
16BRPY 

’Mah}ma{ uc&a &/zotation 
4300 W. 47TH STREET CHICAGO 32, 1LLINDIS 

CLIFFSIDE 4.3800 

The 16BRPY is a 16"-1140© banded cathode ray tube with a 4 1/8" 
neck length, This tube has electrostatic focus, magnetic deflection, 
a straight gun which requires no ion trap, and a 600 milliampere 6.3 
volt filament. 

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 JEDEC designation 
Light Transmittance 

MECHANICAL DATA 

Overall Length 
Greatest Diameter of Tube 
Greatest Dimensions of Tube 

Diagonal 
Width 
Height 

Minimum Useful Screen Diameter (Projected) 
Minimum Useful Screen Dimensions (Projected) 

Diagonal 
Horizontal Axis 
Vertical Axis 
Area 

Neck Length 
Bulb EJA designation or equivalent (including shield 

designation) 
Bulb Contact JEDEC Designation 
Base JEDEC Designation 
Basing JEDEC Designation 
Bulb Contact Alignment 

J1-21 contact aligns with pin position #2 +30 degrees. 

from JEDEC release #4415, Oct. 21, 1963 

Electrostatic 

103 Degrees 
87 Degrees 

114 Pegrees 

5 uuf 
6 uuf 
1500 Max, uuf 
1000 Min, uuf 
600 +30 ma 
11 Seconds 

P4 Aluminized 
53 Percent 

10 9/32 +5/16 Inches 

13 15/16 Max. Inches 
11 11/32 Max. Inches 

14 7/8 Inches 
12 15/16 Inches 
10 1/4 Inches 
125 Sq. Inches 
4 1/8 +1/8 Inches 

J125-B1 
J1-21 
8HR 
B7-208



RATINGS (Design Maximum System) 

Unless otherwise specified, voltage values are positive 
and measured with respect to Cathode 

Maximum Anode Voltage 
Minimum Anode Voltage 

Maximum Grid #4 (Focusing Electrode} Voltage 
Maximum Grid #2 Voltage 
Minimum Grid #2 Voltage 
Grid #1 Voltage 

Maximum Negative Value 
Maximum Negative Peak Value 
Maximum Positive Value 
Maximum Positive Peak Value 

Maximum Heater Voltage 
Minimum Heater Voltage 
Maximum Heater-Cathode Voltage 

Heater negative 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 Cathode 

Anode Voltage 
Grid #4 Voltage (Focusing Electrode) 
(Notes 2 & 3) 
Grid #2 Voltage 
Grid #1 Voltage (Note 1) 

MAXIMIM CIRCUIT VALUES 

Maximum Grid #1 Circuit Resistance 

GRAPHS AND DRAWINGS 

Tube outline with essential dimensions and tolerances. 

Pin Connections: 

Pin 1 Heater Pin 6 Grid No, 1 
Pin 2 Grid No, 1 Pin 7 Cathode 
Pin 3 Grid No. 2 Pin 8 Heater 
Pin 4 Grid No. 4 
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16BRPY 

18,000 Volts 
10,000 Volts 

+1100 -500 
S50 Volts 
200 Volts 

155 Volts DC 
220 Volts 

0 Volts DC 

2 Volts 

6.9 Volts 
5.8 Volts 

450 Volts 
200 Volts 
200 Volts 

15,000 Volts DC 

250 Volts IC 
400 Volts DC 

=46 to -94% Volts DC 

1.5 Megohms
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16BRPY 

NOTES 

1, Visual extinction of focused raster. 

2. With the combined grid #1 bias voltage and video-signal voltage 
adjusted to give an anode current of 100 microamperes on a 
12 15/16" X 10 1/4" pattern from RCA 2F21 Monoscope or equivalent, 

3. Individual tubes will have satisfactory focus at some value be- 
tween 0 and 400 volts, 

NOTES FOR DIMENSIONAL OUTLINE 

1. The plane through the tube axis and Pin No, 2 may vary from the 
plane through the tube axis and ultor terminal by angular tolerance 
(measured about the tube axis) of #30°, Ultor terminal is on same 
side as Pin Mo, 2, 

2. With tube neck inserted through flared end of reference-line gauge 
JEDEC No, G-126 and with tube seated in gauge, the reference-line 
is determined by the intersection of the plane CC' of the gauge 
with the glass funnel, 

3. 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 circum- 
ference of base wafer will fall within a circle concentric with bulb 
axis and having a diameter of 1 3/4", 

4, External conductive coating must be grounded. 

