THE RAULAND CORPORATION

Cathode-Ray Tube 10FPY -- Desoription and Rating

The 1OFPL 1s a ten-inoh cathode-ray tube with a direct-view
goreen and semi-flat face for televislon receiving applications,
Features of this tube are a metal-backed sorsen %o prevent soreen
burning by ions and %o inocrsase light output;, and an outside con-
duotive ocoating which when grounded serves as a filter capacitor,

GENERAL DESIGN
Electrical

Heater Current

Heater Voltage 6°g 10%
0, 104

Focusing Method - lagnetioc
Deflecting Method - Magnetio

Maximum Deflecting Angls 50
Phosphor - P
Fluorescenoe - Vhite
Pergistenoe -~ Medium
Direot Intereleotrode Capacitances, Nominal
Cathode to All Other Elsotrodes 8
Grid #1 to All Other FlesctUrodes
External Conductive Coating to Anode No.2 52500 Max,
500 ilin,
Mechanical
Overall Length 17 5/8 £ 3/8
Greatest Diameter .of Bulb 10 1/2 # 1/8
Minimum Useful Scresn Diameter g
Bulb Contact Reosessed Snall-Cavity Cap
Bage Small=8Shell Duodecal 7 Pin
Length of Defleotion Coil from Refersnce Ling 2
MAXIMUM RATINGS  Design Cenler Values
Anode Yoltage 10,000 Max,
Grid No.2 Voltage 410 Max.
Negative-~-Biang Value 125 Max,
Positive-Bias Value 2 Hax,
Peak Heater-Cathode Voltage ¢
Heatsr Negative With Respect to Cathode 125 Hax,
Heater Positive WVith Respect to Cathode 125 Max,
Heatexr Negative Vith Respeot %o Cathode
During warm-up Period Not Exceeding 15
seconds 410 Max.
TYPICAL OPLRATING CONDITIONG
Anode Voltage 9000
Grid No.2 Voltage 250

from RMA release #585A, March 22, 1948
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TH. RAULAND CORPORATION 1OFFY

<o

TYRICAL OPERATING CONDITIONS (Continued)
Grid No.1l Voltage™® U5 Volte D-~C
Foousing Coil Current®v* D=0 Approximate 100 Milliamperes
MAXTHMUM CIRCUIT VALUES
Grid No.l Cirouit? Reelutance 1.5 Max., Megohms

@ Cathode should be returned %c ome side or %o thoe mid-%ap of
the h=aafer transformer winding.

wo Visual extinotion of undaflected foocueed aspot. Supply should
be adjustable to ¢ U0 percent of indicated value,

ok For standard foous 00il or squivalent, with the combined grid-
No.l - bias voltege and vidaeo-signal voltage adjusted %o pro-
duce a highlight brighthess of 12 foot-lamberte on a 6% x &¢
ploture area., Distanse (D) shall be 2 3/4 inohes,

April 14, 19u7
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Cathode~Rey Tube Type 1ORPL

Ths 10RP4 is an all zlass, elcsetrostatic focus and meznetic deflaction
direct view picture tube for television spplications. The focusing voltaje
recuired is from -0.4% to £ 2.25 of the anode voltage, It has o clear-slass
faceplate and o metcl-becked screen to pravent screen burning by ions and
to increcse light output. An external concductive coating serves as o filter
capacitor when grounded.

GENERAL CHARACTERISTICO

Electrical Data

Heater Voltage 6.2 Volts
Heater Current 0.6 £ 10% ftmperes
Focusingy Hethod Electrostatie
beflecuving Hethod Harnatic
Deflecting Ancle (Approx.) 50 Denrees
1 s

Phosyhor Ho. 4

Fluorescence Thite

Persistance Hediun

Dirzct Intereleciroris Capncitances, Approx.

Cathode to cll otler elactrodes 5 uuf
Grid Ho.l to =11 othor electrodes 6 vuf
External Conductive Coating to Anode (1500 Hax. uuf
( 750 Min. uuf
Mechenical Data
Overz1l Length 16 1/2 £ 1/4 1Inches
Greatost Dicmeter of Bulb 10 1/2 £ 1/6  Inches
Hinimum Useful Screen Dicmeter 9 1/8 Inches
Bulb Contcct (Recessed Small Covity Cap) Ji-21
Base (Small Shell Luodeccl 6-pin) B6-63
Basing 125
Bulb Contact Aligrment
J1-21 Contact Aligns with Vecant Pin Position jf £ 30 Degrees
MAXTHUM RATIIIGS Desi;n Center Volues
Final Anode Voltagez 3 16,000 Mex. Volts D-C
Grid No.4 (Focusinz Electrode) Voltaze Range -64 to £350 Maxz. Volts D-C
Grid Ho.4 Volizsze -500 to A1000 Max. Volts D-C
Grid No.2 Voitagze 500 iaz. Volis D-C
Grid No.l Voltage
Negative-Bias Value 125 HMa:x. Volts D-C

Positive-Bins Value
Pogitive-Peck Volue
Pealt Ezater-Cethode Voltage:
Heater Negative with Respact to Cathode

Mox. Volis

N O

During Yarm-up Perilod Fot to Ixceed 15 seconds 410 Moz, Volts D-C

Lfter Zouipment Varm-up Period 180 Haos. Volts D-C

Heate: Positive with Respesct to Cathode 180 iaz.. Volts D-C
The Rauland Corporation Chicugo 41, 111,

from RTMA release #1163, March 6, 1953
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Cathode-Ray Tube Tyne 10RP4

JETEC COMPARATIVE CONDITIONS
Final Anode Voltage 3
Grid No.4 Voltage Range

12,000 Volts D-C
-48 to £260 Volts D-C

Grid No.4 Current -15 to £25 uemp D-C

Grid Ho,2 Voltoge 300 Volts D-C

Grid No.l Voltage” -28 %o -72 Volts D-C
RECOMMENDED OPERATING CONDITIONS

Finol Anode Voltage 14,000 Volts D-C

Grid No.4 Voliage Range3 -55 to £300 Volts D-C

Grid No./, Current -15 to #£25 wemp D-C

Grid No.2 Voltage 300 Volts D-C

Grid No.l Voltage -28 to -72 Volts D-C
HAXIMU{ CIRCUIT VALUES

Grid No.l Circuit Resistance 1.5 Maz.Megohms

NOTES

1l. Suitable for both black and white and CBS color television

2. Grid No.3, Grid No.5 and the Collector are comnected internally
and are referred to herein as "Final Anode."

3. Measured at 100 ua final anode current andé equal vertical and
horizontal resclution.

4. The focus electrode may be moduleted to improve overall focus.

5. Visual extinction of the focused raster.

The Raulond Corgporciion Chicago 41, I11,
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THE RAULAND CORPORATION
Chicago 41, Illinois
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RAULAND
TYPE 12AFP-, 12AFP~A CATHODE-RAY TUBES

The typz 12AFP- is a 12" magnetic focus and magnetic deflection round metal
envelope cathode ray tube, suitable for radar application,

It features an almost completely flat-face, which minimizes parallax error, a
straight magnetic gun (no Ion Trap needed) and a gray filter glass (luxides face
to increase contrast, It has a long persistence screen,

The type 12AFP-A tube utilizes a metal backed (aluminized) screen for greater
light output and to minimize screen charging effects, It is otherwise identical
to the 12AFP-,

TENTATIVE CHARACTIRISTICS

GENERAL

Flectrical Data

Heater voltage 6.3 Volts
Heater current 0.6 £ 10% Amperes
Heater warm-up time {approx.) 11 Seconds
Focusing method Magnetic
Deflecting method Magnetic
Deflecting angle (approx.) sk Degrees
Phosphor Noe 7 DNo. 1L No., 19
Fluorescence Blue Blue Orange
Phosphorescence Yellow Orange Orange
Persistence Long Mid-long Long
Face Plate - Gray Filter Glass
Light Transmission (Approx.) 66%
Direct Interelectrode Capacitances, Approx.
Cathode to all other electrodes 5 uuf.
Grid #1 to &ll other electrodes 6 uuf,
Mechanical Data
Overall length 17 7/8 £ 7/16 Inches
Greatest diameter of emvelope 12 7/16 £1/8 Inches
Minimum useful screen diameter 11 3/8 "Dbia, Inches
Face Radius 125 Inches
Anode contact iHetal cone lip
Base (small shell Duodecal @~pin) BS-57
Basging connections 12D

