) ua )
ES Max. - 35 v = 8.2 ua,/ v

where lio s and Eg y.. are derived from limit tubes
with typical emission. A comparisen of the Gm’ s of the
two types is given below:

Gm’ G’
Type Typical Emission  Low Limit Emission
14ARP4 25 ua,/v 20 ua/v

Conventional tube 11.4 ua/v 8.2 ua/v

14ARP4



14ARP4

Grid fz Voltage® .. ... ... ... 70 Max. Volts DC
Cathode Voltage®
Positive-Bias Value . ... ... ... ... ... o 150 Max. Volts DC
Negative-Peak Value . ..... .. ... ... ... ... . . i 0 Max, Volts
Negative-Bias Value .. ..... ... .. . . it 0 Max. Volts DC

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode

During Warmup Period Not to Exceed 15 Sec.. ... ................ 410 Max. Volts
After Equipment Warmup Period ........ .. ... ... ..l 180 Max. Volts
Heater Positive with Respect to Cathode . ............................. 180 Max. Volts

*Voltage Positive with Respect to Grid #1 unless Otherwise Specifted.

TYPICAL OPERATING CONDITIONS (Cathode Drive Service Only)

Anode Voltage ... ... ... e 10,000 Volts
Grid 34 Voltage for Focus with Anode Current of 100 ua............ ... —50 o 4350 Volts
Grid #2 Voltage ... . .. 50 Volts
Grid F1 Voltage . ... . . e e e 0 Volts
Cathode Voltage (Note H2) ... ... . i e 50 Max. Volts
Cathode Current at Zero Bias . ... .. ... . .. . . . it 1,000 Min. ua.

MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance . ......... ... ... il 1.5 Max. Megs.

NOTES

1. Anode, Grid #3 and Grid #5 are connected together within the tube and zare referred to herein as anode.
2. For visual extinction of the undeflected focused spot.

CONTRAST /(
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16ASPU

Television Picture Tube

PHILCO - LANSDALE DIVISION

CATHODE RAY TUBE
DATA SHEET

Tentative

Description

The 16ASPY4 is a 16" - 114° direct view rectangular Cathode Ray Tube
employing a sagged glass twin safety panel. The tube incorporates an
aluminized screen, non ion trap gun and is designed to operate with
electrostatic focus and magnetic deflection.

The electron gun provides an exceptionally small spot size resulting
in sharp picture resolution. The tube base is short and provides straight
through leads oriented by an indexing lug.

Electrical Data

Focusing Method . . . . . . . . . . . . . . . . . . . Electrostatic
Deflection Method . . . . e 4 e 4 e e e e e e« u . . Magnetic
Deflection Angle, approxlmate
Horizontal . . . . . . . . . . . . . . . . . . . . . 102 Degrees
Vertical . . . . . . . . . . . o0 e e e 85 Degrees
Diagonal . . . . &+« « <« « « « . + « .« 114 Degrees
Direct Interelectrode Capacltance, approximate
Cathode to A1l . . . . . . . . . . . . « . v v v v v « « . b4ouf
Grid #1 to A1l . . . . R e 3
External Coating Capa01tance G« + 4 4« s 4 + « « « . . 1000 Min. uuf
1500 Max. uuf
Heater Voltage . . e e e e e e e e . . b6.3 Volts
Heater Current at 6. 3 Volts e e e e e e e e e e 0 us tox% Amperes
Heater Warm-up Time (Note ). . . . . . . . . . . . . . . 1ll Seconds

Opticel Datsa

Phosphor Number . . . . . . . . . . . . . . . . . . . Aluminized P4
Fluorescent Color . . . . . . . . . . . . . <+« v v « « . . White
Persistence . . e e e 4 e e s s e 4w v« « .+ . Medium Short

Faceplate (Bonded Shleld) S 1 2 e
Light Transmission at Center, approximate . . . . . . . 60 Percent

Mechanical Data

Overall Length . . . . . . . . . . . . . 10 13/32 +1/4-3/16 Inches
Neck Length . . . . e « + « « + « « .4 1/8 +1/8-1/16 Inches
Greatest Dimensions of Bulb
Diagonal . . . . . . . . . + . « « . . .15 5/8 +3/32-1/32 Inches
Width . . . . . . . . . . . . . . . . .13 45/64 +3/32-1/32 Inches
Height . . . . . . . . . . . . . . . 11 3/32 +3/32-1/32 Inches

from JEDEC release #4045, Dec. 24, 1962



Continued: -2

Minimum Useful Screen Dimensions . . . . . . . . . . 125 Sq. Inches
(maximum assured dimensions)
Diagonal . . . . . . . . . . . . « 4 « v+« « « .« . .14 7/8 Inches
Width. . . . . . . « . « +« ¢« v « « « « « « « « .+ .12 15/16 Inches
Height . . . . . . . . . « v « ¢« + « « « & « +« « « « 10 1/4 Inches
Bulb . . . . . . . . . . e e e e e e e e e e e e .. JL25AL
Base . . . . . . v e e e e e e e e e e e 4 e e e e e oo . B7-208
Basing . . . O -1 214
Anode Contact . . R S 72 §

Anode Contact Allgns w1th Pnn #u t 3p0

Grid Drive Service

Voltages are positive with respect to Cathode unless indicated
otherwise,

Maximum Ratings (Absolute Maximum Values)

Anode Voltage (Note 2) . . . . . . . . . 20,000 Max. Volts DC
Grid #4 Voltage. . . . . . . . . . -550 Min, to +llOO Max. Volts DC
Grid #2 Voltage. . . . . . . + + « « « 4+ « « + . . 550 Max. Volts DC
Grid #1 Voltage
Negative-Bias Value . . . . . . . . . . . . . . 154 Max, Volts DC
Negative-Peak Value . . . . . . . . . . . . . . . 220 Max. Volts
Positive-Bias Value . . . . . . . . . . . . . . . 0 Max. Volts DC
Positive-Peak Value e e 4« + 4 e e < <« <« 4 . 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to exceed

15 Seconds . . e « + « « + « + . U50 Max. Volts
After Equipment Warm up Perlod . e «+ « . . . 200 Max. Volts
Heater Positive with Respect to Cathode . « . . . 200 Max. Volts

Typical Operating Conditions

Anode Voltage . . . e 4+ « e e v + « + + . . 15,000 Volts DC
Grid #u4 Voltage for Focus e v+ v « « +« « « . . =100 to +300 Volts DC
Grid #2 Voltage . . s 4 v 4« « 4« + « « 4 « « . . 300 Volts DC
Grid #1 Voltage (Note 3) e e e e e e e e e 4 e e . =43 to -70 Volts

Maximum Circuit Values

Grid #1 Circuit Resistance . . . . . . . . . . . . . . 1.5 Max. Megs

Cathode Drive Service

Voltages are positive with respect to Grid #1 unless indicated
otherwise.

Maximum Ratings (Absolute Maximum Values)

Anode Voltage (Note 2) . . . . . . . . . . . . 20,000 Max. Volts DC
Grid #4 Voltage . . . . . . . . . =400 Min. to +1250 Max. Volts DC

Grid #2 Voltage . . . . - . « « « o « + « - . . . 700 Max. Volts DC



Continued: -3-

Cathode Voltage
Positive-Bias Value .
Positive-Peak Value
Negative-Bias Value
Negative-Peak Value
Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
15 Seconds
After Equipment Warm up Perlod
Heater Positive with Respect to Cathode

Typical Operating Conditions

Anode Voltage . e .-
Grid #4 Voltage for Focus
Grid #2 Voltage

Grid #1 Voltage . . . . .
Cathode Voltage (Note 3).

Maximum Circuit Values

Grid #l Circuit Resistance . . . . . . .

Notes:

154 Max. Volts DC
. 220 Max. Volts
0 Max. Volts DC

2 Max. Volts

450 Max. Volts
. 200 Max., Volts
. 200 Max. Volts

15,000 Volts DC

".100 to +300 Volts DC

300 Volts DC
. 0 Volts DC
+38 to +59 Volts DC

. 1.5 Max. Megs.

1. Heater warm-up time is defined as the time required for the
voltage across the heater to reach 80% of its rated value after
applying 4 times rated heater voltage to a circuit consisting
of the tube heater in series with a resistance equal to 3 times
the rated heater voltage divided by the rated heater current.

2. Anode, Grid #3, and Grid #5 are connected together within the

tube and are referred to herein as anode.

3. For visual extinction of the focused raster.

For cutoff of

undeflected focus spot, the absolute value of the bias bhetween
cathode and grid will increase by about 5 volts.

11/1/62



PHIICO CORPORATICN - LANSDALE DIVISION

Outline Drawing
16ASPL
Television Picture Tube
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MECHANICAL NOTES

. The reference line is determined by reference line gauge JEDEC 4126,
The area around the button is covered with an insulating coating.

Socket for this base should not be rigidly mounted; it should have flexible
leads and be allowed to move freely. The design of the socket should be
such that the circuit wiring cannot impress lateral strains through the
socket contacts on the base pins. Bottom circumference of the base wafer
will fall within a circle concentric with bulb axis and having a diameter
of 1 374",

N =

v

WARNING

X-ray radiation shielding may be pecrssury i protect agawnst possible danger f persoual infury
from prolmged caposwe at close mange o this lube 1 operated at unvle volages higher than
18.000 volts,

The leformation, diagrams, oz any other data mcluded harein are believel to he uccurate and relinble, However, the Philce Corporaticn, Lansdale Nivislos,
0o respoasibility or Labulity whatsosver for the application, mlerpratativn ur use made of such uiforroetsrn, disgraos v date eopecially mpofar as
the use vf sad 1afornmetion, disgrams o: data affeicts an, patent, traderuark (i propnetas dote “ghts
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?‘PHII.CO

CATHODE RAY TUBE

DATA SHEET

TENTATIVE

DESCRIPTION

The 17DAP4/5F17 is an extremely short electrostatic focus and magnetic deflec-
tion, direct view picture tube specifically intended for television applications.
Special features of the tube are its very short overall length and unusually low
heater power. The heater is a 450 milliampere 2.68 volt design with controlled
warm-up time for series string application. Other features of the tube are a metal
backed screen, a new straight gun requiring no jon trap magnet, excernal con-
ductive coating, and a new short integral glass-button base having straight thru

leads and an indexing lug.

ELECTRICAL DATA

Focusing Method .. ......... ... ........ .. Electrostatic
Deflecting Method ... . ....... ... . ... ..... Magnetic
Deflection Angle, approximate
Horizontal . . ... .. .. N 105 Degrees
Vertical ... ... ... ... ... oo 87 Degrees
Diagonal .. ... ... ... ... .. L. 110 Degrees
Direct Interelectrode Capdcnance, approximate
Cathode to ALl .. ... ... ... ... ... ... ... .. 3.65 puf
Grid F1to All .o 4.15 ;L,u.f
External Coating Capacitance ... . ........ .. 900 Min. puf
1400 Max. puf
Heater Volrage ....... .. ............. 2.68--5%, Volts
Heater Current at 2.68 Volts ...... .. ... .. 0.45 Amperes
Heater Warm-up Time (Note 1) ....... ... ... 11 Seconds
OPTICAL DATA
Phosphor Number . ... ... ... ... ... . ... .. P4
Fluorescent Color .. ... ... . ... ... ... ..... White
Persistence ... ... ... ... ..o Medium
Faceplate
Light Transmission at Center, approximate. .. .77 Percent
MECHANICAL DATA
Overall Length .. ... ... ... ..., 10134 234, Inches
Neck Length .. ........... ... ......3%g=x¥; Inches
Greatest Dimensions of Bulb
Diagonal ...... ... ... ... ... ... 16% 4= V4 Inches
Width ... ... ... .. . ... ........15% =45 Inches
Height ... ... .. ... ... ..... ... 123/ -+ 14 Inches

Minimum Useful Screen Dimensions
(maximum assured dimensions)

Diagonal ... ... . .. ... .o 1534 Inches
Wideh .. .. 143/ Inches
Height .................. ... ... ... 11114 . Inches
Base ... e B7-208
Basing . .8JK
Anode Conmct ................................. J1-21

Ancde Contact Aligns with Center
Line between Pin #6 and #7 +30°
GRID DRIVE SERVICE

Voltages are positive with respect 1o cathode unless indi-
cated otherwise.

17DAP4/SF17

TELEVISION
PICTURE

TUBE

MAXIMUM RATINGS (Absolute Maximum Values)

Anode Voltage (Note 2) .......... 17,600 Max. Volts DC
Grid #4 Voltage . — 700 to --950 Max. Volts DC
Grid #2 Voltage .. ................. 550 Max. Volts DC
Grid %1 Voltage
Nepative-Bias Value ........_ . ... 155 Max. Volts DC
Negative-Peak Value ........ .. ... .. 220 Max. Volts
Positive-Bias Value ................. 0 Max. Volts DC
Positive-Peak Value .. .................. 2 Max. Volis

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
158econds ...................... 450 Max. Volts
After Equipment Warm-up Period . .. .200 Max. Volts
Heater Positive with Respect to Cathode. .200 Max. Volts

TYPICAL OPERATING CONDITIONS

Anode Voltage .. ..................... 14,000 Volts DC
Grid #4 Voltage for Focus .. ...... .. 100 to 500 Voits DC
Grid #2 Voltage ........... ... ... ..., 300 Volts DC

Grid #1 Voltage(Note 3) . —3510 —72 Volts DC

MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance . ........... .. 1.5 Max. Megs.