5. To clean this area, wipe only with soft dry lint-less cloth, 

6. Tension band clip may extend an additional ,075" from dimensions 
specified, 
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from JEDEC release #4439, Sept. 30, 1963 

%atz‘ma/ u&y Kot/zotatim 
4300 W. 47TH STREET CHICAGO 12, ILLINDIS 

CLIFFSIOE 4.5600 

16BSPY4 

The 16BSPY4 is a 16"-114° banded tube with coated funnel and a 
4 3/8" neck length. This tube has a 450 milliampere, 6,3 volt filament, 
a straight gun which requires no ion trap, and 50 volt G2 for cathode 
drive design, 

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 JEDEC Designation 
Light Transmittance at Center, Approximate 

MECHANICAL DATA 

Overall Length 
Greatest Diameter of Tube 
Greatest Dimensions of Tube 

Diagonal 
width 
Height 

Minimum Useful Screen Diameter (Projected) 
Minimum Useful Screen Dimensions (Projected 

Diagonal 
Horizontal Axis 
Vertical Axis 
Area 

Neck Length 
Bulb EIA designation or equivalent (including shield 

designation) 
Bulb Contact JEDEC Designation 
Base JEDEC Designation 
Basing JEDEC Designation 
Bulb Contact Aligmment 

J1-21 contact aligns with pin position #2 +30 Degrees 

Electrostatic 

103 Degrees 
87 Degrees 
114 Degrees 

S uuf 
6 wuf 
1500 Max, uuf 
1000 Min, uuf 
450 +30ma 
11 Seconds 

PY4-Aluminized 

53 Percent 

10 17/32 +5/16 Inches 

13 15/16 Max. Inches 
11 11/32 Max. Inches 

14 7/8 Inches 
12 15/16 Inches 
10 1/4 Inches 
125 Sq. Inches 
4 3/8 +1/8 Inches 

J125-B1 
Jl-21 
8HR 
B7-208



RATINGS (Design Maximum System) 

Unless otherwise specified, voltage values are positive 
and measured with respect to Grid #l. 

Maximum Anode Voltage 
Minimum Anode Voltage 

Maximum Grid #4 (Focusing Electrode) Voltage 
Maximum Grid #2 Voltage 
Minimum Grid #2 Voltage 
Cathode Voltage 

Maximum Negative Value 

Maximum Negative Peak Value 
Maximum Positive Value 
Maximum Positive Peak Value 

Maximum Heater Voltage 
Minimum Heater Voltage 
Maximum Heater-Cathode Voltage 

Heater negative with respect to cathode 
During warm-up period not to exceed 15 sec, 
After equipment warm-up period 

Heater positive with respect to cathode 

TYPICAL OPERATING CONDITIONS 

CATHODE DRIVE SERVICE 

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

Anode Voltage 
Grid #4 Voltage (Focusing Electrode) 
(Notes 2 & 3) 
Grid #2 Voltage 
Cathode Voltage (Note 1) 

MAXIMUM CIRCUIT VALUES 

Maximum Grid #1 Circuit Resistance 

GRAPHS AND DRAWINGS 

Tube Outline with essential dimensions and tolerances, 

Pin Connections: 

Pin 1 Heater Pin 6 Grid No, 1 

Pin 2 Grid No. 1 Pin 7 Cathode 
Pin 3 Grid No. 2 Pin 8 Heater 
Pin 4 Grid No. 4 
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16BSPY 

18,000 Volts 
12,000 Volts 

+1100 -500 
60 Volts 

25 Volts 

0 Volts DC 
2 Volts 

100 Volts DC 
150 Volts 
6.9 Volts 
5.8 Volts 

450 Volts 
200 Volts 
200 Volts 

15,000 Volts DC 

250 Volts DC 
50 Volts DC 

35 to 55 Volts DC 

1.5 Megohms
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16BSPY 

NOTES 

1. 