from JETEC release #1472, May 31, 1955
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RAULADND
TYPE 12AFP-, 12AFP-A CATHODE-RAY TUBES
HAXIMUYM RATINGS Design Center Values
Accelerator voltagel 14,000 Hax, Volts D-C
Grid #2 voltage #1000 lZax. Volts D-C
Grid #1 voltege (control electrode)
Negative bias value -125 Max, Volts D=C
Positive blas value ¢ lax, Volts D-C
Positive peak value £2 ilax, Volts
Peak Heater-Cathode Vol’(:age2
Heater negative with respect to cathode 180 tax, Volts D-C
Heater positive with respect to cathode 180 iHax., Volts D-C
Heater negative with respect to cathode
during warm-up period, not to exceed 15 sec, 110 Max, Volts D-C
Typical Operating Conditions
Accelerator voltage3 12,000 Volts D-C
Grid #2 voltage # 500 Volts
Grid #1 voltagel ¢ =33 to £ 77 Volts
Spot Position (Undeilected) 20 i
Field strength of adjustable cegtering magnet O to 8 Gausses
Focusirg coil current (approx,) 110 .2, £ 20%
laximun Circuit Values
Grid #1 circuit resistance 1.5 Kax. ilegohms
Mote 1l¢ A% or near this rating, the effective resistance of the accelerator
supply should be adequate to limit the accelerator input power to six
watts. The screen of the 1R2AFP.- can be permanently damaged should the
current density be permitted to rise too highs To prevent burmnirng,
minimum beam current densities shouldb e employed.
Fote 2: Cathode should be returned to one side or to the mid-tap of the heater
trarsformer vindingse
Note 3: Brilliance and definition decrease with decreasing accelerator voltage.
In general, accelerator voltage should not be less than 8000 volts,
Mote L: Visual extinction of undeflected focused spot,
Note 5: The center of the undeflected, focused spot will fall within a circle of
20 33 radius concentric with the center of the tube face,
Note 6: For standard focusing coil RTIA Mo. 106 or equivalent with a grid Mpe 1

bias to produce a 7-3/L4" x 10-1/2" raster area. The coil to reference
line (distance D) shall be 3-1/4 inches.

The Rauland Cornreration
Chicapo, Illinois
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RAULARD
TYPE 12AGP-~, 12AGP-A CATHODE-RAY TUBES

The type 12AGP- is a 12" electrostatic focus and magretic deflection round metali
envelope cathode-ray tube, suitable for rader applications. A low voltage
electroststic focus lens is employed, desigred to operate at or near cathode
potential to afford substantially automatic focus, independent of accelerator
voltage veriation.,

It features an almost completely flat face which minimizes parailax error,
electrostatic straight gun {no Ion Trap needed) and a gray filter glass (luxide)
face to increase.contrast. It has a long persistence screen.

The type 12AGP-A tube utilizes a metal baciied (aluminized) screen for greater
light output and to minimize screen charging effects. It is otherwise identical
to the 1RAGP-.

TENTATIVE CHARACTERISTICS

GENERAL

Electrical Dota

Hleater Voltage 6.3 Volts
Heater Current 0.6 + 10% Amper
Heater waru-up time (approx.) 11 seconds
Focusing ethod Electrostatic{low voltage
Defiecting method Magnetic
Deflecting angle (Approx.; E4 Degree
Phoesphor Ro. 7 No. 14 No. 12
Fluorescence Blue Blue Urange
Phosphorescence Yellow Orange Orange
Persistence Long Medium-long Long
face Plate - Gray Filter Glass
Light Trunqm1g51on (npprox. BG%
Direct Interelectrofe Capacitances, iLiuprox.
Cathode to all other electrodes 5 uuf.
Grid No. 1 to all other electrodes € uuf .
flechanical Data
Overall Length 17-7/8.+ /186 Inches
Greatest diameter of envelope 12 7/16 + 1/8 Inches
¥inimum useful screen dianeter 11 3/8 Dia. Inches
Radius (Face Flate) 125 Inches
inode contact Metzal conc liip
Base (small shell Duodecal & pin) BE6-63
tiasing connections i2m

from JETEC release #1472, May 31, 1955
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RAULATND
TYPE 12AGP-, 12AGP-A CATHODE-RAY TUBES

HAYT iUl RATTNGS Design Center Values

Accelerator voltage 1&2 14,000 tax. Volts D-C
Grid sl voltage (focus ancde) -500 to £1000 Wax. Volts D-C
Grid j#2 voltage £1000 lax, Volts D-C
Grid #1 voltagze {control electrode)
Negative bias value -125 hax. volts D-C
Positive bias value 0 liax. volts DwC
Positive peak value 42 Max, volts
Peak Heater Cathode Voltage3
Heater negative with respect to cathode 180 hax, volts D-C
Heater positive with respect to cathode 180 lax, volts D-C
Heater negative with respect to cathode
during warm-up period, not to exceed 15 sec, 110 Max. volts D~C

TYPICAL OPERLTII'G COMDITIONS

Accelerator Voltage,-‘ 12,000 Volts D-C

Orid #L voltage =04 to £2.2% of Egpede _

Grid #L current -15 to #25 ua, D-C

Grid #2 voltage £500 Volts

Crid #1 voltage? =33 to =77 Volts

Spot Position (Undelected) 20 104

Field strangth of adjustable centering magnet 0 to 8 Gausses
LAXTFUM CIRCUIT VALUES

Grid Mo. 1 Circuit Resistance 1,5 Max, ldegohms

Note 1: Accelerator and Grid #3, which are connected together within the tube, are
referred to herein as Accelerator,

Mote 2: At or near this rating, the effective rcsistance of the accelerator
suprly should be adequatc to limit the accelerator input power to six
watts. The screen ofthe 12aGP- can be permenently damaged should the
current density be permitted to rise too high. To prevent burning,
minimum beam current densities should be employed,

Mote 3: Cathode should be returned to one side or to the mid-tap of the heater
transformer windings.

Note lj: Brilliance and definition decreass with decrcasing accelerator voltage,
In generzl, accelerator voltage should not be less than 8000 volts,

Mote 5: Visual extinction cf undeflected focused spot.

Note 6: The center of the undeflected focused spot w11 £&l1 within a circle of
20 I radius concentric with the center of the tubets face,

The Rauland Corporation
Chica<o, Illinois



124GP7
12AGFLL
12AGPL9
24 1/8
- 1/16

12AGP7A
12AGPLLA

12AGP19A
Anode Contact

Area

12 7/16 + 1/8

——— 11 3/8 tin. Useful —— |
Screen Diameter I
p;

(a8
? A\ ? Vs |
l %\ 1\25 R /’.75/8 —T
‘ . ¥inimam
71/ \\ . \AV\\ | / ini
"\ N
\ \ . 0 /
10 5/16 A fh e/
18 5/16 | + 3/16 A\ ' N,
Maximuam \ F 4
N \\ -—71’-,1/
5 5/16 —|\ S le— .
17 13/16 Maximum ' \\\ 8 ggfgrince Line
+5/16 ¥ \ //__»__ R
1 N/ o3 Hriomun
1 T
7 1/2 + 3/16 t
— e—1 7/16 + 1/16

Small Shell Duodecal § Pin
Base B6~63

s

/i

TN -
R\
/b R _J Mo

Masxi mum ,Z_,,“'
16

e e 4

Reference line determined by position where reference line gauge
JETEC #112 will rest on glass funnel,

THE RAULAND CRFORATION
L2h5 North Knox Avenue
Chicago L1, Tllincis



Cathode-Ray Tube Type 14AUPZ

The 14AUP 1s a 14" 90° rectangular, electrostatic focus and magnetic deflec-
tion direct-view picture tube specifically intended for cathode drive television
applications. It has a maximum spot cut-off of 50 volts and a minimum cathode cur-
rent of 1000 microamperes when operated in cathode drive at a Grid No.2 voltage of
50 volts. Other features of this tube are a short overall length, spherical gray
filter glass faceplate, metal-backed screen, a construction which does not require
an external ion trap magnet, and a high capacity external conductive coating, which
vhen grounded serves as a filter cepacitor and aids in the suppression of radiation.

This tube 1s intended for serles string operation and has a heater current of 450
nilliemperes.

GENERAL DATA
Focusinz Method Electrostatic
Deflection Method Magnetlc
Deflection Angles (approx.)
Horizontal 85 Degrees
Dieagonal 9% Degrees
Phosphor Aluminized PL
Fluorescence Vhite
Persistence Medium
Faceplate Gray Filter Glass
Light Transmission (approx.) 9%
ELECTRICAL DATA
Heater Voltage 6.3 Volts
Heater Current 0.450 £ 5% Amperes
Heater Warm-up Tim 1l Seconds
Direct Interelectrode Capacitances (approx.)
Cathode to All Other Electrodes 5 uuf
Grid No.l to A1l Qther Electrodes 6 uuf
External Conductive Coatdng to Anode? 1500 uuf Max.