CATHODE DRIVE SERVICE

Voltages are positive with respect to Grid 1 unless indi-
caled otherwise.,

MAXIMUM RATINGS (Absolute Maximum Values)
Anode Voltage (Note 2) .. ........17,600 Max. Volts DC
Grid #4 Voltage ...... .. ~550t0 + 1100 Max. Volts DC
Grid 2 Voltage ... ... ... ... ... 700 Max. Volts DC

Cathode Volrage
Positive-Bias Value .. ... ....... .. .. 155 Max. Volts DC
Positive-Peak Value .. ... ... ... ... ..220 Max. Volts
Negative-Bias Value . ... ... ... .. 0 Max. Volts DC

Negative-Peak Value .. ............ .. .. 2 Max. Volts
Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
15Seconds . ... ... ... ... 450 Max. Volts
After Equipment Warm-up Period. .. .200 Max. Volts
Heater Positive with Respect to Cathode. . 200 Max. Volts

from JETEC release #2218, June 16, 1958



TYPICAL OPERATING CONDITIONS

Anode Voltage ....................... 14,000 Volts DC
Grid #4 Voltage for Focus .......... 150 to 550 Volts DC
Grid #2 Voltage ........................ 300 Volts DC
Grid g1 Voltage . ..... .............ooean, 0 Volts DC

Cathode Voltage (Note #3)

MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance .............. 1.5 Max. Megs.

NOTES

1. Heater warm-up time is defined as the time required for
the voltage across the heater to reach 809, of its rated
value after applying 4 times rated heater voltage to a cit-
cuit consisting of the tube heater in series with a resis-
tance equal to 3 times the rated heater voltage divided by
the rated heater current.

2, Anode, Grid #3 and Grid #5 are connected together

within the tube and are referred to herein as anode.

3. For visual extinction of the focused raster. For cutoff of
the undeflected focus spot, the absolute value of the bias
between cathode and grid will increase by about 5 volts.

CAP, 63,65
4 <

<REFERENCE

LINE (NOTEN)

MECHANICAL NOTES

1. The reference line is determined by reference line gauge JETEC #126.

2. The area around the button is covered with an insulating coating.

3. Socket for this base should not be rigidly mounted; it should have flex-
ible 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 the base wafer
will fall within a circle concentric with bulb axis and having a diameter

of 134",

WARNING

X-ray radiation shielding mny be necessary to protect against passible danger of personal injury
from prolonged cxposure at close range if this tube is operated at ancde voltages higher than

16,000 volts.

Form No. LTC309

Printed in U.5.A.




from JEDECrelease #2586, Sept. 14, 1959

"PHILCO

CATHODE RAY TUBE

'-DATA SHEET

TENTATIVE

DESCRIPTION

The 17DRP4 is an extremely short electrostatic focus and magnetic deflection, '
direct view picture tube specifically intended for television applications. The S g
tube incorporates internal magnetic shielding in the gun design so that, in spite
of the very short neck length, deflecting yokes without special magnetic shields
may be used. Another feature of the tube is its unusually low heater power.
The heater is a 450 milliampere, 2.68 volt design with controlled warm-up time
for series string apphcatlons Other features nf the tube are a metal backed
screen, a Stralght gun requiring no ion trap magnet and a short integral glass-

button hase having straight through leads and an indexing lug The distinctive

yellow base identifles the 17DRP4 as having internal magnetic shielding.

ELECTRICAL DATA

Focusing Method . ... ... ... . ... ... ... Electrostatic
Deflecting Method ........ ... ... . ... ... .. Magnetic
Deflection Angle, approximate

Horizontal .. ... ... ... ... .. .. ... 105 Degrees

Vertical ... .. ... .. .. 87 Degrees

Diagonal .. ... ... .. ... ... ... 110 Degrees
Direct Interelectrode Capacnmce approximate
Cathode to AU ... .. .. ... ... ... ... .. 3.65 puf
Grid #1to All ........ ... ... ... . ... ... 415 ppf
External Coating Capacitance ........... ... 900 Min. ;i f
1400 L“IZIX. 'u,,uf
Heater Voltage . ... ... .. ... .. ... ... 2.08x109% Volts
Heater Current at 2.68 Volts . ... .. .. 0.45 Amperes
Heater Warm-up Time (Note1) .. ... ... ... 11 Seconds
OPTICAL DATA
Phosphor Number ... ... ... ... ... ... . ... ..., P4
FluorescentColor . . .. .. ... ... ... .. ... ..... White
Persistence .. ... ... ... ..., Medium
Faceplate
Light Transmission at Center, approximate. .. .77 Percent
MECHANICAL DATA
Overall Length .. ............... ... 10131 ;+34, Inches
Neck Length ....... ... ... ... ... 311 =¥« Inches
Greatest Dimensions of Bulb
Diagonal ...... ... ... L 169 s +=1% Inches
Wideth ... 155414 Inches
Heighe .. ... ... ... . ... .. ... 123/, 414 Inches

Minimum Useful Screen Dimensions
(maximum assured dimensions)

Diagonal ... ... . ... ... .. ... .. 153/ Inches
Wideh ... 1434 Inches
Height .. ... ... ... .. .. R 11114 - Inches
Bulb .. N3215A1
Base ..B7-208
Basing . ... ... ... 8JK
Anode Contact .. ... .. JJr21

Anode Contact Aligns Wlth Cemer
Line between Pin #6 and #7 +30°

GRID DRIVE SERVICE

Voltages are positive with respect to cathode unless indi-
cated otbertwise.

17DRP4

TELEVISION
PICTURE
TUBE

@B‘ﬂl ﬂEﬁL Pﬁ@@m
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MAXIMUM RATINGS (Absolute Maximum Values)

Anode Voltage (Note 2) .......... 17,600 Max. Volts DC
Grid #£4 Volrage .. ... . ... — 700 to 4950 Max, Volts DC
Grid #2 Voltage ................... 550 Max. Volts DC
Grid #1 Voltage
Negative-Bias Value .. ... .. .. 155 Max. Volts DC
Negative-Peak Value ... ....... .. ... 400 Max. Volts
Positive-Bias Value ....... . . ... .. .. 0 Max. Volts DC
Positive-Peak Value ... ... . ... ... .. .. 2 Max, Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
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

Anode Voltage ................ ... . .. 14,000 Volts DC
Grid #4 Voltage for Focus ... ... ... 100 to 500 Voits DC
Grid #2 Voltage ................. . ......300Volts DC

Grid #1 Voltage(Note 3) . =35ta =72 Volts DC

MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance .............. 1.5 Max, Megs.

CATHODE DRIVE SERVICE

Voltages are positive with respect 1o Grid 31 unless indi-
cated otherwise.

MAXIMUM RATINGS (Absolute Maximum Values}

Anode Voltage (Note2) .......... 17,600 Max. Volts DC
Grid #£4 Voltage ........ —550 to 4 1100 Max. Volts DC
Grid #2 Voltage ... ........ ... ... 700 Max. Volts DC
Cathode Voltage
Positive-Bias Value . . ... ... ... .. 155 Max. Volts DC
Positive-Peak Value .. ... .. ... . .. ..220 Max. Volts
Negative-Bias Value ... .......... .. .. 0 Max. Volts DC

Negative-Peak Value .. ............. ... 2 Max. Volts
Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Duaring Warm-up Period not to Exceed
15 Seconds .......... . ... ... . ... 450 Max. Volts
After Equipment Warm-up Period. .. 200 Max. Volts
Heater Positive with Respect to Cathode. . 200 Max. Volts



17DRP4

TYPICAL OPERATING CONDITIONS

Anode Voltage . ...................... 14,000 Volts DC
Grid #4 Voltage for Focus .......... 150 to 550 Volts DC
Grid 2 Voltage ... ..................... 300 Volts DC
Grid #1Voltage .......................... 0 Volts DC
Cathode Voltage (Note #3)....... +34 to +60 Volts DC

MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance .............. 1.5 Max. Megs.

NOTES

1. Heater warm-up time is defined as the time required for
the voltage across the heater to reach 809, of its rated
value after applying 4 times rated heater voltage to a cir-
cuit consisting of the tube heater in series with a resis-
tance equal to 3 times the rated heater volrage divided by
the rated heater current.

2. Anode, Grid #3 and Grid #5 are connected together
within the tube and are referred to herein as anode,

3. For visual extinction of the focused raster. For cutoff of
the undeflected focus spot, the absolute value of the bias
between cathode and grid will increase by about § velts.

6| CAP 03,05
ae @)

MECHANICAL NOTES

1, The reference line is determined by reference line gauge JETEC #126.

2. The area around the button is covered with an insulating coating.

3. Socket for this base should not be rigidly mounted; it should have flex-
ible 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 circamference of the base wafer
will fall within a circle concentric with bulb axis and having a diameter

of 134",

WARNING

X-roy radiation shielding may be necessary to protect ngainst possible danger of personal injury
from prolonged exposure at close range if this tube is operated at anode voltages higher than

16,000 volts.

form No. LTC442—Aup. 5%
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PHILCO.

CATHODE RAY
DATA SHEET

TENTATIVE

DESCRIPTION

The 19BLP4 is a directly viewed, rectangular glass picture tube having an alumi-
nized screen. Other features include a relatively flat envelope, compound radius
faceplate, a special internal contouring in the deflection yoke region to obtain

114° deflection with 110° components.

A short improved electron gun requiring no ion trap magnet and which also
improves edge focus quality is also incorporated as well as external conductive
coating and a new short integral glass button base having straight thru leads and

an indexing lug.

ELECTRICAL DATA

Focusing Method ......................... Electrostatic
Deflecting Method ........... ... .. ... ... Magnetic
Deflection Angle, approximate
Horizontal ..................iiioo. 102 Degrees
Vertical .............. . e 85 Degrees
Diagonal ............. .. ... ool 114 Degrees
Direct Interelectrode Capacitance, approximate
Cathodeto All ... ... ...ty 4 ppf
Grid #1t0 ALl ... ... ... 5 upf
External Coating Capacitance ............. 1300 Min. upf
1700 Max. y.p,f
Heater Voltage . ................ ... ..., 6.3 Volts
Heater Current at 6.3 Volts ............... 600 == 30 Ma,
Heater Warm-up Time (Note1) ............. 11 Seconds
OPTICAL DATA
Phosphor Number . ..................... Aluminized P4
Fluorescent Color .. .. ...................co0n. White
Persistence .. ..........oooviiaoii, Medium Short
Faceplate

Light Transmission at Center, approximate . . .78 Percent

MECHANICAL DATA

OverallLength . ............... 1154, + 14 — 3{¢ Inches
NeckLength . ................ ... 45 + g — Vg Inches
Greatest Dimensions of Bulb

Diagonal ..........ccooiiiiiiin, 18%3 = 13 Inches

Width ... 16184, =+ 14 Inches

Height ................. .. ... 13114, &+ 15 Inches
Minimum Useful Screen Dimensions . .. .. .. 172 Sq. Inches

{maximum assured dimensions)

Diagonal ... ....... ... 179, Inches

Width .. ... 1515 Inches

Height . ... ... .. ... ... 12 Inches
BUlB o J149A2
Base ... e B7-208
Basing . ....... .. 8HR
Anode Contact ... ...ooiii e J1-21

Anode Contact Aligns with Pin #4 + 30°

GRID DRIVE SERVICE
Voltages are positive with respect to cathode unless indicated
otherwise

from JEDEC release #3336, July 10, 1961
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MAXIMUM RATINGS {Design Maximum Values)

Anode Voltage (Note 2) .......... 20,000 Max. Volts DC
Grid #4 Voltage . ... —550 Min. to + 1100 Max, Volts DC
Grid #2 Voltage . ........ 200 Min. to 550 Max. Volts DC
Grid #1 Voltage
Negative-Bias Value . .............. 154 Max. Volts DC
Negative-Peak Value . ................. 220 Max. Volts
Positive-Bias Value . ................. 0 Max. Volts DC
Positive-Peak Value .................... 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
158econds ...................... 450 Max. Volts
After Equipment Warm-up Period . . ..200 Max. Volts
Heater Positive with Respect to Cathode. .200 Max. Volts

TYPICAL OPERATING CONDITIONS

Anode Voltage ....................... 16,000 Volts DC

Grid #4 Voltage for Focus . ........... 0 to 400 Volts DC

Grid #2 Voltage . ....................... 400 Volts DC

Grid #1 Voltage (Note 3) ........ —36t0 —94 Volts DC
MAXIMUM CIRCUIT VALUES

Grid #1 Circuit Resistance . .............. 1.5 Max. Megs.

CATHODE DRIVE SERVICE

Voltages are positive with respect to Grid #1 unless indi-
cated otherwise.