2. 

Visual extinction of focused raster, 

With the combined grid #1 bias voltage and video-signal voltage 
adjusted to give an anode current of 100 microamperes on a 
12 15/16" X 10 1/4" pattern from RCA 2F21 Monoscope or equivalent, 

Individual tubes will have satisfactory focus at some value be- 
tween 0 and 400 volts. 

NOTES_FOR DIMENSIONAL OUTLINE 

lo The plane through the tube axis and Pin No., 2 may vary from the 
plane through the tube axis and ultor terminal by angular tolerance 
(measured about the tube axis) of +300, Ultor terminal is on same 
side as Pin No. 2. 

With tube neck inserted through flared end of reference-line gauge 
JEDEC No, G126 and with tube seated in gauge, the reference-line 
is determined by the intersection of the plane CC' of the gauge 
with the glass funnel, 

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 cir- 
cunference of base wafer will fall within a circle concentric with 
bulb axis and having a diameter of 1 3/4", 

External conductive coating must be grounded. 

To clean this area, wipe only with soft dry lint-less cloth. 

Tension band clip may extend an additional ,075" from dimensions 
specified, 
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%at[ona/ Us&a Kot/zotation 
4300 W. 47TH STREET CHICAGO 32, ILLINGIS 

CLIFFSIOE 4.5600Q 

The type 17CWPL is an electrostatic focus and magnetic deflection direct view 
picture tube. It has an all glass, rectangular bulb designed for 110° deflection 
and the spherical faceplate is made of filter glass. It has an external con~ 
ductive coating. A L 1/2® neck is made possible by a short electrostatic gun of 
the stralght type which does not require an ion trap. 

GENERAL CHARACTERISTICS 

Focusing Method Electrostatic 
Deflection Method Magnetic 
Deflection Angle (Approx.) Horizontal 105 

Vertical 87 
Diagonal 110 

Face Plate Light Transmission 
(Neutral Density Filter) 7% 

Phosphor P 
Fluorescence White 
Persistence Short - Medium 

Direct Interelectrode Capacitances (Approx.) 
Cathode to all other electrodes 5 
Grid No. 1 to all other electrodes 6 
External conductive coating to anode 1500 

1000 

MECHANICAL DATA 

Overall Length 11 5/8 + 5/16 
Greatest Dimensions of Bulb: 

Diagonal 16 9/16 + 1/8 
Width 15 5/8 * 1/8 
Beight 12 3/ ¥ 1/8 

Minimm Useful Screen Dimensions (Max. Assured) 
Screen Area 155 
Diagonal 15 3/4 
Width 1w 3/, 
Height 11 1116 

Bulb Contact J1-21 
Base B7=-183 
Basing 8HR 
Bulb No. J132 1/2 Al 
Bulb Contact Alignment 

Bulb contact J1-21 aligns with pin position #l * 30 
Weight 10 

from JETEC release #2205, June 9, 1958 

Degreos 
Degrees 
Degrees 

Approx. 

uuf 

Max, uuf 

Min, uuf 

Inches 

Inches 
Inches 

Inches 

Sq. Inches 
Inches 
Inches 
Inches 

Degrees 

Lbs.



MAXIMUM RATINGS Design Center Values 

Heater Voltage 6.3 
Heater Current 046 
Anods Voltage 16,000 
Grid No. b Voltagel -500 to +1,000 
Grid No. 2 Voltage 500 
Grid No. 1 Voltage 

Negative Peak Value 200 
Negative Bias Value U0 
Positive Bias Value 0 
Positive Peak Value 2 

Peak Heater Cathode Voltage 
Heater negative with respect to cathode during 
warm-up period not to exceed 15 seconds 410 
After equipment warmeup 180 
Heater positive with respect to cathode 180 

TYPICAL OPERATING CONDITIONS 

Anode Voltage 14,000 
Grid No. ki Voltage? =50 to +350 
Orid No. 2 Voltage 400 
Orid No. 1 Voltage3 236 to «92 

MAXIMUM CIRCUIT VALUES 

Orid No. 1 Circuit Resistance 1.5 

NOTES 

15rid number four in this tube is the focus electrode. 