1000 uuf Min.
MECHANICAL DATA

Overall Length 13 3/16 £ 5/16 Inches
Greatest Bulb Dimensions
Diagonal 14 £ 1/8 Inches
Vidth 13 1/16 £ 1/8 Inches
Height 10 9/16 £ 1/8 Inches
Neck Length 5 1/2 £ 3/16 Inches
Minimum Useful Screen Dimensions (Maximum Assured) 9 1/2 x 12 1/16 Inches
Minimum Useful Screen Ares 104 Sg.Inches
Bulb Contact - Recessed Small Cavity Cap J1-21
Base - Small Shell Duodecal 6-pin B6-63
Basing 12L

Bulb Contact Alignment - J1-21 Contact Aligns with
Pin Position Ro.6 £ 30 Degrees

MAXIMUM RATINGS (Absolute Maximum Values)

Finel Anode Voltage® 16,500 Volts dc
Grid No.4 Voltage (Focusing Elactrode) -500 to 1,100 Volts de
Grid No.2 to Grid No.l Voltage 70 Volta dc

The Rsuland Corporation, Chicago, Illinois {Decenmber 26,1957)
Page 1 of 3

from JETEC release #2091, Jan. 27, 1958



Cathode-~Ray Tube Type 14AUP,

MAXIMUM RATINGS (Absolute Maximum Velues)

Cathode to Grid No.l Voltage
Positive Bias Value
Negative Peak Value

Peak Hoater-Cathode Voltage
During Warm-up Period Not to Exceed 15 Seconds
After Equipment Warm-up Period

Heater Positive with Respect to Cathode

TYPICAL OPERATING CONDITIONS
Anode Voltage
Grid No.4 to Grid No.l Voltage for Focus
at 100 ua Cathode Current
Grid No.2 to Grid No.l Voltage
Cathode to Grid Ro.l Voltage for cui;—oi.’f5

CIRCUILIT VALUES
Grid No.l Circuit Resistance

NOTES

150 Volis
0 Volts

450 Volts

200 Volts

200 Volts
12,000 Volts dec
0 to £ 350 Volts de

50 Volts de
30 to 50 Volts de

1.5 Max.Megohms

1. Heater wam-up time 13 the time required for the voltage across the heater
terminals to Increase to 5.0 volts in the JETEC test circuit, with E = 25 volts

end series R = 42 ohms,

2. External conductive coating must be grounded.

3. Grid No.3, Grid No.5 and the Collector are connected internslly and are referred

to herein as "I'inal Anode".

4. The foous electrode may be modulated to Improve overall focus.

5. For visual extinction of focused raster., Extlnction of stationary focused spot
will require that these values be increased approximately 5 volts. The cut-off
voltage will change by approximately 2% with 1 KV change of anode voltage.

The Rauland Corporation, Chicago, Illinois

(December 26, 1957)
Page 2 of 3
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THE

CORPORATION

5600 WEST JARVIS AVENUE CHICAGO 48, ILLINOIS

TELEPHONE MULBERRY 5-5000
TELETYPE 312-265-1293

from JEDEC release #4416, Sept. 16, 1963

|6AVP4

DESCRIPTION
16" Direct View Low Gy Voltage (35 V.)
Rectangular Glass Envelops Cathode Drive Design
Spherical Faceplate
Gray Filter (Glass
Aluminized Screen
6.3 Volt, 450 Ma, Heater No Ion Trap
Bonded Implosion Panel

Elactrostatic Focus

114° Magnetic Deflection

External Conductive Coating

ELECTRICAL DATA

Focusing Method

Deflection Angles, Approximate
Horizontal
Vertical
Diagonal

Direct Interelectrode Capacitances
Cathode to all other electrodes, approximate
Grid #1 to all other electrodes, approximate
External Conductive Coating to Anode

Heater Current at 6.3 Volts
Heater Warm-up Time

OPTICAL DATA
Phosphor Number
Light Transmittance at Center, Approximate

MECHANTICAL DATA
Overall Length
Oreatest Dimensions of Tube
Diagonal
Width
Haight

Minimum Useful Screen Dimensions (Projected)
Diagonal
Horizontal Axias
Vortlical Axis
Area
Neck Length
Bulb
Implosion Panel
Bulb Contact

Electrostatic

103 Degrees
87 Degrees
11}y Degrees

5 uuf
6 wuf
1400 max, uuf
900 min. uuf
450 + 10% ma.
11 Seconds

Pl Aluminized
59 Parcent

10 11/16 + 5/16 Inches

155/8 + 1/8 Inches
13 23/32 + 1/8 Inches
11 3/32 +71/8 Inches

1y 7/8 Inchaes

12 15/16 Inches

10 1/4 Inches

125 8q. Inchea

L 3/8 + 1/8 Inches
J125A1-A or equivalent
FP125A)1 or equivalent
J1-21

Base B6=21);
Basing TFA
Bulb Contact Alignment
Anode contact aligns with pin position #7 + 30 Degrees
101 A — A 1963
A SUBSIDIARY OF z_@ﬂ RADIO CORPORATION —CHICAGO U o

Page 1 of 3



RATINGS (Design Maximum System)

Unless otherwise specifled, voltages are
positive and measured with respect to Grid #1
Maximum Anode Voltage
Minimum Anode Voltage
Maximum Grid #4 (Focusing Electrode) Voltage
Maximum Grid #2 Voltage
Minimum Grid #2 Voltage
Cathode Voltage
Maximum Heater Voltage
Minimum Heater Voltage
Maximum Heater-Cathode Voltage
Heater negatives with respect to cathcde
During warm-up period not to exceed 15 seconds
After equipment warm-up period
Heater positive with respect to cathode

TYPICAL OPERATING CONDITIONS

CATHODE DRIVE SERVICE

Unless otherwise specified, all voltage values
are positive with respect to Grid #1

Anode Voltage 5

Grid #4 Voltage (Focusing Electrods) “* 3

Grid #2 Voltage

Cathode Voltage 1}

MAXTMUM CIRCUIT VALUES

Maximum Grid #1 Circuit Resistance

NOTES

l. Visual extinction of focused raster.

1?’ 600 Volts
12,000 Volts
+1100 =500 Volte
60 Volts

25 Volts

100 Volts

7 Volts

5.8 Volts

<410 Volts
=180 Volts
180 Volts

15,000 Volts
250 Volts

35 Volts

25 to S0 Volts

1.5 Megohms

2. With the combined Grid #1 bias voltage and video-signal voltage adjusted

to give an anode current of 125 microamperes on a 12 15/16 x 10 1/k pattern

from RCA 2F21 Monoscope or equivalent,

500 volts,

3. Individual tubes will have satisfactory focus at some value between O and

Aug . 1963
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THE

CORPORATION I6AVP4

5600 WEST JARVIS AVENUE CHICAGO 48, ILLINQIS

TELEPHONE MULBERRY 5-5000
TELETYPE 312-265-1293

s\

|-—6
R

, —{~MAX, SEAL BULGE

ERNAL N -
CONDUCTIVE COATING REF LINE

NOTES:

I. REFERENCE LINE AS DETERMINED BY PLANE C-~C' OF J.E.DE.C.
REFERENCE LINE GAUGE NO.I26.
2. BASE PIN NO.7 ALIGNS WITH ANODE CONTACT WITHIN 30°

A SUBSIDIARY OF zw RADIO CORPORATION —CHICAGO
@



Cathode-Ray Tube Type 17CLP4

The 17CLP4 is a short neck 17" 90° rectangular, electrostatic focus and magnetic
deflection direct-view picture tube. It has a filter glass faceplate, metal-
backed screen, and an external ion trap megnet of the single field type. The
tube has a high capacity external conductive coating,vwhich when grounded serves
a3 a filter capacitor,and aids in the suppression of radiation.

GENERAL DATA

Focusing Method
Deflection Method
beflection Angles (approx.)
Horizontal
Disgonal
Phosphor
Fluorescence
Persiatence
Faceplate
Light Transmission (approx.)

ELECTRICAL DATA

Heater Voltage

Heater Current

Direct Interelectrode Capacitences (approx.)
Cathode to All Other Electrodes
Grid No.l to All Other Electrodes
External Conductive Coating to Anode

MECHANICAL DATA

Overall Length
Greatest Bulb Dimensions
Diagonal
Width
Height
Minimum Useful Screen Dimensions (Max. assured)
Mininum Useful Screen Area
Bulb Contact - Recessed Small Cavity Cap
Base - Small Shell Duodecal 6-pin
Basing

Bulb Contact Alignment - J1-21 Contact Aligns with

Electrostatic
Megnetic

85 Degrees
90 Degrens
Aluminized P4
White
Medium
Gray Filter Glass

4%

6.3 Volts
0.6 £ 10% Amperes

5 uuf

6 uuf
2300 uuf Max.
1800 uuf Min.