MAXIMUM RATINGS {Absolute Maximum Values)

Anode Voltage (Note 2) .......... 20,000 Max. Volts DC
Grid #4 Voltage . ... —400 Min. to +1250 Max, Volts DC
Grid #2 Voltage ......... 350 Min. to 700 Max. Volts DC
Cathode Voltage
Positive-Bias Value . . ........... ... 154 Max. Volts DC
Positive-Peak Value . ... ........ ... .. .. 220 Max. Volts
Negative-Bias Value . ............. ... 0 Max. Volts DC
Negative-Peak Value ................... 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
158econds ...................... 450 Max. Volis
After Equipment Warm-up Period . . ..200 Max. Volts
Heater Positive with Respect to Cathode. .200 Max. Volts
Form No. LY90—Apr. 61
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TYPICAL OPERATING CONDITIONS

NOTES

Anode Voltage ....................... 16,000 Voles DC 1. Heater warm-up time is defined as the time required for

. the voltage across the heater to reach 809, of its rated
thd #4 Voltage for Focus . ........... 0 to 400 Volts DC value after applying 4 times rated heater voltage to a cir-
Grid #2Voltage . ....................... 400 Volts DC cuit consisting of the tube heater in series with a resist-
Grid #1 Voltage ...............ccovvennn.. 0 Volts DC ance equal to 3 times the rated heater voltage divided by

the rated heater current.

2. Anode, Grid #3 and Grid #5 are connected together
within the tube and are referred to herein as anode.

3, For visual extinction of the focused raster. For cutoff of
the undeflected focus spot, the absolute value of the bias
between cathode and grid will increase by about 5 volts.

Cathode Voltage (Note #3) + 36 to 4+ 78 Volts DC

......

MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Reststance . .. ............ 1.5 Max. Megs.
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MECHANICAL NOTES

1. The reference line is determined by reference line gauge JEDEC #126.

2. The area around the button is covered with an insulating coating.

3. Socket for this base should not be rigidly mounted; it should have flex-
ible 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 the base wafer
will fall within a circle concentric with bulb axis and having a diameter
of 134",

WARNING

X-ray racintion shiclding may he necessary to protect agninst possible danger of personnl injury
from prolonged exposure at close range if this tube is operated nt anode voltages higher than
16,000 volts,

The information, diagrams, or any other data included hercin are believed to be accurate and relinhle. However, the Philco Comporation, Lansdale Divisian,
assumes no responsibility or Uability whatsoever for the application, interpretation or use made of such information, dingrams or data espccinlly insofar as
the use of said Information, dingrams or data affects any pateat, trademnrk or proprietary dats rights,
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PHILCO.
CATHODE RAY TUBE

DATA SHEET

TENTATIVE

DESCRIPTION

The 19BMP4 is a directly viewed, rectangular glass picture tube. The tube is

electrically identical to the 19BLP4.

It incorporates a short improved electron gun requiring no ion trap magnet and
which also improves edge focus quality. The tube is externally coated and fea-
tures the new short integral glass button base having straight thru leads and an

indexing lug,

ELECTRICAL DATA

Focusing Method ............ ... ... ... .. Electrostatic
Deflecting Method .. .. ................... ... Magnetic
Deflection Angle, approximate
Horizontal ........ ... ... ... ... ........ 102 Degrees
Vertical .. ... ... ... . L 86 Degrees
Diagonal ........... ... ... ... 114 Degrees
Direct Interelectrode Capacitance, approximate
Cathode to All ...... .. ... ... .. oo 4 ppuf
Grid #1to All .. ... ... ... ... . . ... 5#,;}..f
.Extemal Coating Capacitance . ... ......... 1300 Min. pu.f
1700 Max. #Pf
Heater Voltage . ... .......... .. ... ... ........ 6.3 Voles
Heater Current at 2.68 Volts . .. .. .. 0.600 == .030 Amperes
Heater Warm-up Time (Note 1) ............. 11 Seconds
OPTICAL DATA
Phosphor Number . ............... ... ... Aluminized P4
Fluorescent Color . ... ....... ... ... .......... Whize
Persistence . ......... ... .. ... ... . ..., Medium Short
Faceplate (Bonded Shield) ...... ... ... .. ... FP159A2
Light Transmission at Center, approximate . .. .44 Percent

MECHANICAL DATA

Overall Length . .. .. ... ... ... ... ...11%; == 14 Inches
Neck Length ................... . ... 415 == 1 Inches
Greatest Dimensions of Bulb
Diagonal ...... ................ 19.856 == .094 Inches
Width ............. ... e 17.264 = .094 Inches
Heighe ........................ 14.090 =+ .094 Inches
Minimum Useful Screen Dimensions .. ... .. 172 8q. Inches
(maximum assured dimensions)
Diagonal ................ ... ... . ..., 1734 Inches
Width . ... ... 155{ & Inches
Height . ... . ... ................ ... 1214, Inches
Bulb ... J149-C1
Base .. e B7-208
asing . ... 8HR
‘Anode Contact . ......... ... ... . ... ... ... ..., J1-21

Anode Contact Aligns with Pin #4 = 30°

GRID DRIVE SERVICE
Voltages are positive with respect to cathode unless indicated
otherwise.

from JEDEC release #3336, July 10, 1961
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MAXIMUM RATINGS (Design Maximum Values)

Anode Voltage (Note 2) .......... 20,000 Max. Volts DC
Grid #4 Voltage . ... —550 Min. to 41100 Max. Volts DC
Grid #2 Voltage . ........ 200 Min. to 550 Max. Volts DC
Grid #1 Voltage
Negative-Bias Value . . ............. 154 Max. Volts DC
Negative-Peak Value . . ........... .. _. 220 Max. Volts
Positive-Bias Value ... ............... 0 Max. Volts DC
Positive-Peak Value ........... ........ 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
158econds ...... ... ... ... ... 450 Max. Volts
After Equipment Warm-up Period . .. .200 Max. Volts
Heater Positive with Respect to Cathode. . 200 Max, Volts

TYPICAL OPERATING CONDITIONS

Anode Voltage ....................... 16,000 Volts DC
Grid #4 Voltage for Focus . ......... 0 to +400 Volts DC
Grid #2 Voltage . ....................... 400 Volts DC
Grid #1 Voltage (Note 3) ...... .. —36to —94 Volts DC

MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance . ... ......... .. 1.5 Max. Megs.

CATHODE DRIVE SERVICE
Voltages are positive with respect to Grid #1 unless indi-
cated otherwise.

MAXIMUM RATINGS (Absolute Maximum Values)

Anode Voltage (Note2) .......... 20,000 Max. Volts DC
Grid #4 Voltage . ... —400 Min. to 4 1250 Max. Volts DC
Grid #2 Voltage . .... .. .. 350 Min. to 700 Max. Volts DC
Cathode Voltage
Positive-Bias Value ..............., 154 Max. Volts DC
Positive-Peak Value .. ... ... .. ... . ..., 220 Max. Volts
Negative-Bias Value . ......... ... ... 0 Max. Volis DC
Negative-Peak Value ......... ... ..., 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
158econds . ..................... 450 Max, Volts
After Equipment Warm-up Period . ...200 Max. Volts
Heater Positive with Respect to Cathode. . 200 Max, Volts

Form No. L191—Apr, 61
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TYPICAL OPERATING CONDITIONS

NOTES
1. Heater warm-up time is defined as the time required for

Anode Voltage ....................... 16,000 Volts DC the voltage across the heater to reach 80% of its rated

Grid #4 Voltage forFocus ............ 0 to 400 Volts DC value after applyxng 4 times rated heﬂ.tef voltage to a cir-

Grid #2 Voltage . ....coovvoeennennon, 400 Volts DC cuit consisting of the tube heater in series with a resist-
] ) Volts DC ance equal to 3 times the rated heater voltage divided by

Grid #1 Vo L} < I I I 0 Volts . the rated heater current.

Cathode Voltage (Note #3) ...... +36 to 478 Volts DC 2. Anode, Grid #3 and Grid #5 are connected together

within the tube and are referred to herein as anode.

3. For visual extinction of the focused raster. For cutoff of
the undeflected focus spot, the absolute value of the bias
between cathode and grid will increase by about 5 volts.

MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance . ... ........... 1.5 Max. Megs.
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DIAGRAM NOTES:
1. Reference line is determined by plane C-C’ of JEDEC #126 Reference
Line Gauge, when the gauge is seated against the bulb.
2. Planes perpendicular to tube axis and passing through points X, Y and
Z are located as follows:
Plane tangeat to crown of face to plane of X: 0.500” Nom.
Plane of X to plane of Y = ,429” 4= .030”.
Plane of X to plane of Z = .749” 4= .030”.

WARNING

X-ray radintion shielding may be necessary to protect ngninst possible danger of personal injury
from prolonged exposure at close range if this tube is operated at anode voltages higher than
168,000 volts,

The Information, diagrams, or any other data included herein are believed to be accurate and relinble. However, the Philco Corporation, Lansdale Division,
assume’ no msponslbmty or liability whatsoever for the application, interpretation or use made of such information, diagrams or data especially insofar as
the use of snid information, diagrams or data affects any patent, trademark or proprictary data rights,
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PHILCO.

CATHODE RAY
DATA SHEET

TENTATIVE

DESCRIPTION

The 19BUP4 is a 19"—114° direct view, rectangular glass, cathode ray tube em-
ploying both electrostatic focus and magnetic deflection for television applica-
tions. The heater-cathode package is designed to operate at less than 14 watt with
the heater rated at 2.2 volts and 102 milliamperes. With this low power require-
ment rating, the picture tube reaches an acceptable brightness level at only a
fraction of the time required of conventional picture tubes. Other design fea-
tures include a straight electron gun requiring no ion trap, metal backed screen
for improved contrast and light output, a neck terminated in a hard lead stem

TUBE

19BUP4
TELEVISION

PICTURE
TUBE

and an indexing lug adapted to a short base. It has a relatively flat envelope,
compound radius faceplate, a special internal contouring in the deflection yoke

region to obtain 114° deflection with 110° components.

ELECTRICAL DATA

Focusing Method . ................. .. ..., Electrostatic
Deflecting Method .......................... Magnetic
Deflection Angle, approximate
Horizontal ......................... ... 102 Degrees
Vertical ............... ... ..o 85 Degrees
Diagonal ........ ... ... it 114 Degrees
Direct Interelectrode Capacitance, approximate
Cathode to All ........... .. .. ... ... ... 1.2 puf
Grid #1 o All . ... .. 5.5 p.‘u.f
External Coating Capacitance ............. 1300 Min, puf
1700 Max. puf
Heater Voltage ...................... 2.2 = 109, Volts
Heater Currentat2.2 Volts . .................., 102 Ma.

MECHANICAL DATA

Overall Leogth _................ .. .. 1134 =+ 3. Inches
Neck Length ........................ 434 + 1 Inches
Greatest Dimension of Bulb

Diagonal ......................... 1854 == U4 Inches

Width ........... ... ... 16134, + L4 Inches

Height ......................... 13114, + 14 Inches
Minimum Useful Screen Dimensions . ... ... 172 Sq. Inches

{maximum assured dimensions)

Diagonal ............ ... ... ... ... 1794 Inches

Width .. ........ ... 1514 Inches

Height ........ ... ... ... ... .. ... 12 Inches
Bulb ........ J149A1
Base ... B7-208
Basing ............ ... ... 8HR
Anode Contact .. .. ... .. ... ... ... ... Ji21

Anode Contact Aligns with Pin # 4 + 30°

OPTICAL DATA

Phosphor Number ............. ... ... .. Aluminized P4
Fluorescent Color .................. ... ... .. White
Persistence .. .................... .. .. Medium Short

Faceplate

Light Transmission at Center, approximate . . .78 Percent

CATHODE DRIVE SERVICE

Voltages are positive with respect to Grid # 1 unless indi-

cated otherwise,

MAXIMUM RATINGS (Absolute Maximum Values)

Anode Voltage (Note 1) ......... 18,750 Max. Volts DC
Grid #4 Voltage . ... —200 Min. to + 500 Max. Volts DC
Grid g2 Voltage ................ ... 250 Max. Volts DC
Cathode Voltage
Positive-Bias Value ............ . .. 154 Max. Volts DC
Positive-Peak Value . ... ... .. ... . .. .. 220 Max. Volts
Negative-Bias Value ........_ ... ... .0 Max. Volts DC
Negative-Peak Value ...... ... . . .. .. 2 Max. Volts

Peak-Heater-Cathode Voleage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
158econds ................... ... 450 Max. Volts
After Equipment Warm-up Period . . . 200 Max. Volts
Heater Positive with Respect to Cathode. . 200 Max. Volts

Form No. 1339—)an. 62
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TYPICAL OPERATING CONDITIONS

Anode Voltage ....................... 14,000 Volts DC
Grid 4 Voleage for Focus ........... 0 to 400 Volts DC
Grid 2 Voltage . ....................... 100 Volts DC
Grid #1 Voltage ......................... 0 Volts DC

Cathode Voltage (Note 2)

(LR
li;z ~a

(NOTE &)

MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Reststance . ............. 1.5 Max. Megs.
NOTES

1. Anode, Grid #3 and Grid #5 are connected together
within the tube and are referred to herein as anode,

2. For visual extinction of the focused raster. For cutoff of

the undeflected focus spot, the absolute value of the bias

between cathode and grid will increase by about 3 volts.
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MECHANICAL NOTES

1. The reference line is determined by reference line gauge JEDEC #126.

2. The area around the button is covered with an insulating coating.

3. Socket for this base should not be rigidly mounted; it should have flex-
ible 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 the base wafer
will fall within a circle concentric with bulb axis and having a diameter

of 134"

WARNING

X-ray radiation shielding may be necessary to protect against possible danger of personnl injury
from prolonged exposure at close range if this tube is operated ot anode voltages higher than

16,000 volts

The informntion, diagrams, or any other data included herein are believed to be nccurate and relinhie. However, the Philco Corporation, Lansdele Division,

assumes no responsibility or linbility whatsoever for the application, interpretation or use made of snch information, diagrams or
the use of said information, diagrams or data affects any patent, tredemark or proprietary data rights,
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19CIPY

Television Picture Tube

PHILCO CORPORATION - LANSDALE DIVISION

CATHODE RAY TUBE

DATA SHEET

Tentative

Description

The 19CJPY4 is a directly viewed, rectangular glass picture tube
having an aluminized screen. Other features include a relatively flat
envelope, compound radius faceplate, a special internal contouring in
the deflection yoke region to obtain 114° deflection with 1109
components.