17CWP 

Volts 
Amperes 
Volts 
Volts 
Volts 

Max. Volts 
Max. Volts 

Max, Volts 
Max. Volts 

Volts 

Volts 

Volts 

Volts 
Volts 
Volts 
Volts 

Max. Msgohms 

2With the combined grid No. 1 blas voltage and vidso signal adjusted to produce 
an anode current of 100 va on & 11 11/16 x 1 3/h inch picture adjusted for 
best overall focus. For other anode voltages, the focus voltage will be from 
‘0.“ to +205%- 

3visual extinetion of focused raster. 

Page 2.
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A7CwWRY 

NOTES 

NOTE 1: Reference line is determined by plane C-C! of JETEC No. 126 Reference 

line gauge when the gauge is seated against the bulb. 

NOTE 2: Pin No. L aligns with anode contact (J1-21) within + 30°. 

Page L. NC  5/8/58



71D ZP4 

%atianaf UJeo &Fotation 
4100 W. 47TH STREET CHICAGO 32, ILLINDIS 

CLIFFSIDE 4-5600 

The 17DZPL is a 3 9/16" neck length, electrostatic focus, magnetic deflection 
picture tube, The tube has a metal backed screen, a straight gun which recuires 
no fon trap and a 450 milliampere, 6.3 volt filament, 

FLECTRICAL DATA 

Focusing Method Electrostatio 
Deflection Angles, Approximate 

Horizontal 105 Degrees 
Vertical 87 Degrees 
Diagonal 110 Degrees 
External Conductive Coating to Ancde 1500 Maxe uuf 

1000 Min. vuf 
Heater Current at 6.3 Volts 0.hS + 108 Ma 

OPTICAL DATA 

Phosphor Number No. L1 Aluminized 
Light Transmittance at Center, Approximate 78 Percent 

MECHANICAL DATA 

Overall Length 10 11/16 + 1/% Inches 
Grestest Dimensions of Tube 

Diagonsl 16 9/16 + 1/8 Inches 
Width 15 5/8 + 1/8 Inches 
Height 12 3/ * 1/8 Inches 

Minimum Useful Screen Dimensions (Projected) - 
Diagonal 15 3/ Inches 
Horizontal axis 1 a{h Inches 
Vertical axis 11 11/16 Inches 
Area 155 Sq. Inches 

Neck Length 39/16 + 1/8 1Inches 
Bulb No. J132 1/2A1/B} 
Bulb Contact Ji-21 
Base B7~208 
Basing 8HR 

from JEDEC release #2842, June 13, 1960



17DZPL 

RATINGS (Design Maximum System) 

Unless otherwise specified, voltage values are positive 
and measured with respect to cathode. 

Maximum Anode Voltage 17,600 Volts 
Maximum Grid # (Focusing Electrode) Voltage +1000 <500 
Maximum Grid #2 Voltage S50 Volts 
Grid #1 Voltage 

Maximum Negative Value 155 Volts DC 
Maximum Negative Peak Value 220 Volts 
Maximum Positive Value 0 Volts IC 
Maxdimum Positive Peak Value 2 Volts 

Maximum Heater Voltage 740 Volts 
Minimm Heater Voltage Se.6 Volts 
Maximum Heater~Cathode Voltage 

Heater negative with respect to cathode 
During warm-up period not to exceed 15 seconds 410 Volts 
After equipment warm-up period 180 Volts 

Heater positive with respect to cathode 180 Voltis 

TYPICAL OPERATING CONDITICNS 

GRID DRIVE SERVICE 

Unless otherwise specified, all voltage values 
are positive with respect to cathode. 