15 5/8 £ 3/8 Inches

16 5/8 £ 1/8 Inches
15 3/8 £ 1/8 Inches
12 9/32 £ 1/8 Inches
11 1/8 x 14 5/16 Inches
1,9 Sq.1In,
J1-21
B6-63
12L

Pin Position No.6 £ 30 degrees

MAXIMUM RATINGS (Absolute Maximum Values)

Final Anode Voltage2
Grid No.4 Voltage (Focusing Electrode)
Grid No.2 Voltage
Grid No.l Voltage
Negative Blas Value
Negative Peak Value
Positive Peak Value
Positive Bias Value

The Rauland Corporation, Chicago, 1llinois

from JETEC release #1985, Aug. 5, 1957

17,600 Volts dc
-550 to £ 1,100 volts dc
550 Volts dc

155 volts dc
220 Volts de
2 vVolts
0 Volts

(June 26, 1957)
Page 1 of 3



Cathode-Ray Tube Type 17CLP.

MAXTMUM RATINGS (Absolute Maximum Values) cont'd
Peak Heater-Cathode Voltage:
Heater Negative with Respect to Cathode
After Warmm-up Period Not to Exceed 15 Seconds
After Equipment Warm-up Period
Heater Positive with Respect to Cathode

TYPICAL QPERATING CONDITIONS
Anode Voltage
Grid No.4 Voltage for Focus
Grid No.2 Voltage 7
Grid No.l Voltage Required for Cutofg
Field Strength of PM Ion Trap Magnet

CIRCUIT VALUES
Grid No.l Circuit Resistance

NOTES

1. External conductive coating must be grounded.

450 Volts dec
200 Volts dc
200 volts de

14,000 Volts dc

-48 to £ 264 volts dc

300 Volts dec

=35 to -72 Volts dc
35 Gausses

1.5 Max.Megohms

2. Grid No.3, Grid No.5 and the Collector are connected internally and are

referred to herein as "Winal Anode".

3. The focus slectrode may be modulated to improve overall focus

FAR Visual extinction of focused raster.

5. TFor typical PM ion trep magnet with field strength tolerance of £ 3 gausses.

HWARNING :

X-ray radiation shielding may be necessary to protect against possible danger
of perscnal injury from prolonged exposure at close range if this tube 1s operated

at voltage in excess of 16,000 volts,

The Raulend Corporation, Chicago, Illinoils

{(June 26, 1957)
Page 2 of 3



~ 17CL P4 -

USEFUL SCREEN
AREA EXTERNAL CONDUCTIVE

COATING

+3

|
— 98t i %"

REFERENCE LINE
NOTE |

SMALL SHELL DUODEC AL
6 PIN BASE-B6-63-NOTE 2

NOTES:
1. REFERENCE LINE AS DETERMINED BY PLANE C-C!' of REFERENCE LINE GAUGE RETMA #116.

PIN POSITION No.6 TO BE ALIGNED WITH ANODE BUTTON £ 30°.

N

3. DIACONAL DEFLECTION ANGLE IS 90°,

The Rauland Corporation Chicego 41, I1linois
(June 26, 1957)
Page 3 of 3



Cathode-Ray Tube Type 17CRP4L

The L7CRP4 is a 17" 90° rectangular, electrostatic focus and magnetic deflection
direct-view picture tube specifiocally intended for cathode drive television applica-
tions. It has a maximum spot cut-off of 50 volts and a minimum cathode current of
1000 microamperes when operated in cathode drive at a Grid No.2 voltage of 50 volts.
Other featurea of this tube are a short overall length, spherical gray filter glass
faceplate; metal-backed screen, a construction which does not require an external
ion trap magnet, and a high capacity extermal conductive coating, which when grounded
gerves as a filter capacltor and aids in the suppression of radiation. This tube
is intended for series string operation and has a heater current of 450 milliamperes.

GENERAL DATA
Focusing Method Electrostatic
Deflection Method Magnetic
Deflection Angles (approx.)
Horizontal 85 Degrees
Diagonal 90 Degrees
Phosphor Auminized P4
Fluorescence White
Persistence Medium
Faceplate Gray Filter Glass
Light Tranamission (approx.) 743
ELECTRICAL DATA
Heater Voltege 6.3 Volts
Heater Current 1 0.450 £ 5% Amperes
Heater Warm-up Time 11 Seconds
Diréct Interelectrode Capacitances (approx.)
Cathode to All Other Electrodes 5 uuf
Grid No.l to All Other Electrodes 6 unf
External Conductive Coating to Anode? 2300 uuf Max.
1800 uuf Min,
MECHANYCAT, DATA
Overall Length 14 5/8 £ 3/8 Inches
Greatest Bulb Dimensions
Diagonal 16 5/8 £ 1/8 Inches
Width 15 3/8 £ 1/8 Inches
Height 12 9/32 £ 1/8 Inches
Neck Length 5 1/2 3/16 Inches
Minimum Useful Screen Dimensions (Maxdmum assured) 11 1/8 x 14 5/16 Inches
Minimum Useful Screen Area 149 Sq.In.
Bulb Contact - Recessed Small Cavity Cap J1-21
Base - Smell Shell Duodecal 6-pin B6-63
Basing 121,

Bulb Contact Aligmment - J1-21 Contect Aligns with
Pin Position No.6 £ 30 degrees

MAXTMOM RATINGS (Abzglute Maximum Values)

Final Anode Voltag 17,600 Volts dc

Grid No.4 Voltage (Focusing Electrode)% -550 to £ 1,100 Volts dc
Grid No.2 to Grid No.l Voltage 70 Volts de
The Rauland Corporation, Chicago, Illinois (December 26,1957)

Page 1 of 3



Cathode-Ray Tube Type 17CRP4

MAXTMUM RATINGS (Absolute Maximum Values)

Cathoda to Grid No.l Voltage
Positive Bias Value
Negative Peak Value

Peak Heater-Cathode Voltage
During Warm-up Period Not to Exceed 15 Seconds
After Equipment Warm-up Period

Heater Positive with Respect to Cathode

TYPICAL, OPERATING CONDITIONS
Anode Voltage
Grid No.4 to Grld No.l Voltage for Focus
at 100 ua Cathode Current
Grid No.2 to Grid No.l Voltage
Cathode %o Grid No.l Voltage for cut-off’

CIRCUIT VALUES
Grid No.l Circuit Resistance

NOTFS

150 Volts de
0 Volts

450 Volts
200 Volts
200 Volts
14,000 Volts de
0 to £ 350 Volts de

50 Volts de
30 to 50 Volts de

1.5 Max.Megohms

1. Heater warm-up time is the time required for the voltage across the heater
tetminals to inecrease to 5.0 volis in the JETEC test circult, with E = 25 volts

and series R = 42 ohms.

2. External conductive coating must be grounded.

3. Grid No.3, Grid No.5 and the Collector are connected intermally and are tre-

ferred to herein as "Final Anode".

4e The focus electrode may be modulated to improve overall focus.

5. For visual extinction of focused raster. Extinction of stationary focused
spot will requirs that these values be increased approximately 5 volts,
The cut-off voltage will change by approximately 2% with 1 KV change of

anode voltage.

from JETEC release #2091, Jan. 27, 1958

The Rauland Corporation, Chicago, Illinois

(December 26, 1957)
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|7CRP4

USEFUL SCREEN

EXTERNAL
CONDUCT IVE
COATING

NOTE -I-

SMALL SHELL DUODECAL
6 PIN BASE B6-63-NOTE-2-~

l. REFERENCE LINE AS DETERMINED BY PLANE C-C! OF REFERENCE LINE GAUGE RETMA #116.
2. PIN POSITION No. 6 TO BE ALIGNED WITH ANODE BUTTON +30.°
3. DIAGONAL DEFLECTION ANGLE IS 908

THE RAULAND CORP.

CHICAGO 41,
ILL.