A short improved electron gun requiring no jion trap magnet and
which also improves edge focus quality is also incorporated as well
as external conductive coating and a new short integral glass button
base having straight thru leads and an indexing lug.

Electrical Data

Focusing Method . . . . . . . . . . . . . . . . . Electrostatic
Deflecting Method . . . . . . . . . . . . . . . . . . . Magnetic
Deflection Angle, approximate
Horizontal. . . . . . . . . . . . « . . . « . . . 102 Degrees
Vertical. . . . . . . . . . . « « . . « « + . « . . B5 Degrees
Diagonal. . . e « « +« « « <. . 114 Degrees
Direct Interelectrode Cap301tance approximate
Cathode to A11. . . . . . . . . . . v v v « v « 4 « « . byt
Grid #1 to All. - S AT
External Coating Capaeltance e e e« e e« « . . 1300 Min. uuf
1700 Max. uuf
Heater Voltage. . . e e e e e i e e e e . . . 6.3 Volts
Heater Current at 6.3 Volts e e e e e e e . . . . . . 600%t30 ma.
Heater Warm-up Time (Note 1) . . . . . . . . . . . . 11 Seconds

Optical Data

Phosphor Number . . . . . . . . . . . . . . . . . Aluminized P4
Fluorescent Color . . . . . . . . . . . « . <« . . . . White
Persistence . . . . . . . . o . . . o e oo .. Medlum Short

Faceplate
Light Transmission at Center, approximate . . . . . 78 Percent

from JEDEC release #4455, Oct, 14, 1963



Mechanical Data

Overall Length . . . . . . . . . . . . . 11 5/16+1/4-3/16 Inches
Neck Length. . . . . e e e+« + 4 . . 4 1/8+1/16-1/8 Inches
Greatest Dimensions of Bulb
Diagonal . . . « = « « « +« = « « « . . . .. 18 5/8%1/8 Inches
Width. . . . . . . . . . « « « « . <« « . . 16 13/32*1/8 Inches
Height . . . . - - . . . . 13 11/32*1/8 Inches
Minimum Useful Sereen Dlmen51ons « <« « - - - . < . 172 Sg. Inches
(maximum assured dimensions)
Diagonal . . . . . +« +. +« « « 4 « « « « « « « « .17 9/16 Inches
Width . . . . . . . . . . . .+« « + « « . « . . . 151/8 Inches
Height . . . . . . . . . « « « « . . « v « « « « 4+, 12 Inches
Bulb . . . . . . . . e e e e e e e e e e 44 e« < e . . J1luyoA?
Base . . . . . . o i . 0w e e e e e e s e e e e e 4 o« . . B7-208
Basing . . S - 15034
Anode Contact .. e e e e e e e e e eo. J1-21

Anode Contact Allgns W1th P1n #4t300

GRID DRIVE SERVICE

Voltages are positive with respect to cathode unless indicated
otherwise,

Maximum Ratings (Design Maximum Values)

Anode Voltage (Note 2). . . . . . . . 20,000 Max. Volts DC
Grid #U4 Voltage. . . . . . . . . —550 Mln to +llOU Max. Volts DC
Grid #2 Voltage. . . . . . . . . . 200 Min. to 550 Max. Volts DC
Grid #1 Voltage
Negative-Bias Value. . . . . . . . . . . . . 154 Max. Volts DC
Negative-Peak Value. . . . . . . . . . . . . . . 220 Max. Volts
Positive-Bias Value. . . . . . . . . . . . . . 0 Max. Volts DC

Positive-Peak Value. . . e+ 4 & « e « v + <« « . 2 Max. Volts
Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
15 Seconds . . . e <« « « +« « . . u50 Max, Volts
After Equipment Warm*up Perlod e ¢« « + - . - . 200 Max. Volts
Heater Positive with Respect to Cathode. . . . . 200 Max. Volts

Typical Operating Conditions

Anode Voltage . . e e 4 4+ + e + « « « . . 16,000 Volts DC
Grid #4 Voltage for Foeus. e - v« « « v « . . 0 to {00 Volts DC
Grid #2 Voltage. . . e e e s+ s e+« 4 4 4 + . . 400 Volts DC
Grid #1 Voltage (Note 3] -65 to -105 Volts DC

Maximum Circuit Values

Grid #1 Circuit Resistance . . . . . . . . . . . . 1.5 Max. Megs
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CATHODE DRIVE SERVICE

Voltages are positive with respect to Grid #1 unless indicated

otherwise.

Maximum Ratings (Absolute Maximum Values)

Anode Voltage (®ote 2). . . . . . . . . . . 20,000 Max. Volts DC
Grid #4 Voltage. . . . . . . . . -H00 Min. to +1250 Max. Volts DC
Grid #2 Voltage. . . . . . . . . . .350 Min. to 700 Max. Volts DC
Cathode Voltage
Positive-Bias Value. . . . . . . . . . . . . 154 Max. Volts DC
Positive-Peak Value. . . . . . . . . . . . . . . 220 Max. Volts
Negative-Bias Value. . . . . . . . . . . . . . 0 Max. Volts DC
Negative-Peak Value. . . e e e e e e . . . . . 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed

15 Seconds . . . . = =« « « « .« . 150 Max. Volts
After Equipment Warm up Perlod .. « « . . . 200 Max. Volts
Heater Positive with Respect to Cathode. .+ . . 200 Max. Volts

Typical Operating Conditions

Anode Voltage. . . e e e e e e e .16,000 Velts DC
Grid #4 Voltage for Pocus . . . . . . . . .. 0 tou0d0 Volts DC
Grid #2 Voltage. . . . . . . . . . . . . . . . . . . U400 Volts DC
Grid #1 Voltage. . . . . . . . . . . « . . « . . . . . 0Volts DC
Cathode Voltage (Note #3) . . . . . . . . . +56 to +84 Volts DC

Maximum Circuit Values

Grid #1 Circuit Resistance . . . . . . . . . . . . 1.5 Max.

Notes

Megs

1. Heater warm-up time is defined as the time required for the

voltage across the heater to reach 80% of its rated value
after applying Y times rated heater voltage to a circuit

consisting of the tube heater in series with a resistance
equal to 3 times the rated heater voltage divided by the

rated heater current.

2. Anode, Grid #3 and Grid #5 are connected together within
tube and are referred to herein as anode.

3. For visual extinction of the focused raster. For cutoff
the undeflected focus spot, the absolute value of the bia
between cathode and grid will increase by about 5 volts.

the
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Outline Drawing
19CJPry

Television Picture Tube
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MECHANICAL NOTES

1. The reference line is determined by reference line gauge JEDEC #126.

2. The area around the button is covered with an insulating coating.

3. Socket for this base should not be rigidly mounted; it should have flex-
ible 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 the base wafer
will fall within a circle concentric with bulb axis and having a diameter
of 134”.

WARNING

X-ray radiation shielding may be necessary to protect against possible danger of personal injury
from prolonged exposure at close range if this tube is operated at anorde voltages higher than
16,000 volts,

The information, diagrams, or any other data included herein are believed to be accurate and reliable. Huwever, the Phileo Corporation, Lansdale Division,
assumes no responsibility or liability whatsoever for the application, interpretation or use made of such information, diagrams or data especially insofar as
the use of said information, diagrams or dala aflects any patent, trademark or proprietary data rights.



19CUPY

Televisioanicture Tube

PHILCO - LANSDALE DIVISION.

CATHODE RAY TUBE

DATA SHEET

Tentative

Description

The 19CUPY4 is a 19" - 114° direct view rectangular glass picture
tube having an aluminized screen, spherical faceplate, non ion trap
gun, internal shielding and is designed to operate with electrostatie
focus and magnetic deflection.

It is a "HiGm" tube designed to operate in cathode drive service
under low G2 voltage conditions. The tube base is short: and provides
~ straight through leads oriented by an indexing lug.

Electrical Data

Focusing Method. . . . . . . « + « « «. « +.. +» . Electrostatic
Deflection Method. . . . . e + s &« « « & v 4 « . . Magnetic
Deflection Angle, approx1mate .

Horizontal . . . . . ¢« + + 4 4 « o « « « « « » « 102 Degrees

Vertical . . + + ¢ v 4 v ¢ 4 e o s s e o e o 4 s 85 Degrees

Diagonal . . . e = 4« « « + o & e » +» « « 114 Degrees -
Direct Interelectrode Capac1tance, approximate

Cathode to ALL . . . . « + v « « ¢ ¢ v o o o o« o o & 4.0uuf

Grid #1 to A1l . . . . . . . . .+ . sie e« o v« .. 6.0uuf -
External Coating Capacitance . . . . . . ... ... 1300 Min. uuf

. o 1700 Max. uuf

Heater Voltage . . . . e e e m e o s e . . 6.3 Volts
Heater Current at 6.3 Volts e e e aae s e s 0 ust 5% Amperes
Heater Warm-up Time (Note ). . . . . . . . . ... 11 Seconds

Optical Data

Phosphor Number. . . . . . + « « = + «. « o +« o » Aluminized P4
Fluorescent Color. . . o ¢« &« o o » o o = « "5 . . White
Persistence. . . . . o « o o o o s 6.a « o s o = Medlum Short

Faceplate ’

Light Transm1531on ‘at Center, Approxlmate. . « o . 77 Percent .

from JEDEC release #4202, April 1, 1963



Continued: ‘ : ;Ea

-Mechanical Data

Overall Length . . . . . . . « « & « o o 11 5/8+1/4-3/16 Inches
Neck Length . . . . . e o o s o o % 3/81/8-1/16 Inches
Greatest Dlmenalons of Bulb
Diagonal . . + &« ¢« o ¢ 5 o « »
Width . . . . ¢« & ¢ ¢ o o o »
Height . . .« o « « o o & .
Minimum Useful Scree Dlmensions
{maximum assured dimensions)
Diagonal i

. 18 5/8*1/8 Inches
16 13/32t1/8 Inches
13 11/32t1/8 Inches

5 o 6 o.
o o & o
e & o o
LI [ ¢

o & @ L]

. 17 9/16 Inches

° L] . L] a . a

Width . . . . ¢ v « % « « o « « o s &« + o« « « 151/8 Inches

Height . . ¢ & o ¢« o ¢ 4 o o o« s « 2 o o o s o o o 12 Inches
Bulb ., . e 5 s s o o 5 b o s » v 5 o © 6 o o o a & o J140A2
Base . . . & ¢« « ¢ ¢e o 6 0 = 5 o s a8 5 s & 6 o o a a B7-2C8
BASiNZ o « o o « » « o o o 5 o o o ¢ o o s o o o o8 o « . BHR
_Anode Contact . . e . o o & o o o s & 5 s o = « » dJile21
Anode Contact Allgns with Pin #u~t30° '

CATHODE DRIVE SERVICE .

Voltages are positive with respect to Grid #1 unless indicated
otherwise,

Maximum Ratings {Design Maximum Vaiies)

Anode Voltage (Note 2) e 4 e s e s+ o & . . 22,000 Volts DC
Grid #4 Voltage « « +« . . =550 Min. to ¥1100 Max. Volts DC
"Grid #2 Voltage . . . . + o o« + s « « + s o« s+ « «» 80 Volts DC
Cathode Voltage
Positive-Bias Value . . . . .
.Positive-Peak Value . . . . .
Negative-Bias Value . . . . .
Negative-Peak Value . . . . .
- Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to exceed , '
15 seconds . . . . e o &5 e+ s u» o o W50 Max., Volts
- After Equipment Warm-up ‘Period . . . . . » » 200 Max. Volts
: Heater Positive with Respect tc e
-Cathode . . o . s L o0 Vet ot e o0 o o 200 Max, Volts

154 Max. Volts DC
,' 220 Max. Volts

0 Max, Valts DC
b 9 g qu;o Vﬂlts

e e o e
°
s
& e e a
cer e O 08

»
°
o 9 . e
°

s o 172 Sg. Inches -



Continued: -3

Typical Operating Conditions

Anode Voltage . . . . . « o s o e . o 16,000 Volts DC
Grid #U Voltage for Focus olUO Voits to +300 Volts DC
Grid #2 Voltage . . . e e e e s s e s . . . 65 Volts DC

Cathode Voltage (Note 3) e v e e e e e +41 to . +56 Volts DC

Maximum Circuit Values

Grid #1 Circuit Resistance , , , , , , . . . . 1.5 Max. Megs.

Notes

1.