Anode Voltage 144,000 Volts DC 
Grid #i Voltage (Focusing Electrode) (Notes 2 and 3) 0O to 4OO Volts IC 
Orid #2 Voltage 300 Volts DC 
Grid #1 Voltage (Note 1) =28 to ~72 Volts DC 

Pin Connections 
Pin 1  Heater Pin 6 Grid No. 1 
Pin 2 (Grid No. 1 Pin 7 Cathode 
Pin 3 Grid No. 2 Pin 8 Heater 
Pin i Grid No. & Bulb Contact Ultor 

NOTES 

l. Visuel extinction of focused raster. 

2. With the combined grid #1 bias voltage and video-signal voltage adjusted to 
give an anode current of 100 microamperes on a 11 11/16 x 1) 3/h" pattern from 
RCA 2F21 Monoscope or equivslent. 

3¢ Individual tubes will have satiasfactory focus at some value between O and 
450 volts. 

Page 2.
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17D2P) 

MECHANICAL NOTES 

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

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

3. Socket for this base should not be rigidly mounted; it should have 

flexible leads and be sllowed tc move freely. 

ke Bulge at splice line seal may increase the indicated maximum value for 

envelope width, diagonal and height by not more than 1/87; however, the 

bulge will not protrude more than 1/16" beyond the mold match line at 

any point, 

S5« Undisturbed area between the mold match line and the panel side of the 

seal bulge will be a minimum of 3/4". 

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 anode voltages higher than 16,000 volts. 
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|I7TEHP4 

NATIONAL VIDEO CORPORATION 
4300 W 47 TH STREET ~ CHICAGO 32,ILLINOIS 

CLUIFFSIDE 4-5600 

The 17EHP4 is a 177-110° cathode ray tube, with a 4 3/8" neck 
length. This tube has a straight gun, which requires no ion trap, 
a 600 milliampere, 6.3 volt filament, and 50 volt G2 for cathode 

drive design. 

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 JEDEC designation, 
Light Transmittance at Center, Approximate 

Electrostatic 

105 Degrees 
87 Degrees 

110 Degrees 

S uuf 
6 uuf 
1500 max. uuf 
1000 min. uuf 
600 + 30ma 
11 Seconds 

P4 Aluminized 

78% 

MECHANICAL DATA 

Overall Length 11 1/2 +3/16 Inches 
Greatest Diameter of Tube 
Greatest Dimensions of Tube 

Diagonal 16 9/16 +1/8 Inches 
Width 15 5/8 +1/8 Inches 
Height 12 3/% +1/8 Inches 

Minimum Useful Screen Diameter (Projected) 
Minimum Useful Screen Dimensions (Projected) 

Diagonal 15 3/4 Inches 
Horizontal Axis 14 3/4 Inches 
Vertical Axis 11 11/16 Inches 

Area 155 Sq. Inches 
Neck Length 4 3/8 +1/8 Inches 
Bulb EIA designation or equivalent (Including shield 

designation) J-132 1/2-Al 
Bulb Contact JEDEC designation Jl-21 
Base JEDEC designation B7-208 
Basing JEDEC designation 8HR 
Bulb Contact Alignment 

J1-21 contact aligns with pin position #4 + 30 Degrees 

from JEDEC release #4233, April 22, 1963



RATINGS (Design Maximum System) 

Unless otherwise specified, voltage values 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 Negative Value 
Maximum Negative Peak Value 
Maximum Positive Value 
Maximum Positive Peak Value 

Maximum Heater Voltage 
Minimum Heater Voltage 
Maximum Heater-Cathode Voltage 

Heater negative 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) 
(Notes 2 & 3) 
Grid #2 Voltage 
Cathode Voltage (Note 1) 

MAXIMUM CIRCUIT VALUES 

Maximum Grid #1 Circuit Resistance 

GRAPHS AND DRAWINGS 

Tube Outline with essential dimensions and tolerances. 