Page 3 of 3



THE from JEDEC release #3549, Jan. 1, 1962

CORPORATION i9CDP4

4245 NORTH KNOX AVE. CHICAGO 41, ILLNQIS

TELEPHONE MULBERRY §-5000
TELETYPE CG 2790

DESCRIPTION \ '/§’°
19" Direct View Low G, Voltage (50V.) L '!1—3
Rectangular Glass Envelope Cathoﬁe Drive Design ~30°
Spherical Faceplate 114° Magnetic Deflection .
Gray Filter Glass Electrostatic Focus aO0TTOM VIEW
Aluminized Screen External Conductive Coating BASE
6.3 Volt, 600 Ma, Heater No Ion Trap
ELECTRICAL DATA
Focusing Method Electrostatic
Deflection Angles, Approximate
Horizontal 103 Degrees
Vertical 86 Degrees
Diagonal 114 Degrees
Direct Interelectrode Capacitances
Cathode to all other electrodes, approximate 5 uuf
Grid #1 to all other electrodes, approximate 6 uuf
External Conductive Coating to Anode 1900 max, uuf
1400 min, uuf
Heater Current at 6.3 volts 600 # 107 Ma
Heater Warm-up time 11 Seconds
OPTICAL DATA
Phosphor Number P4, Aluminilzed
Light Transmittance at Center, Approximate 78 Percent
MECHANICAL DATA
Overall Length 11 5/8 # 1/4 Inches
Greatest Diameter of Tube
Diagonal 18 5/8 # 1/8 Inches
Width 16 13/32 # 1/8 Inches
Height 13 11/32 £ 1/8 Inches
Minimum Useful Screen Dimensions (Projected)
Diagonal 17 9/16 Inches
Horizontal Axis 15 1/8 1Inches
Vertical Axis 12 Inches
Area 172 Sq. Inches
Neck Length 4 3/8 # 1/8 Inches
Bulb J 149 Al or equivalent
Bulb Contact J1-21
Base B6-214
Basing 1FA
Bulb Coantact Alignment
Anode contact aligns with pin position #7 £ 30 Degrees
Dec., 1961

a subsidiary of ﬂlgy Radio Corporation - Chicago L 28° 1 of 3




RATINGS ( Design Maximum System)
Unless otherwise specified, voltages are
positive and measured with respect to Grid #1
Maximum Anode Voltage
Minimum Anode Voltage
Maximum Grid #4 (Focusing Electrode) Voltage
Maximum Grid #2 Voltage
Minimum Grid #2 Voltage
Cathode Voltage
Maximum Heater Voltage
Minimum Heater Voltage
Maximum Heater-~Cathode Voltage
Heater negatives with respect to cathode
During warm-up period not to exceed 15 seconds
After equipment warm-up period
Heater positive with respect to cathode

TYPICAL OPERATING CONDITIONS

CATHODE DRIVE SERVICE
Unless otherwise specified, all voltage values
are positive with respect to Grid #1

Anode Voltage

Grid #4 Voltage (Focusing Electrode) 2, 3
Grid #2 Voltage,
Cathode Voltage
MAXIMUM CIRCUIT VALUES
Maximum Grid #1 Circuit Resistance
NOTES

1. Visual extinction of focused raster,

19,3800 Volts
12,000 Vvolts
§ 1100 -500 Volts

70  Volts
40 Volts
100 Volts
7 Volts
5.8 Volts
=410 Volts
-180 Volts
180 Volts

16,000 Volts
250 Volts

30 Volts

35 to 50 Volts

1.5 Megohms

2. With the combined grid #1 bias voltage and video-signal voltage adjusted
to give an anode current of 150 microamperes on a 15 1/8 x 12 pattern

from 2F21 Monoscope or equivalent.

3, Individual tubes will have satisfactory focus &t some value between 0 and

500 wvolts.

Dec., 1961
Page 2 of 3



THE

|9CDP 4

CORPORATION

4245 NORTH KNOX AVE. CHICAGO 41, IWINQIS

TELEPHONE MULBERRY 5-5000
TELETYPE CG 2790

e ——,——— e ———— e ——— — — ————————
|
541 ¥y
|88.-.a 4—&-—-
SEAL BULGE
+.1
4—|_|_B
]

>
/

- o
&0 = -
+1
~|-g—e
I 16
|
1 1 +1
be—— 15— MIN. et =
8 -—7"— 8—><41—§—
, 13+4 a 8
%32 TS 5 S
8

21R. L 27 | 32
‘/I o ' _ﬂ{_:t{? EIENAEL

EXTE RNAL
CONDUCTIVE COATING REF. LINE
|t NOTE-|
T_
32
B86-214
NOTE-2 | 7 FA

NOTE!
I. REFERENCE LINE AS DETERMINED BY PLANE C—C' OF JEDEC.

REFERENCE LINE GAUGE NO. 126

2. BASE PIN NO.7 ALIGNS WITH ANODE CONTACT WITHIN 30°

a subsidiary of m Radio Corporation - Chicago
®



THE

4245 NORTH KNOX AVE.

TELEPHOMNE MULBERRY 5-5000
TELETYPE CG 2790

CORPORATION

CHICAGO 41, ILINOIS

from JEDEC release #3610, Feb. 26, 1962

I9CLP4

DESCRIPTION

19" Direct View
Rectangular Glass Envelope
Spherical Faceplate

Gray Filter Glass
Aluminized Screen

6.3 Volt, 600 Ma Heater

Low G, Voltage (35V)
Catho%e Drive Design
92° Magnetic Deflection
Electrostatic Focus

Extermal Conductive Coating

No Ion Trap

BOTTOM VIEW
|| BASE

ELECTRICAL DATA

Focusing Method

Deflection Angles, Approximate
Horizontal
Vertical
Diagonal

Direct Interelectrode Capacitance
Cathode to all other electrodes, approximate
Grid #1 to all other electrodes, approximate
Extermal Conductive Coating to Anode

Heater Current at 6.3 wlts
Heater Warm-up time

OPTICAL DATA
Phosphor Number
Light Transmittance at Center, Approximate

MECHANICAL DATA
Overall Length
Greatest dimesions of tube
Diagonal
Width
Height

Minimum Useful Screen Dimensions (Projected)
Diagonal
Horizontal Axis
Vertical Axis
Area
Neck Length
Bulb
Bulb Contact
Base
Basing
Bulb Contact Alignment
Anocde Contact aligns with pin position #6

a subsidiary of w Radio Corporation - Chicago
®

Electrostatic

80 Degrees
65 Degrees
92 Degrees

5 uuf
6 uuf
2,000 max. uuf
1,500 min, uuf
600 = 10% Ma
11 Seconds

P4 Aluminized

78 Percent
15 1/4 = 3/8 Inches
18 5/8 ¢ 1/8 Inches
16 13/32 ¢ 1/8 Inches
13 11/32 ¢ 1/8 Inches
17 9/18 Inches
15 1/8 Inches
12 Inches

172 Sq. Inches
5 1/2 $3/16iInches
J149Bl or equivalent
Jl - 21
B5- 203
12L

t30 Degrees

FEB., 1962
Page 1 of 3



RATINGS (Design Maximum System)
Unless otherwise specified, voltages are
positive and measured with respect to Grid #1

Maximum Anode Voltage 19,800 Volts
Minimun Anode Voltage 12,000 Volts
Maximum Grid #4 (Focusing Electrode)Voltage $1100 - 500 Volts
Maximum Grid #2 Voltage 40 Volts
Minimum Grid #2 Voltage 25 Volts
Cathode Voltage 100 Volts
Maximum Heater Voltage 7 Volts
Minimum Heater Voltage 5.8 Volts
Maximun Heater-Cathode Voltage
Heater negatives with respect to cathode
During warm-up pericd not to exceed 15 seconds -410 Volts
After equipment warm-up period ~180 Volts
Heater positive with respect to cathode 180 Volts
TYPICAL OPERATING CONDITIONS
CATHODE DRIVE SERVICE
‘Unless otherwise specified, all voltage values
are positive with respect to Grid #1
Anode Voltage 2,3 14,500 Volts
Grid #4 Voltage (Focusing Electrode) 250 Volts
Grid #2 Voltage, 35 Volts
Cathode Voltage 25 to U0 Volts
MAXIMUM CIRCUIT VAIMES
Maxanum Griu #1 Circuit Resistance 1.5 Megohms

NOTES

1, Visual extinction of focused raster.

2. With the combined grid #1 bias voltage and video-signal woltage adjusted
to give an anode current of 150 microamperes on a 15 1/8 x 12 pattern from

2F21 Monoscope or equivalent.,

3. Individual tubes will have satisfactory focus at some value between 0 and 500 Volts,

Feb,., 1962
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THE

I9CLP4

CORPORATION

4245 NORTH KNOX AVE, CHICAGO 4i, ILUNOIS

TELEPHONE MULBERRY 5-5000
TELETYPE CG 2790

SEAL BULGE

)