Heater warm-up time is defined as the time required for
the voltage across the heater o yeach 80% of its rated
value after applying 4 times rated heater voltage to a
aircuit copsisting of ‘the tibe heater in series with g
resistance equal to 3 times the rated heater voltage
divided by the rated heater current

Anode, Gpid #3, and Grid-#h are connected together
within the tube and are referred to herein as anode,

Por visual extinection of the focused raster. For cutoff.
" undeflected focus spot, the absolute value of the

..as between cathode and grid Wlll increase by about

4 volts.

March 1963



PHILCO CORPORATICN - LANSDALE DIVISION

Cuitline Drawing
1ofupy
Television Picture Tube
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MECHANICAL NOTES

-1, The teference line is determined by reference line gauge JEDEC #1206,

2. The arca around the button is covered with an insulating coating.

3. Socket for this base should not be rigidly mounted; it should have flex-
ible leads and be allowed to move freely. The design of the sacket should
be such that the circuit wiring cannot impress lateral strains through the
socket contacts on the base pins. Bottom drcumference of the base wafer
will fall within a circle concenteic with bulb axis and having o dianseter

of 134",

WARNING

X-ray radigtion shiclding may be necemary to profect ngainst possible dongr of persona! frj~y
from prolonged cspostre wd dosa mgn if this tubo Is bjierated ot anoda volloges kigher then

18,550 eohs
Tha: in!ommtiq, otttz tyiher datc tzaudsd.hmaa mwhm&m&mm fe mﬁ'eaﬂnhts. Howeeos, {h Phum Corporation, Lanylale Division,
assumes Do mwmty ozm% ot tho: Hpplioation, 1 mrgsa mmdun: dingrcria’ 8. data espocially insolar as
the use of anid 4 nmmuon. d{qnml or datd offects cny palent tmdcmm‘z oz pfcprieluy deta rights.



19DFP4

Television Picture Tube

PHILCO CORPORATION - LANSDALE DIVISION

CATHODE RAY TUBE

DATA SHEET

Tentative

Description

The 19DFPL is a 19" - 114° direct view rectangular glass picture
tube having an aluminized screen, spherical faceplate, non ion trap
gun, internal shielding and is designed to operate with electrostatic
focus and magnetic deflection.

It is a "HiGm" tube designed to operate in cathode drive service

under low G2 voltage conditions. The tube base is short and provides
straight through leads oriented by an indexing lug.

Electrical Data

Focusing Method . . . . . . . . . . . . . « .+ . . . . Electrostatic
Deflection Method . . . . . . . . . . . . . . . . . . . . Magnetic
Deflection Angle, approximate
Horizontal. . . . . . . « « « « o« « « « « « « « « . . 102 Degrees
Vertical. . . . . . . + « « « « v « « « « « o « « . . 85 Degrees
Diagonal. . . . « + + « « « « <« . . 114 Degrees
Direct Interelectrode CapaC1tance approximate
Cathode to All. . . . . . . « « v « v« = « = « « o« v « » « 4. O0uf
Grid #1 to All. . . . . e e e e e e e e e e . . 6.0uuf
External Coating Capa01tance. e e e e e e e e e 1300 Min. uuf
1700 Max. uuf
Heater Voltage. . . e e e e e e e e e e . . 6.3 Volts
Heater Current at 6. 3 Volts e e e e e e e e e O 60 +5% Amperes

Heater Warm-up Time MNote 1) . . . . . . . . . . . . . 11 Seconds

Optical Data

Phosphor Number . . . . . . . . . . « . +« « - « « « . Aluminized P4
Fluorescent Color . . . . . ¢ « + + ¢ o « « « o o & . . . White
Persistence . . . . . « « ¢ « « v s e e 4 e 4 e e MEdlUm Short

Faceplate
Light Transmission at Center, Approximate . . . . . . 77 Percent

from JEDEC release #4352, July 22, 1963



Continued: -2~

Mechanical Data

Overall Length .

Neck Length. .

Greatest Dimensions of Bulb
Diagonal .
Width. . e e e e e e .
Height . . . . . - .

Minimum Useful Screen
{(maximum assured dlmen51ons)
Diagonal .
Width,
Height

Bulb .

Base

Basing .

Anode Contact

. .11 11/16-3/16+1/4 Inches
e . . W 7/16-1/16+1/8 Inches

-« =« « « « . 18.750 Inches
e « « « « . 16.531 Inches
e e « « « . 13.U68 Inches

. 172 Sg. Inches

. 17 9/16 Inches
15 1/8 Inches
12 Inches

. J1u9a?

. . . . . B7-208
. . . . . . 8HR
J1-21

Anode Contact Allgns with Pin #y t300

CATHODE DRIVE SERVICE

Voltages are positive with respect to Grid #l1 unless indicated

otherwise.

Maximum Ratings (Design Maximum Values)

Anode Voltage (Note 2).
Grid #4 Voltage. . . . .
Grid #2 Voltage.

Cathode Voltage
Positive-Bias Value.
Positive-Peak Value.
Negative-Bias Value.
Negative-Peak Value.

Peak-Heater-Cathode Voltage

e e 22,000 Volts DC
-550 Min. to +1100 Max. Volts DC
80 Volts DC

.154 Max. Volts DC
e e e e e e .« . 220 Max. Volts
e « « « « +« . . 0 Max. Volts DC
e e « = e « « « . . 2 Max. Volts

Heater Negative with Respect to Cathode
During Warm-up Period not to exceed

15 seconds

After Equipment Warm-up Perlod .
Heater Positive with Respect to

Cathode.

. 450 Max. Volts
. 200 Max. Volts

. 200 Max. Volts



Continued: -3-

Typical Operating Conditions

Anode Voltage . . . 16,000 Volts DC

Grid #4 Voltage for Focus . . . . . . . . . . -100 to +300 Volts DC
Grid #2 Voltage e e e e e e e e e e e e e e e« . . . B5Volts DC
Cathode Voltage (MNote 3) . . . . . . . . . . . +UL to +56 Volts DC

Maximum Circuit Values

Grid #1 Circuit Resistance . . . . . . . . . . . . . 1.5 Max. Megs

Notes

1. Heater warm-up time is defined as the time required for the
voltage across the heater to reach B0% of its rated value
after applying 4 times rated heater voltage to a circuit
consisting of the tube heater in series with a resistance
equal to 3 times the rated heater voltage divided by the
rated heater current.

2. Anode, Grid #3, and Grid #5 are connected together within
the tube and are referred to herein as anode.

3. For visual extinction of the focused raster. For cutoff of

undeflected focus spot, the absolute value of the bias between
cathode and grid will increase by about 4 volts.

May 19563
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PHILCO CORPORATION - LANSDALE DIVISION

Qutline Drawing
19DFPY

Television Picture Tube

ALUMINIZED
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REFERENCE LINE

MECHANICAL NOTES

1. The reference line is determined by reference line gauge JEDEC #126.

2. The atea around the button is covered with an insulating coating.

3. Socket for this base should not be rigidly mounted; it should have flex-
ible 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 the base wafer
will fall within a circle concentric with bulb axis and having a diameter
of 134",

WARNING

X-ray radiation shiclding may be necessary to protect against possible danger of personal injury
from prolonged exposure at close range if this tube is operated at anode voltnges higher than
16,000 volts,

The information, diagrams, or any other data included herein are believed to be accurate and reliable. However, the Philco Corporation, Lansdale Division,
assumes no responsibility or liability whatsoever for the application, interpretation or use made of such information, diagrams or data especially insofar as
the use of said information, diagrams or data affects any patent, trademark or proprictary data rights.



PHILCO

CATHODE RAY TUBE

DATA SHEET

TENTATIVE

DESCRIPTION

The 21EAP4/SF21A is an extremely short electrostatic focus and magnetic deflec-
tion, direct view picture tube specifically intended for television applications.
Special features of this tube are its very short overall length and unusually low
heater power. The heater is a 600 milliampere, 2.34 volt design with controlled
warm-up time for series string applications. Other features of the tube are a
metal backed screen, a new straight gun requiring no ion trap magnet, external
conductive coating, and a new short integral glass-button base having straight

through leads and an indexing lug.

ELECTRICAL DATA

Focusing Method ......................... Electrostatic
Deflecting Method ................... ... ... Magnetic
Deflection Angle, approximate
Horizontal ... ....... ... ... ... ...... 105 Degrees
Vertical ........ ... ... ... .o il 87 Degrees
Diagonal ........ ... ... ... 110 Degrees
Direct Interelectrode Capacitance, approximate
Cathode to All .............. .. ... ... ... 3.65 puf
Grid #1to All ... 4.15 puf
External Coating Capacitance ............. 2000 min. yuf
2500 max. uuf
Heater Voltage ....................... 2.343-5%, Volts
Heater Current at 2,34 Volts . ............. 0.60 Amperes
Heater Warm-up Time (Note L)............. 11 Seconds
OPTICAL DATA
Phosphor Number .............. ... . ... ... P4
Fluorescent Color . ........ ... ............. White
Persistence ........ .. ... ..., Medium
Faceplate
Light Transmission at Center, approx. . ... .. .73 Percent

MECHANICAL DATA

OverallLength .. ................. ... 1215/ s -+1% Inches
Neck Length ....................... ~ 31146+ ¢ Inches
Greatest Dimensions of Bulb
Diagonal ....... ... ... ..o 213414 Inches
Width ... 201/ -1 Inches
Height ......... ... ... . oo 16343 1/5 Inches

Minimum Useful Screen Dimensions
(maximum assured dimensions)

Diagonal .................. .. ... . 20L% Inches
Width ........... ..o 1914 Inches
Height ........... ... .. oo .. 1514 ¢ Inches
Base ... ... . ... e B7-208
Basing ........ ... ... 8]K
AnodeContact .................. i J1-21

Anode Contact Aligns with Center Line between
Pin #6 and #7 +30°

GRID DRIVE SERVICE

Voltages are positive with respect to cathode unless indi-
cated otherwise.

21EAP4/SF21A

TELEVISION
PICTURE

TUBE

MAXIMUM RATINGS (Absolute Maximum Values)

Anode Voltage (Note2)........... 20,000 Max. Volts DC
Grid #£4 Voltage ......... ~700 to 4950 Max. Volts DC
Grid #£2 Voltage . .................. 550 Max. Volts DC
Grid #1 Voltage
Negative-Bias Value .. ....... ..., .. 155 Max. Volts DC
Negative-Peak Value .. ................ 220 Max. Volts
Positive-Bias Value .. ... ............. 0 Max. Volts DC
Positive-Peak Value .................... 2 Max, Volits

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to exceed
15seconds ...................... 450 Max, Volts
After Equipment Warm-up Period. . . .. 200 Max. Volts
Heater Positive with Respect to Cathode. . 200 Max. Volts

TYPICAL OPERATING CONDITIONS

Anode Voltage ....................... 16,000 Volts DC
Grid #4 Voltage for Focus .......... 100 to 500 Volts DC
Grid #2 Voltage ... ..................... 300 Volts DC
Grid #1 Voltage (Note 3)........ ~35t0 —72 VoltsDC

MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance .............. 1,5 Max. Megs.

CATHODE DRIVE SERVICE

Voltages are positive with respect to Grid #1 unless indi-
cated otherwise.

MAXIMUM RATINGS {Absolute Maximum Values)

Anode Voltage (Note2) .......... 20,000 Max. Volts DC
Grid 24 Voltage ........ --550 to - 1100 Max. Voles DC
Grid #2 Voltage ................ .. 700 Max. Volts DC
Cathode Voltage
Positive-Bias Value .. .............. 155 Max. Volts DC
Positive-Peak Value .. ... ........ ..... 220 Max. Volts
Negative-Bias Value . ................ 0 Max. Volts DC
Negative-Peak Value .. ......... ... .. ... 2 Max, Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to exceed
15 Seconds ... ................... 450 Max. Volts
After Equipment Warm-up Period. . . .. 200 Max, Volts
Heater Positive with Respect to Cathode. . .200 Max. Volts

from JETEC release #2218, June 16, 1958




TYPICAL OPERATING CONDITIONS NOTES

Anode Voltage ........................ .. 16,000 Volts 1. Heater warm-up time is defined as the time required for
the voltage across the heater to reach 809, of its rated
value after applying 4 times rated heater voltage to a cir-
Grid #2Voltage .. ......................... 300 Volrs cuit consisting of the tube heater in series with a resistance
equal to 3 times the rated heater voltage divided by the

Grid #4 Voltage for Focus . ......... ... 150 to 550 Volts

Grid 1 Voltage .. ... ... ... ... ... 0 Volts rated heater current.
Cathode Voltage (INote 3) ........... 4-34 to 60 Volrs 2, Anode, Grid #3 and Grid #5 are connected together
within the tube and are referred to herein as anode,
3. For visual extinction of the focused raster. For cutoff of
MAXIMUM CIRCUIT VALUES the undeflected focus spot, the absolute value of the bias
Grid 1 Circuit Resistance . ........... . 1.5 Max, Megs. between cathode and grid will increase by about 5 volts.

CAP, 63,65

l \ 4
4..3'%3" o =3
; ANODE B 7 I
..'El— < ~_ TERMINAL -
I ST ' /REFERENCE LINE

B7-208

MECHANICAL NOTES
I. The reference line is deterimined by reference line gauge JETEC #126.