Pin Connections: 

Pin 1 Heater Pin 6 Grid No. 
Pin 2 Grid No. 1 Pin 7 Cathode 
Pin 3 Grid No, 2 Pin 8 Heater 
Pin 4 Grid No. 4 

Page 2 

17EHPY 

20,000 Volts 
10,000 Volts 

+1100 -500 Volts 
60 Volts 
25 Volts 

0 Volts DC 
2 Volts 

100 Volts DC 
150 Volts 
6.9 Volts 
5.8 Volts 

450 Volts 
200 Volts 
200 Volts 

16,000 Volts DC 

250 Volts DC 
50 Volts DC 

35 to 55 Volts DC 

1.5 Megohms
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17EHPY 

NOTES : 
1. Visual extinction of focused raster. 

2. With the combined grid #l bias voltage and video-signal voltage 
adjusted to give an anode current of 100 microamperes on a 
14 3/4" x 11 11/16" pattern from RCA 2F21 Monoscope or equivalent. 

3. Individual tubes will have satisfactory focus at some value 
between 0 and 400 volts. 

NOTES FOR DIMENSIONAL OUTLINE 

1. The plane through the tube axis and pin No. 4 may vary from the 
plane through the tube axis and ultor terminal by angular tolerance 
{measured about the tube axis) of +300. Ultor terminal is on same 
side as Pin No. U. 

2. With tube neck inserted through flared end of reference-line 
gauge JEDEC No. G-126 and with tube seated in gauge, the reference 
line is determined by the intersection of the Plane CC' of the 
gauge with the glass funnel,. 

3. Sacket 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 base wafer will fall within a circle concentric 
with bulb axis and having a diameter of 1 3/4". 

4, External conductive coating must be grounded. 

5. To clean this area, wipe only with soft dry lint-less cloth. 

6. Measured at the mold-match line. 

OPERATING CONSTDERATIONS 

Shatter-Proof Cover Over the Tube Face: 

Following conventional picture tube practice, It is recommended that 
the cabinet he provided with a shatter-proof, glass cover over the 
face of the 17EHPY4 to protect it from being struck accidentally and 
to protect against possible damage resulting from tube implosion 
under some abnormal condition. This safety cover can also provide 
X-ray protection when required. 
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I7TEAP4 

%aticma/ Uc[eo [otpotatx’ou 
4300 W. 47TH STREET CHICAGO 32, 1LLINDIS 

CLIFFSIDE 4-5600 

The 17EAPL is a 7 1/2" neck length, electrostatic focus and magnetic deflection 
picture tube using a rectangular glass envelope with an aluminized screen pro- 
viding a picture area of 150 square inches. 
developed focus system which automatic focuses the tube. 
is tied to filament lead Pin 1. 

The 
The electron gun features a newly 

G, focus electrode 
No external connection for focus is required as 

the tube maintains focus over its entire operating range. The electron gun is 
designed to be used with a single external magnetlic field for the elimination of 
ion spot blemishes, 

ELECTRICAL DATA 

Focusing Method 
Deflection Angles, Approximate 

Horizontal 
Vertical 
Diagonal 
External Conductive Coating to Anode 

Heater Current at 6.3 Volts 

OPTICAL DATA 

Phosphor Number 
Light Transmittance at Center, Approximate 

MECHANICAL DATA 

Overall Length 
Greatest Dimensions of Tube 

Diagonal 
Width 
Height 

Minimum Useful Screen Dimensions (Projected) 
Diagonal 
Horizontal axis 
Vertical axis 
Area 

Neck Length 
Bulb No. 
Bulb Contact 
Base 
Basing 

from JEDEC release #2715, Feb 

Electrostatic 

65 
50 
70 

1500 
1000 

No. A'J 

h 

19 1/h + 3/8 

16 5/8 + 1/8 
15 3/8 ¥ 1/8 
121/ +1/8 

15 9/16 
1 5/156 
11 1/8 

150 
7 1/2 + 3/16 

J133B1/D1 
J1-21 
B5<57 
12AT 

.7, 1960 

Degrees 
Degrees 
Degrees 
Max. uuf 
Min. wf 

Aluminized 

Percent 

Inches 

Inches 

Inches 

Inches 

Inches 

Inches 
Inches 
5q. Inches 
Inches



RATINGS (Design Maximum System) 

Unless otherwise specified, voltage values are positive 
and measured with respect to cathode. 