1 MIN. SCREEN
155 ,

t

NOTE: |. REFERENCE LINE AS DETERMNEDBY PLANE C—~C OF JEDEC REFERENCE LINE GAUGE 116

2. BASE PIN NO.6ALIGNS WITH ANODE CONTACT WITHIN 30

a subsidiary ofw Radio Corporation - Chicago
®



THE from JEDEC release #4301, June 17, 1963

CORPORATION I9CQP4

5600 WEST JARVIS AVENUE CHICAGO 48, ILLINOIS

TELEPHONE MULBERRY 5-5000
TELETYPE 312-265-1293

——— — e ——————————————— —

DESCRIPTION
19" Direct View Low G, Voltage (35V.)
Rectangular Glass Envelope Cathoﬁe Drive Design
Spherical Faceplates 114° Magnetic Drive Design
Gray Filter Glass Electrostatic Focus A
Aluminized Screen External Conductive Coating
6.3 Volt, 600 Ma, Heater 'No Ion Trap BOTTgﬂSgIEw
ELECTRICAL DATA
Focusing Method Electrostatic
Deflection Angles, Approximate
Horizontal 103 Degrees
Vertical 86 Degrees
Diagonal 11l; Degrees
Direct Interelsctrode Capacitances
Cathode to all other electrodes, approximate S uuf
Orid #1 to all other electrodes, approximate 6 wuf
External Conductive Coating to Anode 1500 maxe. uuf
1&00 min. uuf
Heater Current at 6.3 volts 600+ 10% Ma.
Heater Warm=up Time 11 Seconds
OPTICAL DATA
Phosphor Number Py Aluminized
Light Transmittance at Center, Approximate 78 Percent
MECHANICAL DATA
Overall Length 1 5/8 + 1/k Inches
Greatest Dimensions of Tube
Diagonal 18 5/8 + 1/8 Inches
Width 16 13/32 + 2/8 Inches
Height 13 11/32 * 1/8 Inches
Minimum Useful Screen Dimensions (Projected)
Diagonal 17 9/16 Inches
Horizontal Axis 15 1/8 Inches
Vertical Axis 12 Inches
Area 172 Sq. Inches
Neck Length Iy 3/8 + 1/8 Inches
Bulb J 149 Al or equivalent
Bulb Contact Jl-21
Base B6-21)
Basing TFA
Bulb Contact Alignment
Anode contact aligns with pin position #7 + 30 Degrees

A SUBSIDIARY OF z_m RADIO CORPORATION —CHICAGO
® ay, 1963
Paca 1 of 2



RATINGS (Design Maximum System)
Unless otherwise specified, voltages are
positive and measured with respect to Grid #1
Maximum Anode Voltage
Minimum Anode Voltage
Maximum Grid #) (Focusing Electrode) Voltage
Maximum Grid #2 Voltage
Minimum Crid #2 Voltage
Cathode Voltage
Maximum Heater Voltage
Minimum Heater Voltage
Maximum Heater-Cathode Voltage
Heater negatives with respect to cathode
During warm-up period not to exceed 15 Seconds
After epuipment warm-up period
Heater positive with respect to cathode

TYPICAL OPERATING CONDITIONS

CATHODE DRIVE SERVICE
Unless otherwise specified, all voltage values
are positive with respect to Grid #l

Ancde Voltage , 3

Grid #4 Voltage (focusing electrode)

Grid #2 Voltage

Cathode Voltage

MAXIMUM CIRCUIT VALUES
Maximum Grid #1 Circuit Resistance

NOTES

l. Visuval extinction of focused raster.

19,800 Volts
12,000 Volts

+ 1100 -500 Volts
60 Volts

25 Volts

100 Volts

7 Volts

5.8 Volts

<410 Volts
=180 Volts
180 Volts

16,000 Volts
250 Volts

35 Volts

25 to 50 Volts

1.5 Megohms

2. With the combined grid #1 bias voltage and video-signal voltage adjusted

to give an anode current of 150 microamperes on a
from 2F21 Monoscope or equivalent,

15 1/8 x 12 pattern

3. Individual tubes will have satisfactory focus at some value between O and

500 Volts.,

May ,1963
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19CQP 4

THE

Rauland

CORPORATION

5600 WEST JARVIS AVENUE CHICAGO 48, ILLINOIS

TELEPHONE MULBERRY 5-5000
TELETYPE 312-265-1293

+
5 [+
'Bé'i‘i'a' USEFUL SCREEN 4?-t-|
REA SEAL BULGE
/)7 L L
— -t—|--—"'3
! )
e
.' [
ll ISR 1 /\
' ; P N
- -Z - ~ ©_g
i - —lo -—'m - —
9 ; =ty |/'*E3a
'7"'_ od —-im A
i 16 { — "
‘/ L l -
\ v Ty — !
“““““““““““ - ' +1
_ .12
6
I
It-é- 3-—'%
-— 7 2~ o LL B
4 8
5 +1
~——IIE—4——;-

SEAL
LINE
EXTE RNAL
CONDUCTIVE COATING B , REF LINE
L tea NOTE-I
I—B-__I_
BE-214 2
NOTE- 2 , 7FA

NOTE:
|. REFERENCE LINE AS DETERMINED BY PLANE C-C' OF JEDEC.

REFERENCE LINE GAUGE NO. |26

2. BASE PIN NO.7 ALIGNS WITH ANODE CONTACT WITHIN 30°

A SUBSIDIARY OF w RADIO CORPORATION —CHICAGO
®



THE

CORPORATION

5600 WEST JARVIS AVENUE CHICAGO 48, ILLINOIS

TELEPHONE MULBERRY 5-5000
TELETYPE 312-265-1293

I9CRP4

DESCRIPTICN
19" Direct View
Rectangular Glass Envelops
Spherical Faceplate
Oray Filter Glass
Aluminized Screen
6.3 Volt, 600 Ma, Heater

Low G, Voltage (35V.)
Cathogs Drive Design

Electrostatic Focus

No Ion Trap

92° Magnetic Deflection

External Conductive Coating | A

BOTTCM VIEW
BASE

ELECTRICAL DATA

Focusing Msthod

Deflection Angles, Approximate
Horizontsl
Vertical
Diagonal

Direct Interelectrode Capacitances
Cathode to all other electrodes, approximate
Orid #1 to all other electrodes, approximate
External Conductive Coating to Anode

Heater Current at 6.3 volts
Heater Warm=-up Time

OPTICAL DATA
Phosphor Number
Light Transmittance at Center, Approximate

MECHANICAL DATA
Overall Length
Greatest Dimensions of Tube
Dlagonal
Width
Helght

Minimum Useful Screen Dimensions (Projected)
Diagonal
Horizontal Axis
Vertical Axis
Area
Neck Length
Bulb
Bulb Contact
Base
Basing
Bulb Contact Alignment
Anode contact aligns with pin position #6

A SUBSIDIARY OF w RADIO CORPORATION — CHICAGO
®

from JEDEC release #4391, Aug. 26, 1963

Electrostatic

80 Degrees
€5 Degrees
92 Degrees

g uuf

6 uuf
2,000 max. uuf
1,500 min, uuf
600 + 10% Ma.

11 Seconds

P4y Aluminized
78 Percent

15 1/ + 3/8 Inches

18 5/8 + 1/8 Inches
16 13/32 + 1/8 Inches
13 13/32 + 1/8 Inches

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

172 8q. Inches

5 1/2 + 3/16 Inches
J149B1 or Equivalent
Jl-21

B6-203

12L

+ 30 Degrees

July 1963

Dara 1 Af



RATINGS (Design Maximum System)
Unless otherwise specified, voltages are
positive and measured with respect to Grid #1
Maximum Anede Voltage
Minimum Anode Voltage
Maximum Grid #L (Focusing Electrode) Voltage
Maximum Grid #2 Voltags
Minimum Grid #2 Voltage
Cathode Voltage
MAximum Heater Voltage
Minimum Heater Voltage
Maximum Heater-Cathode Voltage
Heater negatives with respect to cathode
During warm-up period not to exceed 15 Seconds
After equipment warm-up period
Heater positive with respect to cathode

TYPICAL OPERATING CONDITIONS

CATHODE DRIVE SERVICE
Unless otherwise specified, all voltage values
are positive with respect to Grid #1

Anode Voltage

Grid #4 Voltage (Focusing Electrode)z' 3

Grid #2 Voltage

Cathode Voltage 1

MAXIMUM CIRCUIT VALUES
Maximum Grid #1 Circuilt Resistance

NOTES

1. Visual extinction of focused raster.

ISCRP4

22,000 Volts
12,000 Volts

+ 1100 - 500 Volts
& Volts

25 Volts

100 Volts

7 Volts

5 08 Volts

=410 Volts
-180 Volts
180 Volts

16,000 Volts
250 Volts

35 Volts

25 to 50 Volts

1.5 Megohms

2. With the combined grid #1 bias voltage and video-signal voltage adjusted to
give an anode current of 150 microamperes on a 15 1/8 x 12 pattern from

2F21 Monoscope or equivalent.