2. The area around the button is covered with an insulating coating.

3. Socket for this base should not be rigidly mounted; it should have flex-
ible leads and be allowed to move freely. The desngn 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 the base
wafer will fall within a circle concentric with bulb axis and having a
diamerter of 134",

WARNING
X-ray radiation shielding may bce neccssary to protect against possible danger of personal injury
from prelonged exposure at close runge if this tube is operated ut anode valtages higher than
16,000 volts.

Form No. LTC310

Printed in W.5.A.




PHILCO

CATHODE RAY TUBE

DATA SHEET

TENTATIVE

DESCRIPTION

The 21EVP4 is an extremely short electrostatic focus and magnetic deflection,
dicect view picture tube specifically intended for television applications. The tube
incorporates internal magnetic shielding in the gun design so that, in spite of
the very short neck length, deflecting yokes without special magnetic shields
may be vsed. Another feature of the tube is its unusually low heater power.
The heater is a 450 milliampere, 2.68 volr design with controlled warm-up
time for series string applications. Other features of the tube are a metal backed
screen, a straight gun requiring no ion trap magnet and a short integral glass-
button base having straight through feads and an indexing lug. The distinctive
vellow base identifies the 21EVP4 as having internal magnetic shielding.

ELECTRICAL DATA

Focusing Method . ...... ... ... .. ... ... . .. Electrostatic
Deflecting Method . ... ... ... ... ... ... Magnetic
Deflection Angle, approximate
Horizontal . ... ...... ... . ....... .. ..., 105 Degrees
Vertical . ... .. ... ... . ... ..., 87 Degrees
Diagonal ... ... ... ... ... ..o .. 110 Degrees
Dircct Intereltectrode Capacitance, approximate
Cathode to ANl .. ... ... ... .. ... ... ... ... 3.65 puf
Grid f_"l to ALl ... 4.15 ;_L‘u_f
External Coating Capacitance . ............ 1500 min. puf
2000 max. ppf
Heater Voltage .. ............ ... . .. .. 2.68%109, Volts
Heater Current at 2.68 Volts . ... ......... 0.45 Amperes
Heater Warm-up Time (Note 1).............11 Seconds
OPTICAL DATA
Phosphor Number ... ... ... ... ........ ... .. P4
Fluorescent Color e ... .....White
Persistence .. ... ... .. .. ... ... .. ... ... ... Medium
Faceplate
Lighe Transmission at Center, approx. ... ... 75.5 Percent
MECHANICAL DATA
OverallLength . ... ... ... ... ... .. 12154 =17 Inches
Neck Length ................... . .... 314 6= Inches
Greatest Dimensions of Bulb
Diagonal .. ... ... . ... .. C 21314 Inches

Wideh ... o o 2004 = 1Lg Inches

Height . ........ ... ... ... ...... 163+ 14 Inches
Minimum Useful Screen Dimensions
(maximum assured dimensions)

Diagonal ... ... ... ... .. 2014 Inches
Widech .. ... oo o 191 o Inches
Height ....... . . .......... ... .. 1514 ¢ Inches
Bulb . J171G1
Base ... .. B7-208
Basing ... ... ... 8JK
Anode Contact . ... ... ... ... .. .. ..., N ) €23

Anode Conract Aligns with Center Line between
Pin 6 and #7 2+30°

GRID DRIVE SERVICE

Voltages are positive with respect to cathode unless indi-
cated otherwise.

21EVP4

TELEVISION
PICTURE

MAXIMUM RATINGS (Absolute Maximum VYalues)

Anode Voltage (Note2)........... 20,000 Max, Volts DC
Grid 34 Voltage . —700 to 4-950 Max. Volts DC
Grid #£2 Voltage ... ... ... .. ..... 550 Max. Volrs DC
Grid 71 Voltage
Negative-Bias Value ... ... ... .. .. 155 Max. Volts DC
Negative-Peak Value ........... ... .. 400 Max. Volts
Positive-Bias Value .. ... .. ... ... . .. 0 Max. Volts DC

Positive-Peak Value . .................. 2 Max, Volts
Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to exceed
15seconds ...................... 450 Max. Valts
After Equipment Warm-up Period. .. . .200 Max. Volts
Heater Positive with Respect to Cathode. . 200 Max, Volts

TYPICAL OPERATING CONDITIONS

Anode Voltage ..... . ... . ... .. ..... 16,000 Volts DC
Grid #4 Voltage for Focus .. ...... .. 100 to 500 Volis DC
Grid #2Voltage ........................ 300 Volts DC
Grid #1 Voltage (Note 3) .. ... ... —35to —72 Volts DC

MAXIMUM CIRCUIT VALUES
Grid 21 Circuit Resistance .............. 1.5 Max. Megs.

CATHODE DRIVE SERVICE

Voltages are positive with respect to Grid #1 unless indi-
cated otherwise.

MAXIMUM RATINGS (Absolute Maximum Values)

Anode Voltage (Note2) ... ... ... 20,000 Max, Volts DC
Grid #£4 Voltage .. ... ... —550 to 41100 Max. Volts DC
Grid #2 Voltage ........... ... .. .. .700 Max. Volts DC
Cathode Voltage
Positive-BiasValue . ... ... .. ... .. .. 155 Max. Volts DC
Positive-Peak Value .. .. ........... ... 250 Max. Volts
Negative-Bias Value ... ... ... ... ... 0 Max. Volts DC
Negative-Peak Value .. ........ ... ... .. 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negacive with Respect to Cathode
During Warm-up Period not to exceed
15 8econds ... ... .. .. ... ..... .. 450 Max. Volts
After Equipment Warm-up Period. . . .. 200 Max. Volts
Heater Positive with Respect to Cathode. . .200 Max. Volts

from JEDEC release #2586, Sept. 14, 1959




21EVP4

TYPICAL OPERATING CONDITIONS NOTES

Anode Voltage ..................c....... 16,000 Volts 1. Heater warm-up time is defined as the time required for
. , the voltage across the heater to reach 809, of its rated
Grid 3£4 Voltage for Focus ............. 150 to 550 Volts value after applying 4 times rated heater voltage to a cir-
Grid 2 Voltage ..............c.... ..oo... 300 Volts cuit consisting of the tube heater in series with a resistance
. equal to 3 times the rated heater voltage divided by the

Grid 1 Voltage ............................. 0 Volts rated heater current,
Cathode Voltage (Note 3) ........... + 34 to +60 Voles 2. Anode, Grid #3 and Grid #S5 are connected together

within the tube and are referred to herein as anode.

MAXIMUM CIRCUIT VALUES 3. For visual extinction of the focused raster. For cutoff of
) o ) the undeflected focus spot, the absolute value of the bias
Grid #1 Circuit Resistance .. ............ 1.5 Max. Megs. between cathode and grid will increase by about 5 volts.

CAP, G3,65

;s <1 ose f' LN 4 93
3",.,|" I|§.
32+l ANODE
474 = __ _TERMINAL _ __f_
" REFERENCE LINE | N
Bt-",- BASE (NOTE I} _ ‘s

B7-208

MECHANICAL NOTES
1. The reference line is determined by reference line gauge JETEC #126.
2. The area around the button is covered with an insulating coating.

3. Socket for this base should not be rigidly mounted; it should have flex-
ible leads and be allowed to move freely. The design of the socket should
be such that the circuic wiring cannot impress lateral strains through
the socket contacts on the base pins. Bottom circumference of the base
wafer will fall within a circle concentric with bulb axis and having a
diameter of 134",

WARNING
X-ray radiation shielding may be necessary to protect ngainst possible danger of persenal injury

from prolonged exposure at close range if this tube is operated at anode voltages higher than
16,000 volts,

Form No. LTC443—Aug. 59 Printed In U.S.A.

PHILCO. CORPORATION

LANSDALE TUBE COMPANY DIVISION
LANSDALE, PENNSYLVANIA




PHILCO.

CATHODE RAY TUBE

DATA SHEET

TENTATIVE

DESCRIPTION

The 23BNP4 is a 237 directly viewed rectangular glass type cathode ray tube with
an atuminized screen. Other features include a spherical faceplate, bonded shield,
grey filter glass, internal shielding, electrostatic focus, 110° magnetic deflection,

and no ion trap.

ELECTRICAL DATA

Focusing Method ..... ... ... ... ..... ... Electrostatic
Deflecting Method ... ... .................. Magnetic
Deflection Angle, approximate
Horizontal ............................ 99 Degrees
Vertical ........... ... ... L 82 Degrees
Diagonal ........... ... .. ... oL 110 Degrees
Direct Interelectrode Capacitance, approximate
Cathode to All ............................. 5.0 puf
Grid #1to All ...... ... ... .. ... ... ce 6.0 ppf
External Coating Capacitance ............. 2000 Min, uuf
2500 Max. p,,_l,f
Heater Voltage . ............. ... . ... ... ... 6.3 Volts
Heater Cutrent ... ................. 0.60 -i- 59, Amperes
Heater Warm-up Time (Note 1) ............. 11 Seconds
OPTICAL DATA
Phosphor Number ...................... Aluminized P4
Fluotescent Color . .................... ... ... White
Persistennce . ... ......c..iiiiii Medium Short
Faceplate (Bonded Shield) .. ................. FP198A1

Light Transmission at Center, approximate . . .40 Percent

MECHANICAL DATA
Overall Length . ... ... ........... 1534 =34 Inches
Neck Length . ........................ 515 =14 Inches
Minimum Useful Screen Dimensions
(maximum assured dimensioas)

Diagonal ............... ... ... 2254 ¢ Inches
Width ............ ... 19544 Inches
Height ................. e 151/ Inches
Area (Projected) .............. ... ... 282 Sq. Inches
Bulb ..... ... ... ... .o J187A1 or Equiv.
Base . ... . ... B7-208
Basing . ....... . ... ... 8HR
Anode Contact .............. .. i J1-21

Anode Contact Aligns with Center
Line through Pin #4 +30°

GRID DRIVE SERVICE
Voltages are positive with respect to cathode unless indicated
oiberwise.

from JEDEC release #3515, Dec. 4, 1961

23BNP4

TELEVISION
PICTURE
TUBE

MAXIMUM RATINGS (Design Maximum Values)

Anode Voltage (Note 2).......... 22,000 Max. Volts DC
Grid #4 Voltage . ... —550 Min. to 4 1100 Max. Volts DC
Grid #2 Voltage ................... 550 Max. Volts DC
Grid #1 Voleage
Negative-Bias Value . .............. 155 Max. Volts DC
Negative-Peak Value ................. 220 Max. Volts
Positive-Bias Value .. .. ............ .. 0 Max. Volts DC
Positive-Peak Value ... .................. 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
15 Seconds . . ... e 450 Max. Volts
After Equipment Warm-up Period . ...200 Max. Volts
Heater Positive with Respect to Cathode . .200 Max. Volts

TYPICAL OPERATING CONDITIONS

Anode Voltage ....................... 18,000 Volts DC

Grid #4 Voltage for Focus. ... ... —100 to +300 Volts DC

Grid #2 Voltage ........................ 400 Volts DC

Grid #1 Voltage (Note3) ....... —60 to —110 Volts DC
MAXIMUM CIRCUIT VALUES

Grid #1 Circuic Resistance .............. 1.5 Max. Megs.

CATHODE DRIVE SERVICE
Voltages are positive with respect to Grid #1 unless indi-
caled otherwise

MAXIMUM RATINGS (Design Maximum Values)

Anode Voltage (Note 2). . ........ 22,000 Max. Volts DC
Grid #4 Voltage . .. . — 400 Min. to + 1250 Max. Voles DC
Grid #2 Voltage .. ................. 700 Max. Volts DC
Cathode Voltage
Positive-Bias Value . ............ ... 155 Max. Volts DC
Positive-Peak Value ..................220 Max. Volts
Negative-Bias Value . .............. .. 0 Max. Volts DC
Negative-Peak Value . . .......... ... ..., 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
158econds .............. ..., 450 Max. Volts
After Equipment Warm-up Period .. ..200 Max, Volts
Heater Positive with Respect to Cathode . .200 Max. Volts

Form No. £334—0Q«d. 61



23BNP4

TYPICAL OPERATING CONDITIONS

Anode Voltage ....................... 18,000 Volts DC
Grid #4 Voltage for Focus . ......... 150 to 500 Volts DC
Grid #2 Voltage ........................ 400 Volts DC
Grid #1 Voltage .......................... 0 Volts DC
Cathode Voltage (Note 3) ......... 454 to +90 Volts DC

MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance .. ............. 1.5 Max. Megs.

NOTES

L. Heater warm-up time is defined as the time required for
the voltage across the heater to reach 80%, of its rated
value after applying 4 times rated heater voltage to a cir-
cuit consisting of the tube heater in series with a resist-
ance equal to 3 times the rated heater voltage divided by
the rated heater current.

2. Anode, Grid #3 and Grid #5 are connected together
within the tube and are referred to herein as anode.

3. For visual extinction of the focused raster. For cutoff of
the undeflected focus spot, the absolute value of the bias
between cathode and grid will increase by about 5 volts.
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1. Reference line is determined by plane C-C’ of JEDEC No. [} Reference
Line Gauge, when the gauge is seated against the bulb.