Maximum Anode Voltage 17,600 Volts 
Maximum Grid #2 Voltage 550 Volts 
Grid #1 Voltage 

Maximum Negative Value 155 Volts DC 
Maximum Negative Peak Value 220 Volts 
Maximum Positive Value 0 Volts DC 
Maximum Positive Peak Value 2 Volts 

Maximim Heater Voltage 7.0 Volis 
Minimum Heater Voltage S5 Volis 
Maximum Heater-Cathode Voltage 

Heater negative with respect to cathode 
During warm-up period 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 

GRID DRIVE SERVICE 

Unless otherwise specified, all voltage valuves 
are positive with respect to cathode. 

Anode Voltage 12,000 Volts DC 
Grid #2 Voltage 300 Volts DC 
Orid #1 Voltage (Note 1) -28 to =72 Volts DC 
Ion Trap Current JEDEC Coil #RMA1ll (Note 2) Lo * 508 Ma DC 

Pin Connections 
Pin 1 Heater, focus electrode Pin 12 Heater 
Pin 2 Grid No. 1 Bulb Contact Ultor 
Pin 10 Grid No. 2 

Pin 11 Cathode 

NOTES 

1. 

2e 

Visual extinction of focused raster. 

Ion trap positioned with trailing edge of pole pieces over the Gl-G2 gap 
and oriented to give maximum brightness. 
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17EAPY 

MECHANICAL NOTES 

1. The reference line is determined by reference line gauge JEDEC #110. 

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

3. Socket for this bage should not be rigidly mounted; it should have 

flexible leads and allowed to move freely. 

WARNING 

X-ray radiation shielding may be necessary to protect against pogsible danger of 

personal injury from prolonged exposure at close range if this tube is operated 

at anode voltages higher than 16,000 volts. 
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CLIFFSIDE 4.5600 

|9AEP4 

':z/zzztiknn¢zt’ 1L4£dggo' (C:Zg/zaicztdamt 
4300 W. a7TH STREET CHICAGO 32, ILLINOIS 

The 194EP4 is a low voltage, electrostatic focus, magnetic deflection 

picture tube with a 4 3/8" neck length. 

ELECTRICAL DATA 

Focusing Method 
flection Angles, Approximate 
Horizontal 
Vertical 
Diagonal 
External Conductive Coating to Anode 

Heater Current at 12.6 volts 

OPTICAL DATA 

Phosphor Number 
Light Transmittance at Center, Approximate 

MECHANICAL DATA 

Overall Length 
Greatest Dimensions of Tube 

Diagonal 
Width 

Height 
Minimum Useful Screen Dimensions (Projected) 

Diagonal 
horizontal axis 

Vertical axis 

Area 

Neck Length 
Bulb 

Bulb Contact 

Base 

Basing 

The tube has a metal back screen 

and uses a straight gun which requires no ion trap. This tube operates 
at 100 volts Gy and uses & 12.6 volt, 150 milliampere filament. 

Electrostatic 

103 
86 

114 
1500 
1000 

150 £ 5% 

P4 
78 

11 5/8 £ 1/4 

18 5/8 £ 1/8 
16 13/32 £ 1/8 
13 11/32 £ 1/8 

17 9/16 
15 1/8 

12 
172 

4L 3/8 £1/8 
J-149 
J1-21 
B7-208 

8HR 

from JEDEC release #2905, Aug. 1, 1960 

Degrees 
Degrees 
Degrees 
Max. uwuf 
Min, uuf 
Ma 

Aluminized 

Percent 

Inches 

Inches 

Inches 

Inches 

Inches 
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Sq. Inches 
Inches



19AEP,, 

RATINGS {Design Maximum System) 

Unless otherwise specified, voltage values are positive 

and measured with respect to cathode, 

Maximum Anode Voltage 17,600 Volts 
Maximum Grid (Focusing Electrode) Voltage #£500 =200 
Maximum Grid #2 Voltage 250 Volts 
Grid #1 Voltage 