3+ Individual tubes will have satisfactory focus at some value between O and

500 Volts.

July 1963
Paca 2 of 3



THE I9CRP4
@ CORPORATION

5600 WEST JARVIS AVENUE CHICAGO 4B, [LLINOIS

TELEPHONE MULBERRY 5-5000
TELETYPE 312-265-1293

SEAL BULGE

MIN, SCREEN
154

MAX,
SEAL LINE

NOTE: |. REFERENCE LINE AS DETERMNEDBY PLANE C~C OF JEDEC REFERENCE LINE GAUGE 1!i6

2. BASE PIN NO.6 ALIGNS WITH ANODE CONTACT WITHIN 30

A SUBSIDIARY OF w RADIO CORPORATION —CHICAGO
®



THE from JEDEC release #4502, Nov. 25, 1963

I9DBP4

CORPORATION

.MJO WEST JARVIS AVENUE CHICAGO 48, ILLINOIS

TELEPHONE MULBERRY 5-5000
TELETYPE 312-265-1293

DESCRIPTION
19" Direct View Low G, Voltage (LOV.)
Rectangular Glass Envelope Cathoge Drive Design
Spherical Faceplate 11}° Magnetic Deflection
Gray Filter Glass Electrostatic Focus
Aluminized Screen External Conductive Coating

6.3 Volt, 450 Ma, Heater No Ion Trap Bottem View

Bonded Implosion Panel

of Base

SPECIAL CHARACTERISTICS
Anode Penetration Currenth

ELECTRICAL DATA

Focusing Method

Deflection Angles, Approximate
Horizontal

. Vertical

Diagonal

Direct Interelectrode Capacitances
Cathode to all other electrodes, approximate

Grid #1 to all other electrodes, approximate
External Conductive Coating to Anode

Heater Current at 6.3 volts
Heater Warm=-up Time

OPTICAL DATA
Fhosphor Number
Light Transmittance at Center, Approximate

MECHANICAL DATA
Overall Length
Oreatest Dimensions of Tube
Diagonal
Width
Height

Minimum Useful Screen Dimensions (Projected)
Diagonal
Horizontal Axis
Vertical Axis

Area
. Neck Length

Bulb
Implosion Pansl
Bulb Contact

A SUBSIDIARY OF w RADIO CORPORATION —CHICAGO
®

150 pa maxe

Electrostatic

103 Degrees
86 Degrees
11ly Degrees

5 uuf

6 uuf

1900 max. uuf
100 min. uuf
L50 :_10% Ma.
11 Seconds

Py Aluminized
48 Percent

11 13/16 + 5/16 Inches

18 5/8 + 1/8 Inches
16 13/32 + 1/8 Inches
13 11/32 ¢ 1/8 Inches

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

172 8q+ Inches
I 3/8 + Inches
Jihecl

FF149B 2

Jl=21

Oct » 1963
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Base
Basing
Bulb Contact Alignment
Anode contact aligns with pin position #7

RATINGS (Design Maximum System)
Unless otherwise specified, voltages are
positive and measured with respect to Grid #1
Maximum Anode Voltage
Minimum Anode Voltage
Maximum Grid #L{Focusing Electrode)Voltage
Maximum Grid #2 Voltage
Minimum Grid #2 Voltage
Cathode Voltage
Maximum Heater Voltage
Minimum Heater Voltage
Maximum Heater~Cathode Voltage
Heater negatives with respect to cathode
During warm-up periocd not to exceed 15 seconds
After equipment warm-up period
Heater positive with respect to cathode

TYPICAL OPERATING CONDITIONS

CATHODE DRIVE SERVICE
Unless otherwise specified, all voltage values
are positive with respect to Grid #1

Anode Voltage

Grid #4 Voltage (Focusing Electrode)2s 3

Grid #2 Voltage

Cathode Voltagel

MAXIMUM CIRCUIT VALUES
Maximum Grid #l1 Circult Resistance

NOTES

1, Visual extinction of focused raster,

B6-21)
TFA

4 30 Degrees

19,800 Volts
12,000 Volts
41100 500 Volts
60 Volts

25 Volts

100 Volta

7 Volts

5.8 Volts

=410 Volts
=180 Volts
180 Volts

16,000 Volts
250 Volts

140 Volts

35 to 50 Volts

1.5 Megohms

2+ With the combined Grid #1 bias voltage and video-signal voltage adjusted to give
an anode current of 150 microamperes on a 15 1/8 x 12 pattern from 2F21 Monoscope

or equivalent,

3. Individual tubes will have satisfactory focus at some value between O and 500 Volts,

4. This is the maximum beam current with 19,800 volts (design max.) applied to Anode,
zero voltage applied to Cathode, Grid #1 and Grid #23 all other elemsnts to have

nominal voltages.

« 1963
§§§Z 2 of 3



THE

: CORPORATION

. 5600 WEST JARVIS AVENUE CHICAGO 48, ILLINOIS |9 DBP4

TELEPHONE MULBERRY 5-5000
TELETYPE 312-265-1293

-2 * 1
0y -7

; 2
Useful Scresn oo -
dr07 Seal Buige
]

el 3 S e s

r Line
L
18
=2/
Externo! i
Conductive Cooting 77 i ng
2 Note =7
<+
+_Z
i
Be-214
Note -2
Note:-
. ! Refsrance line as delermined by plane C-C' of J E D EC

raference line gauge WNo. 126

2. Bass pin No. 7 aligns with anode contoct within 30°

A SUBSIOIARY OF z!’—’” RADIO CORFORATION —CHICAGD
®
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RADIO MANUFACTURERS ASSOCIATION

ENGINEERING DEPARTMENT

TYPE 1P35%

(Gas filled Phototube;
2 Electrodes)

General Characteristics

Electrical

Cathode Photo-Surface
Luminous Sensitivity at 90 volts,
0 cycles
Max. gas amplification
Interelectrode Capacitances
Maximum dark current at 90 volts
Wave length of maximum response
Sensitivity at maximum response

Mechanical

Window Dimensions

Seated Height to Center of
Useful Cathode Area

Maximum Overall Height

Maximum Seated Height

Maximum Diameter

Base

Permissible Mounting Position

Base Connections

Maximum Ratings (absolute)

Anode Voltage (DC or Peak AC)

Cathode Current Density for 0.2 sq. in.
sensitive cathode area

Average Cathode Current

Ambient Temperature

*52-A

Release No. 398
February 20, 1945

sponsored by
The Rauland Corp.

S1

125 ua/Lumen
10

1.5 - 4 uuf
0.1 ua

8500 A

0.012 ua/uwatt

1.1" x 0.5"

1.69 in.
2.90 in.
2.47 in.
0.72 in.
Peewee 3-pin
Any

2F

90 volts

10 ua/in
2 ua
100°cC.



RMA TYPE
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RMA Release No. 398
Rebruary 20, 1945




RADIO MANUFACTURERS ASSOCIATION

ENGINEERING DEPARTMENT

TYPE 1P36*

(Gas filled Phototube; two
electrodes)

General Charscteristics

Electrical

Cathode Photo-Surface
Luminous Sensitivity at 90 volts,
0 cycles
Max. gas amplification
Interelectrode Capacitances
Maximum dark current at 30 volts
Wave length of maximum response
Sensitivity at maximum response

Mechanical

Window Dimensions

Seated Height to Center of Useful
Cathode Area

Maximum Overall Height

Maximum Seated height

Maximum Diameter

Base

Permissible Mounting Position
Base Connections

Maximum Ratings (absolute)

#584:

Anode Voltage (DC or Peak AC)

Cathode Current Density for 0.2 sqg.
in. sensitive cathode area

Average Cathode Current

Ambient Temperature

CE-4C

Sponsor.

Rauland Corp.
Release No. 404

April 20, 1945

S1

125 ua/Lumen
10

1.5 - 4 uyuf
0.1 ua
3000 A

0.012 ua/uwatt

0.875" x 0.562"

1.688 in.
3.22 in.
2.62 in.
1.17 in.
Tapered Small or
Dwarf 4-pin.
Any
2G

90 volts
100 ua/in®

20 ua
1000C.



Release No. 404

April 20, 1945
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Cathode-Ray Tube Type 2LCXP4L

The 21CXP4 is a 21» 90° rectangular, electrostatic focus and magnetic deflection

direct-view picture tube specifically intended for cathode drive television applica-
tions. It has a maximum spot cuf—off of 50 volts and 2 minimum cathode current of
1000 microamperes when operated in cathode drive at a Grid No.2 voltage of 50 volts.
Other features of this tube are a short overall length, spherical gray filter glass
faceplate, metal-backed screen, a construction which does not require an external ion
trap magnet, and an external conductive coating which serves as a filter capacitor
when grounded and has a minimum of 3 additional contact areas for the suppression of

radiation.

GENERAL DATA
Focusing Method
Deflection Method
Deflection Angles (approx.)
Horizontal
Diagonal
Phosphor
Fluorescence
Perslistence
Faceplate
Light Transmittance (approx.)

ELECTRICAL, DATA
Heater Voltage
Heater Current
Direct Interelectrode Capacitances (approx.)