2, Planes perpendicular to tube axis and passing through points X, Y and

Z are located as follows:

Plane tangent to crown of face to plane of X:.758” Nom.

Plane of X to plane of Y =
Plane of X to plane of Z -

463" =+ .030”
970" = 030"

3. Dimensions are shown in inches.

WARNING

X-ray radiation shielding may be necessary to protect against possible danger of personal injury

from prolonged exposure at close range if th
16,000 volts,

is tube is operated at anode veltages higher than

The information, dingrams, or any other dnta included herein are believed to be accurate and reliable. However, the Philco Corporation, Lans@ale Division,
assumes no responsibility or liability whatsoever for the spplication, interpretation or use made of such information, diagrams or data especialy insofar ns
the use of sald information, disgrams or data affects any patent, trademark or proprietary data rights,
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DESCRIPTION

The 23BVP4 is a 23” directly viewed rectangular glass type cathode ray tube with
an aluminized screen. Other features include a spherical faceplate, bonded shield,
grey filter glass, electrostatic focus, 92° magnetic deflection, and no ion trap.

ELECTRICAL DATA

Focusing Method ... ...................... Electrostatic
Deflecting Method .. .. ................... ... Magnetic
Deflection Angle, approximate

Horizontal .............. ... ... ..., 81 Degrees

Vertical ...... .. ... 66 Degrees

Diagonal .............. ...l 92 Degrees
Direct Interelectrode Capacitance, approximate

Cathode to All ............................. 5.0 puf

Grid #1 w0 All ... ... ... il 6.0 puf
External Coating Capacitance ............. 2000 Min. ypf

. 2500 Max. puf
Heater Voltage . ................ .. .......... 6.3 Volts
Heater Carrent . ................... 0.60 + 5%; Amperes
Heater Warm-up Time (Note 1} ... ........, 11 Seconds
OPTICAL DATA

Phosphor Number .................. ... Aluminized P4

FluorescentColor .. ....... ... .. ... ... ... ... White

Persistence . ........... ... ... ... ... Medium Short
Faceplate (Bonded Shield) ............. ... ... FP198A1

Light Transmission at Center, approximate . . .40 Percent

MECHANICAL DATA
Overall Length ... .. ... ... .. .. ... 18184 &+ 7. Inches
NeckLength ... ... ... . ........... 6 == 3¢ Inches
Minimum Useful Screen Dimensions
{maximum assured dimensions)

Diagomal ...... ... ........ ... 225 ¢ Inches

Wideh ... ... o 1954 Inches

Height ... ... .. ... ... . . 1514 Inches

Area (Projected} . ... . ... .. ... . ..., 282 Sq. Inches
Bulb ... ... ... J187D1 or Equiv.
Base ... ... ... B6-203
Basing ............... .o 12L
Anode Contact . ........... ... i i, Jr-21

Anode Contact Aligns with Center
Line through Pin #6 =+ 30°
GRID DRIVE SERVICE

Voltages are positive with respect to cathode unless indicated
otherwise.

from JEDEC release #3336, July 10, 1961

23BVP4

TELEVISION
PICTURE
TUBE

MAXIMUM RATINGS (Design Maximum Valuves)

Anode Voltage (Note2) .......... 25,000 Max. Volts DC
Grid #4 Voltage . ... 550 Min. to --1100 Max. Volts DC
Grid #2 Voltage ............. e 550 Max. Volts DC
Grid #1 Voltage
Negative-Bias Value . .. ............ 155 Max. Volts DC
Negative-Peak Value ... ............. 220 Max. Volts
Positive-Bias Value . . .............. .. 0 Max, Volts DC
Positive-Peak Value . . ................... 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
158econds .................... .. 450 Max, Volts
After Equipment Warm-up Period . ...200 Max. Volts
Heater Positive with Respect to Cathode . .200 Max. Volts

TYPICAL OPERATING CONDITIONS

Anode Voltage ....................... 20,000 Volts DC

Grid #4 Voltage for Focus . ........ ... 0 to 400 Volts DC

Grid #2 Voltage ........................ 300 Volis DC

Grid #1 Voltage (Note 3) ........ —35t0 —72 Volts DC
MAXIMUM CIRCUIT VALUES

Grid #1 Circuit Resistance ............ .. 1.5 Max. Megs.

CATHODE DRIVE SERVICE
Voltages are positive with respect to Grid #1 unless indi-
cated otherwise

MAXIMUM RATINGS (Design Maximum Values)

Anode Voltage (Note2) ....... ... 25,000 Max. Volts DC
Grid #4 Voltage . ... — 400 Min. to + 1250 Max. Volts DC
Grid #2 Voltage ................. .. 700 Max. Volts DC
Cathode Voltage
Positive-Bias Value . .. ... ... ... ...155 Max, Volis DC
Positive-Peak Value .. ........ ....... 220 Max. Volts
Negative-Bias Value . ......... ... .. .. 0 Max. Volts DC
Negative-Peak Value . ...... ... ... . ... 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to Exceed
15 Seconds ... ... ... ... Ll 450 Max. Volts
Afrer Equipment Warm-up Period . .. .200 Max. Volts
Heater Positive with Respect to Cathode . .200 Max. Volts

Form Mo, L189—Apr, &t



23BVP4

TYPICAL OPERATING CONDITIONS

Anode Voltage ....................... 20,000 Volts DC
Grid #4 Voltage for Focus .......... 150 to 500 Voles DC
Grid #2 Voltage .................. ... 300 Volts DC
Grid #1 Voltage . ................ . cinnes, 0 Volts DC

NOTES

1. Heater warm-up time is defined as the time re?uired for
the voltage across the heater to reach 807, of its rated
value after applying 4 times rated heater voltage to a cir-
cuit consisting of the tube heater in series with a resist-
ance equal to 3 times the rated heater voltage divided by

the rated heater current.

. Anode, Grid #3 and Grid #5 are connected together
within the tube and are referted to herein as anode.

. For visual extinction of the focused raster. For cutoff of
the undeflected focus spot, the absolute value of the bias
between cathode and grid will increase by about 5 volts.

Cathode Voltage (Note 3) +34to 460 Volts DC

MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance ............... L.5 Max. Megs.
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DIAGRAM NOTES:
1. Reference line is determined by plane C-C’ of JEDEC No. 116 Reference
Line Gauge, when the gauge is seated against the bulb,
2. Planes perpendicular to tube axis and passing through points X, Y and
Z are located as follows:
Piane tangent to crown of face to plane of X:.758” Nom.
Plane of X to plane of Y = .463"” + .030"”
Plane of X to plane of Z = .970” =+ .030"

WARNING

X-ray radlatlon shiclding may be necessary to protect against possible danger of personal injury
from prolenged exposure at close ronge if this tube is operated at anode voltages higher than
16,000 volts.

The information, diagrams, or ooy other dnta included herein nre believed to be eccurate snd reliable. However, the Philco Corporation, Lansdale Division,
nssumes no responsibility or liability whatsoever for the application, interpretation or use made of such information, disgrams or data especialy insofar asg
the use of sald information, diagrams or data affects any patent, trademark or proprietary data rights,
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23DQPY

Television Picture Tube

PHILCO CORPORATION - LANSDALE DIVISION

CATHODE RAY TUBE

DATA SHEET

Tentative

Description

The 23DQPY4 is a 23" - 920 direct view rectangular glass picture
tube having an aluminized screen, spherical faceplate, bonded shield,
non ion trap gun, internal shielding and is designed to operate with
electrostatic focus and magnetic deflection.

It is a "HiGm" tube designed to operate in cathode drive service

under low G2 voltage conditions. The tube base is short and provides
straight through leads oriented by an indexing lug.

Electrical Data

Focusing Method . . . . . . . . . . . . . . . . . Electrostatic
Deflection Method . . . . . . . . . . . . . . . . . . Magnetic
Deflection Angle, approximate
Horizontal. . . . . . . . . . . . . . . .+« <« . . B8l Degrees
Vertical . . . . . . . . . . .+ +« v <« v v .+ « . bbb Degrees
Diagonal . . . e = « « « « « . B892 Degrees

Direct Interelectrode Capacltance approximate
Cathode to A1l . . . . . . . . « v v« « « « « « « « + "H.0uuf

Grid #1 to All . . . e e e e e e e e . . 8.0uuf
External Coating Capac1tance e e e e e e e e 2000 Min. uuf
2500 Max. uuf

Heater Voltage . . e e e e e e e e e e . . 6.3 Volts
Heater Current at 6, 3 volts e e e e e e e e e 0 607 5% Amperes
Heater Warm-up Time @®ote 1) . . . . . . . . . . . 11 Seconds

Optical Data

Phosphor Number . . . . . . . . . . . . . . . . . Aluminized P4
Fluorescent Color . . . . . . . . . . « . . .« . . . White
Persistence . . . e e e e e e e e e e Medlum Short

Faceplate (Bonded ShlEld) e e e e . . . . . . . FP198Al
Light Transmission at Center, approx1mate 40 Percent

from JEDEC release #4381, Aug. 12, 1963



Continued: -2-

Mechanical Data

Overall Length . . . . . . . . . . . . . . 18 11/16*3/8 Inches
Neck Length . . . -« « <« . . . . .57/8t1/8 Inches
Greatest Dimensions of Bulb
Diagonal . . . . . . . . . . . . . < v « . . . 24,797 Inches
Width . . . . . . . . . . . . . . . . . . . . 21.438 Inches
Height . . . .. e« « « « « « « 17.500 Inches
Minimum Useful Screen D1men51ons e « « « .« . . . 282 5q. Inches
{(maximum assured dimensions)
Diagonal . . . . . . . . . . . .. . . . . . .22 5/16 Inches
Width . . . . . . . . . . .. ... . . . .19 5/16 Inches
Height . . . . . . . . . . . . .. . . . < . .15 1/4 Inches
Bulb . . . . . . . . . o 0. L o e e s e e e e e e .o d1s7
Base . . . . . . . . . . . 4 e« e e 4 e e« v« <+ . . .B7-208
Basing . . S -1 4114
Anode Contact . . O B YA

Anode Contact Allgns W1th P1n #4 £300

CATHODE DRIVE SERVICE

Voltages are positive with respect to Grid #1 unless indicated
otherwise.

Maximum Ratings (Design Maximum Values)

Anode Voltage ®ote 2). . . . . . . . . . . 25,000 Volts DC
Grid #4 Voltage . . . . . . . ~550 Min,. to +1100 Max Volts DC
Grid #2 Voltage . . . . . . « v + v = « « « « . . 80 Volts DC
Cathode Voltage
Positive-Bias Value . . . . . . . . . . . 154 Max. Volts DC
Positive-Peak Value . . . . . . . . . . . . . 220 Max. Volts
Negative-Bias Value . . . . . . . . . . . . 0 Max. Volts DC
Negative-Peak Value e e e e e e e+ . . . 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to exceed
15 seconds . . . .+ +« + + + . U450 Max. Volts
After Equipment Warm up Perlod e « « « . . . 200 Max. Volts
Heater Positive with Respect to
Cathode . . . . . . « . . v « « « « « « . . 200 Max. Volts



Continued: -3-

Typical Operating Conditions

Anode Voltage . . . 20,000 Volts DC

Grid #U4 Voltage for Focus . . . . . : . . =100 to +300 Volts DC

Grid #2 Voltage e+« + + 4 e 4 4 e« < 4+ « . . . B5Volts DC

Cathode Voltage ®ote 3) . . . . . . . . . . +Ul to +56 Volts
Maximum Circuit Values

Grid #1 Circuit Resistance . . . . . . . . . . . 1.5 Max. Megs

Notes

1, Heater warm-up time is defined as the time required for
the voltage across the heater to reach 80% of its rated
value after applying 4 times rated heater voltage to a
circuit consisting of the tube heater in series with a
resistance equal to 3 times the rated heater voltage
divided by the rated heater current.

2. Anode, Grid #3, and Grid #5 are connected together
within the tube and are referred to herein as anode.

3. For visual extinction of the focused raster. For cutoff
of undeflected focus spot, and absolute value of the
bias between cathode and grid will increase by about
4 volts.

June 1963
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PHILCO CORPORATION - LANSDALE DIVISTION

Outline Drawing
23DQPY
Television Picture Tube
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MECHANICAL NOTES

1. The reference line is determined by reference line gauge JEDEC #116.

2. The area around the button is covered with an insulating coating.

3. Socket for this base should not be rigidly mounted; it should have flex-
ible 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 the base wafer

will fall within a circle concentric with bulb axis and having a diameter
of 134”.

WARNING

X-ray radiation shielding may be necessary to protect against possible danger of personal injury
from prolonged exposure at close ronge if this tube is operated at anode voltages higher than
16,000 volts.

The information, diagrams, or any other data included herein are believed to be accurate and reliable. However. the Phileca Corporation. Lansdale Division,
a no ibility or liability whatsoever for the application, interpretation or use made of such information, diagrams or data especially insofar as
the use of said information, diagrams or data affects any putent, trademark or proprietury data rights,




23DSPu

Television Picture Tube

PHILCO CORPORATION - LANSDALE DIVISION

CATHODE RAY TUBE

DATA SHEET

Tentative

Description

The 23DSPLY is a 23" - 920 direct view rectangular glass picture
tube having an aluminized screen, spherical faceplate, non ion trap
gun, internal shielding and is designed to operate with electrostatic
focus and magnetic deflection.