Cathode to A1l Other Electrodes
Grid No.l to All Other Electrodes 1
External Conductive Coating to Anode

MECHANIGAL DATA
Overall Length
Greatest Bulb Dimensions
Diagonal
Width
Height
Neck Length

Minimum Useful Screen Dimensions (Maximum Assured)

Minimum Useful Screen Ares

Bulb Contact — Recessed Small Cavity Cap
Bagse - Small Shell Duodecal &6~pin
Basing

Bulb Contact Alignment - J1-21 Contact Aligns with
Pin Position No.6 # 30 Degrees

MAXIMUM RATINGS (Absclute Meximum Values)
Final Anode Voltage2
Grid No.4 Voltage (Focusing Electrode)3
Grid No.2 to Grid No.l Voltage

The Rauland Corporation, Chicago, Illinois

Electrostatic
Magnetic

85 Degrees
90 Degreas
Aluminized P4
White
Mediun
Gray Fllter Glass
74 Percent

6.3 Volts
0.6 £ 10% amperes

5 uuf

6 uuf
2500 uuf Max.
2000 uuf mMin,

18 £ 3/8 Inches

21 3/8 £ 1/8 Inches
20 1/4 # 1/8 Inches
16 3/8 £ 1/8 Inches
5 1/2 £ 3/16 Inches
19 1/16 x 15 1/16 Inches
262 Sq. lnches
J1l-21
B6-63
12L

22,000 Volts dec
-550 to £ 1,100 Volts dc
70 Volts dc

(Mareh 27, 1957)
Page 1 of 4

from JETEC release #1902, April 15, 1957



Cathode-Ray Tube Type 21CXP4

MAXIMUM RATINGS (Absolute Maximum Values)

Cathode to Grid No.l Voltage
Positive Bias Value
Negative Peak Value

Peak Heater-Cathode Voltage
During Warm-up Period not to Exceed 15 Seconds
After Equipment Warm-Up Period

Heater Positive with Respect to Cathode

TYPICAL OPERATING CONDITIONS
Anode Voltage
Grid No.4 to Grid No.l Voltage for Focus
at 100 na Cathode Current
Grid No.2 to Grid Neo.l Voltege
Cathode to Grid No.l Voltage for cut-off4

CIRCUIT VALUES
Grid No.l Circuit Resistance

NOTES

1., External conductive coating must be grounded.

150 Yolts
0 Volts

450 Volts

200 Volts

200 volis
18,000 Volts dc
0 to 350 volts dc

50 volts de
35 to 50 Volts de

1.5 Max.Megohms

2. Grid No.3, Grid No.5 and the Colleeior are comnected internally and are

referred to herein as "Final Anode".

3. The focus electrode may be modulated to improve overall focus.

L. For visual extinction of the undeflected focused spot.
will change by approx. 2% with 1 KV change of anode voltage.

The Rauland Corporation, Chicago, Illinois

The cut~off voltage

{March 27, 1957)
Page 2 of 4



REFERENCE LINE
NOTE 2

21CXP4

USEFUL SCREEN S,

i AREA & &K
\ \
\\

SMALL SHELL DUODECAL
6 PIN BASE B6-63

NOTE §
NOTES
1. 6 1/2n MIN. x 1" MIN,CONTACT AREA ON AT LEAST ONE SHORT SIDE OF BULB.
2.  REFERENCE LINE AS DETERMINED BY PLANE C-C' OF REFERENCE LINE GAUGE RETMA #1l6.
3., 6 1/2" MIN. x 1" MIN. CONTACT AREA ON BOTH LONG SIDES OF BULB.
L. 2x2" MIN,CONTACT AREA LOCATED 90° COUNTERCLOCKWISE FROM ANODE BUTTON AS
VIEWED LOOKING AT BASE OF TUBE,
5, PIN POSITION No.6 TO BE ALIGNED WITH ANODE BUTTON £ 30°.
6. DIAGONAL DEFLECTION ANGLE IS 90°,
THE RAULAND CORPORATION, CHICAGO, ILLINOIS, (March 27, 1957)
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The Rauland Corporation, Chicago, Illinois

2000

1500

IOO00O

500

TYPICAL DRIVE CHARACTERISTICS CURVES

—— FULL RASTER

2ICXP4
RN
te2 10 61 70OV
T EF=6.3V )

CATHODE DRIVE

MAX. CURRENT FOR

—— INTERMEDIATE CUT-Off ™~

300

LOW CATHODE

225

— CURRENT LIMIT
TUBE

150

/

/A

/

<
HIGH CUT-OFF

LIMIT TUBE

75

BRIGHTNESS FOOT LAMBERTS

/
v/
A

//

==

o 20

30

40

50O

CATHODE DRIVE IN VOLTS FROM SPOT CUT-OFF

(March 27, 1957)
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RAULAND

TYPES 22CP7, 22CP14, 22CP19, 22CP25 CATHODE RAY TUBES

The type 22CP7, 22CPl4, 22CPl9 and 22CP25 tubes are 22" magnetic focus and
magnetic deflection, round metal envelope cathode ray tubes, suiteble for radar
appiication.

They feature an almost completely flat face, which minimizes parsllax cerror and
they have a long persistence screen.

TENTATIVE CHARACTERISTICS

GENERAL

Electrical Lata

Heater Voltage 6.3 Volts
Heater Currcnt 0.6 £ 10% Amperecs
Heater YWarm-up time (approx.) 1 Seconds
Focusing Method Magnetic
Deflecting Mecthod Magnetic
Deflecting ingle (approx.) 70 Degreces
Phosnhor He. 7 DNo. 14 No. 19 No. 25
Filuoresconce Blue Biue Orange Orange
Phosyvhorescence Yellow Orange Orange Orange
Persisience Long Med.Long Long Long
Face Plate - clear glass
Direct Interelectrode Capacitances, (approx.)
Cathode to all other electrodes 5 uuf
Grid No. 1 to all other electrodes 6 uuf
Mechanical Data
Overasll Length 21-5/8 £ 7/16 1Inches
Graatest diameter of envelope 21-3/4 £ 1/8 Inches
Minimum useful screen diameter 20-1/4 Inches
Radius (faco plate) {approx.) 165 Inches
Anode contact M:tal cone lip
Base (Small shell Duodecal 5-pin) B5-~57

Basing Connections 12D

Thas Ravland Corporaticn
Chicago, Illinouis

from JETEC release #1578, Feb. 6, 1956
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RAULAND

IYPE 22CP7, 22CPl4, 220P19, 22CPZ5 CATHODE RAY TUBES

Maximum Ratings - Design Center Values

Accelerstor Voltagel 16,000 Max. volts DC
Grid #2 Voltage £1,000 Max. volts DC
Grid #1 voltoge (control electrode)

Hegative bias value -125 Max., volts DC
Pogitive bias value 0 Max, volts DC
Positive peak value L 2 Mex. volts

Peak Heater - Cathode voltag02

Heater Negative with Respeet to Cathode 180 Max. volts DC
Heater Positive with Respect to Cathode 180 Max, volts DC
Heater Negative with Respect tc¢ Cathode

during warm-up period, not to exceed 15 seconds 410 Mox. volts DC

Typicsl Operating Conditions

Accelerator Voltage3 12,000 Volts DC
Grid #2 Voltage £300 Jolts e
Grid #1 Voltogeh -33 to ~77 Volts

Spot Position (Undeflect.ed)5 20 MM

Field Strength of Adjustable Centering Magnet O to 8 Gauss

Focusing Coil Currenti (ipprox)
Q

NS

5 £ 20% M.

Moxclmum Cireult Values

Orid #1 Circuit Resistance 1.5 Max. legohms

NOTES

At or near this rcting, the effoctive resistaince of the accelerctor supply
should be adeguute to limit the accelerator input power to 6 watis. The screen
of the 22CP- con be permanently damaged should the current density be per-
mitted to rise too high. To prevent burning, minimum beam current densities
should bc employed.

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

Brillicnee and definition decrezase with decreasing aceelerator voltage. In
general, accelerator voltage should not be less than 800C Volts.

Visual extinction of undeflected focused spot.

The center of the undeflected focused spot will fall within a circle of 20 MM
rodius concentric with the center of the tube frce.

For standurd focusing coil RTHMA No. 106 or equivalent, with the combined grid
No. 1 bias voltage and video-signal voltoge adjusted to mroduce o highlight
brightness of 10 foot-lamberts on a 7 3/4" x 10 1/2" aren. The coil zir gap
center line to reference line (distance D) shall be 3-1/4 inches.

The Roulond Corporation - Chicago,Illinois



22CP7 22CP19
22CP1L 22CP25
21 3/L £ 1/8 e
-5/16 |
£ 1/8 l*— _ 20 1/l MIN. SCREEN DIA. - | 7/8 Min.
| .
L S L
11 3/8 165 // /]
I \\ / / /ANODE CONTACT
i 6 !'\,/ / / AREA
| | 13 13/1 I __
EREECE ANN / 7
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: N - 70°
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NOTE 1 - REFEIENCE LINE DETERMTNED BY POSITION WiFRE REFERENCE LINE
GAUSE #110 JILL REST ON GLASS FUNNEL.

THE RAULAND CCRFPCRATION

CHICAGO 41, ILLINOIS