It is a "HiGm" tube designed to operate in cathode drive service
under low G2 voltage conditions. The tube base is short and provides

straight through leads oriented by an indexing lug. Implosion
protection is provided by means of a tension band, rim band and

coated funnel.

Electrical Data

Focusing Method . Electrostatic
Deflection Method . .. . Magnetic
Deflection Angle, approximate
Horizontal .. . 81 Degrees
Vertical e 66 Degrees
Diagonal . . e e e e 92 Degrees
Direct Interelectrode Capac1tance approximate
Cathode to All. . U . Ouuf
Grid #1 to All, . . . 8.0uuf
External Coating Capaeltance 2000 Min. uuf
2500 Max. uuf
Heater Voltage . - ey 6.3 Volts
Heater Current at 6. 3 volts . O 60 -5% Amperes
Heater Warm-up Time (Note 1) . . . 11 Seconds
Optical Data
Phosphor Number . . Aluminized PuU
Fluorescent Color . . White
Persistence . Medlum Short
Light transm1531on at Center, approx;mate . . . . U2 Percent

from JEDEC release #4295, June 10, 1963



Continued: 2.

Mechanical Data

Overall Length . . . . . . . . . .. . . . 18 3/8t5/16 Inches
Neck Length . . . . . 5 7/8t1/8 Inches
Greatest Dimensions "of Bulb (1nclud1ng banding)
Diagonal . . . . . . . . . . . « v « . . . . 23.640 Inches
Width . . . . . . . . . . . . . .. . . .. .21.255 Inches
Height . . . . « « + « « + « . 16.750 Inches
Minimum Useful Screen Dlmen510ns e « « « « . . 282 Sq. Inches
(maximum assured dimensions)
Diagonal . . . . . . « v « « v « ¢« « « + . . 22 5/16 Inches
Width . . . . . . . . . . . . .. . . . . . 19 5/16 Inches
Height . . . . . . . . . . « « « « « v v .. 15 1/4 Inches
Bulb . . . . . . . . . . . . ... e e e e ... L J187-00
Base . . . . . . . . . . . .+ . . -« e e v <« . < . . . B7-208
Basing . . O -1 13
Anode Contact .. S e

Anode Contact Allgns with Pin #4 £300

CATHODE DRIVE SERVICE

Voltages are positive with respect to Grid #1 unless indicated
otherwise.

Maximum Ratings (Design Maximum Values)

Anode Voltage (Note 2). . . . . . . 25,000 Volts DC
Grid #U4 Voltage. . . . . . . -550 Mln to +1100 Max Volts DC
Grid #2 Voltage. . . . . . v « « « « + « « +« - . . 80 Volts DC
Cathode Voltage
Positive-Bias Value . . . . . . . . . . . 154 Max. Volts DC
Positive-Peak Value . . . . . . . . . . . . 220 Max. Volts
Negative-Bias Value . . . . . . . . . . . . 0 Max. Volts DC
Negative-Peak Value e e e e e e . . . . 2 Max. Volts

Peak-Heater-Cathode Voltage
Heater Negative with Respect to Cathode
During Warm-up Period not to exceed
15 seconds . . e « « . . . Ub50 Max. Volts
After Equipment Warm up Perlod . « « . . . 200 Max. Volts
Heater Positive with Respect to
Cathode. . . . . . . . . . . . . . . . . . 200 Max. Volts



Continued: -3-

Typical Operating Conditions

Anode Voltage . . . 18,000 Volts DC

Grid #4 Voltage for Focus . . . . . . . -100 to +300 Volts DC
Grid #2 Voltage . . . . . . . . « . « « « « . . . 65 Volts DC
Cathode Voltage (Note 3) . . . . . . . . +Ul to +56 Volts DC

Maximum Circuit Values

Grid #1 Circuit Resistance . . . . . . . . . . 1.5 Max. Megs

Notes

1. Heater warm-up time is defined as the time required for
the voltage across the heater to reach 80% of its rated
value after applying U times rated heater voltage to a
circuit consisting of the tube heater in series with a
resistance equal to 3 times the rated heater voltage
divided by the rated heater current.

2. Anode, Grid #3, and Grid #5 are connected together
within the tube and are referred to herein as anode.

3. For visual extinction of the focused raster. For cutoff
of undeflected focus spot, the absolute value of the
bias between cathode and grid will increase by about
U volts,

April 1963



PHILCO CORPORATION - LANSDALE DIVISION

Outline Drawing
23DSPy
Television Picture Tube
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MECHANICAL NOTES

1. The reference line is determined by reference line gauge JEDEC #126.

2. The area around the button is covered with an insulating coating.

3. Socket for this base should not be rigidly mounted; it should have fiex-
ible 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 the base wafer
will fall within a circle concentric with bulb axis and having a diameter
of 134".

WARNING

X-ray radiation shielding may be necessary to protect ngninst possible danger of personal injury
from prolonged exposure at close range if this tube is operated at anode voltages higher than
16,000 volts,

The information, diagrams, or any other data included hercin are bel_ievcr.l to be accurate and reliasble, However, the Fhileo Corporation, Lansdale Division,
agsumes no responsibility or liahility whatsoever for the application, interpretation or use made of such information, diagrams or data especially insofar as
the use of said information, diagrams or data affects any patent, trademark or proprietary data rights.
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Life Tes. Cenditionc Gondenser Input Cnoke Input
AC Plate Volunaze (RuS) {60 cyelel - ~ o » o 350 volts 780 volts
Filter Iuput. t;zmc._tov‘ o i e i uf L ut

L»Cs Cutput Guoyont {per plate‘s‘- o o s + o 125 na 75 ma

nnu( \Jutnut \.rl).} g P14 - I S 4 e 8 © 6 285 Vo 650 Yo
Peak Plzie Cuxrent (per U].ate) ~ s « o 550 ma

F.J.ter luJut *lu.lf:ta'lce c e 5 % F ¢ D W ¢ © 6 @ B T © "8 © o & v © 0 1[:5 hem‘y

Peak Inverze Volage wi i full 1086 o o » o 975 volis 2200 volis
Plate Series Eessistance/plate . ~ . - o « « 250 ohms

Anbbient Temparature o o o o » « 3 -~ 3 = o o 125°C 125%C
SO0 hour Lifs Test Fapectancy « - v o o o o 90% win. $0% min.
1000 hour Life Test Expectancy - » o « o o 80% mine. 80% min.

Note: Filamznt voltage is to he applied one minute before application of plate
RILLAR Y.

Rugpecizitions Tubes witnstand iwmpact snock of L450g (Brmmer Angle - 30°) as tested
in ooun vertical and horizomizl mounting planes on Taft-Pierce Srock Tester.
Tices shail not s.aow shoris during test, nor tap or permanent shorts or opan
circnits after shock tesi,
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JETE( Reamet, oy o f DCUBLE TRIODE

The type 65%0 18 a shert subminiature medium-mu double
rriLde capahit of opecaticn sn the video region  This type
1 wbarraciers zed by sizbie performance under sevese

em noonmental conditions it is designed {07 service where
exineme conditions of mechanical shock, vibration, and
arveleration are (o be encgounieraed

MECHANICAL DATA

GENERAL

N D

Styie
Cachode
Ruib
Base

Qutline
Baaing
CLonne . L aone

1.'(?: ad‘. 1 f“a‘g ;\ Ak
Lead 2 - #2 g-id
Lesd v » heat g

forid & - BE e by

GENLIA

subvpimeinye
« Dated IR Pl

T-3
5510, Syubminature

2utton Flessble Leads

P
Lead & - #1 piae
Lecad b beliew
Lead 7 #1 grad
dcl.ead & - £ cathode

Masximurn Diameler 0.400 anich

Maxamum overall bulb leagth 1.000 ek
Minimum Lead Length 1 500 inches
Mounting Position any

RATINGS i 1:

Maximum Impact Acceieratnionil) 880 g
Maximum acceleration parablel
to anis of the iube {3) 10, 000 ¢

Magimum 2ccelei-ation perpendivuiar

10 axis of the tube 4) 1500 g
Maximum vibranion acceleration 15 g
Maximum bulb temperature 250°C

ZLECTRICAL DATA

Layest Inessivcvinde Laperitanes (8]
Mo Nigx
Giug to Phiatr peh sevtiunt 15 278 pf
fmput ese ke e L 10mg 20 3 2puf
Ol.'.!-.pl.ii _
Se. fnom 1. S P 1 8 puf
Sedvion 2 e 2 2 uud
Herter Vorags 2, 2or dui & 3 volis
iease . Curgeng 00 ran

RATICS 19

— L awr e

ABBULLe v afne

Mesper Wollag (7. & 4

[

- 10%! volts

Moz Plass Vo'trupe~ dey 120 voite
N, Plawe drppapacign

e re R meecbiomg Pl weits
hzmn Ylowees Oathode voltag 4 350 Y gr

CHARACTERISTICS (#ach geniions

Conditiong
Heater Voltage 6 3 volis
Plate veirage 100 vu.te
Cathode Bias Resistos 100 obiss

Plate Cuvvent

Tramaconduciance

Ampldication Facton

Masismum (o 2d Yortage for 30 ua
Plate Current

Noige Oufp ut velidge (yeclione

connecied ir Darsoae? 180 oo 100
post centFifuge

3 0 mg
4500 wrhos
15

10 5 vouds

Life Expeclangy

30°C Ambient Temperatupe 500 bou. »
from JETEC release #1445,
April 18, 1955



NOTES

{1} Limitaticns beyoni which neormal tube performance and tube life may be
impaired,

{2} Forces in any direction as applied by the Navy Type High-Impact (Fly
weight) Shock dMachine for Electronic Devices, or equivalent {Hammex
angle = 60°).

{3 Forces as produced in a centrifuge with bases of the tube toward or
away from the center of rotation. Maximum force to be applied within
20 seconds,

{4) Forces as preoduced in 3 centrifuge at a2 one inch radius, 7500 rpm, for
a duration of 3 min,

{5 Vibrational forces in any divection at 40 cycles per second.

{6} With external shiell of 0. 405 inch diameter connected to cathode of
section undeg teat,

(7} Tube life and reliability of performance are directly related to the degree
of regulation of the heater voltage to its centerx-rated value of 6. 3 volts.

{8) Across plate resicior of 2,000 ohme with applied vibrational acceleration
of 15g at 40 cyclee per second, CK = 100 uf; RK = 100 ohms; Plate
supply impedance not to extceed that of a 40 pf capacitor.



PHILCO

SPECIAL PURPOSE TUBE

DATA SHEET

TENTATIVE

DESCRIPTION

The 6931 is a gas filled, corona discharge, voltage regulator tube
designed for operation as a shunt regulator or voltage reference tube.
The tube provides a regulated output of 3,000 volts over a range of 50
to 500 microamperes with exceptional stability of the output voltage
throughout its operating life,

The 6931 finds application where a stable 3,000 volt potential difference
is desired. An outstanding example is its use as a high voltage regulator
in the high voltage supply of an lonitron.*

MECHANICAL DATA

Mounting Position . ... ... .. .. Any
Maximum Overall Length . ... .. ... .. .. .. .. ... ... .. 414 inches
Maximum Seated Height . ... ... ... ... ... ... ... .. .. 35/ inches
Eavelope ... o 9
Base . ... .. ... . ... ....... 4 Pin Short Intermediate Shell Octal
Basing

1—No Connection

2—Cathode

4—Cathode

7—Anode

ELECTRICAL DATA

Nominal Voltage at

2758 3,000 =150 volts
Voltage Regulation per

100pa .o 0.7 percent
Operating Range ....... .. ... .. ... .. ... ... .. 50-500 pa

DESIGN CONSIDERATIONS

1¢ is important that the tube current be maintained within the operat-
ing range. At low currents the corona discharge may not be self sus-
taining, while at high currents relaxation oscillations may occur. The
rate of voltage rise i the corona voltage region should be limited to
4 or 5 volts per millisecond or the tube may go into relaxation oscillations.

Although the 6931 is constructed for arc-free operation, provision must
be made for a suitable environment tw prevent arcing induced by strong
magnetic or electric fields.

The performance of corona regulators is affected by temperature. The
regulated volrage increases as the temperature increases. Typically, the
output voltage of the 6931 will increase about 40 volts for an increase
in temperature from 25°C to 70° C. Generally the tube will operate
satisfactorily in the temperature range 0 to 140° C.

* Registered Trade Mark

Ov
from JETEC release #1912, April 29, 1957 (Over)

REGULATOR TUBE

6931
CORONA
DISCHARGE

GENERAL DESCRIPTION

3 KV corona discharge regulator tube

DIMENSIONAL OUTLINE AND
MECHANICAL SPECIFICATIONS

3.

MAX.

' .843"

BASING DIAGRAM
Bottom View of Base




6931

3.02 /
TYPICAL REGULATION CHARACTERISTIC v
®  [——6931- 3KV CORONA REGULATOR TUBE ]
2 Rg= 2 MEGOHMS /
g 3.01
-
g //
z A
m3.00 /
w /
t /
= 299 =l
O
> s
a /
© 298 ]
=
<
2.97
100 200 300 400 500

ANODE CURRENT, Ig IN MICROAMPERES

Printed in U.5.A.

Form Mo. LTC300—3.57