Maximum Negative Value 155 Volts DC 
Maximum Negative Peak Value 220 Volts 
Maximum Positive Value 0 Volts DC 
Maximum Positive Pesk Value 2 Volts 

Maximum Heater Voltage 13.8 Volts 
Minimum Heater Voltage 11.4 Volts 
Maximum Heater-Cathode Voltage 

Heater negative with respect to cathode 
During warm-up period not to exceed 15 seconds 450 Volts 
After equipment warm-up period 200 Volts 

Heater positive with respect to cathode 200 Volts 

TYPICAL CPERATING CONDITIONS 

CATHODE DRIVE SERVICE 

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

Anode Voltage 14,000 Volts DC 
Grid Voltage (Focusing Electrode) (Notes 2 and 3) =100 to £100 Volts DC 
Grid #2 Voltage 100 Volts DC 
Cathode Voltage (Note 1) #£32 to #47 Volts DC 

Pin Connections 

Pin 1 Heater Pin 6 Grid #1 
Pin 2 Grid #1 Pin 7 Cathode 

Pin 3 Grid #2 Pin 8 Heater 
Pin 4 Grid #4 Bulb Contact  Ultor 

NOTES 

1, Visual extinction of focused raster. 

2. With combined grid #1 bias voltage and video-signal voltage adjusted to give 
an anode current of 100 microamperes on a 12 x 15 1/8" pattern from RCA 2F21 
Monoscope or equivalent, 

3. Individual tubes will have satisfactory focus at some value between -~100 and 
#100 volts. 
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19AEP, 

MECHANICAL NOTES 

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

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. 

Bulge at splice line seal may increase the indicated maximum value for 

envelope width, diagonal and height by not more than 1/8"; however, the 

bulge will not protrude more than 1/16" beyond the mold match line at 

any point. 

Undisturbed area between the mold match line and the panel side of the 

seal bulge will be a minimum of 3/4". 

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 anode voltages higher than 16,000 volts. 
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19AQP4 

’lzlzaztkinnzzt? 1l4£dgéor (fi:gpuataztianz 
4300 W. 47TH STREET CHICAGO 32, ILLINDIS 

CLIFFSIDE 4-5600 

The 19AQP4 is a 4 1/8" neck length, electrostatic focus picture 
The tube has a metal back screen, a straight gun which requires no 
trap and a 300 milliampere, 6.3 volt filament. 

ELECTRICAL DATA 

Focusing Method Electrostatic 
Deflection Angles, Approximate 

Horizontal 114 

Vertical 103 
Diagonal 86 
External Conductive Coating to Anode 1500 

1000 
Heater Current at 6.3 Volts 0.30 £ 5% 

OPTICAL DATA 

Phosphor Number P4 
Light Transmittance at Center, Approximate 78 

MECHANICAL DATA 

Overall Length 11 3/8 £ 1/4 
Greatest Dimensions of Tube 

Diagonal 18 5/8 £1/8 
width 16 13/32 £ 1/8 
Height 13 11/32 £1/8 

Minimum Useful Screen Dimensions (Projected) 
Diagonal 17 9/16 
Horizontal axis 15 1/8 
Vertical axis 12 
Area 172 

Neck Length 4L 1/8 £1/8 
Bulb J=149 

Bulb Contact J1=21 
Base B7-208 
Basing 8HR 

from JEDEC release #2905, Aug. 1, 1960 
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19AQP4 

RATINGS 

Unless otherwise specified, voltage values are positive 
and measured with respect to cathode. 

Maximum Anode Voltage 20,000 Volts 
Maximum Grid (Focusing Electrode) Voltage #1000 =500 
Maximum Grid #2 Voltage 550 Volts 
Grid #1 Voltage 

Maximum Negative Value 155 Volts DC 

Maximum Negative Peak Value 220 Volts 
Maximum Positive Value Volts DC 0 

Maximum Positive Peak Value 2 Volts 
Maximum Heater Voltage 7.0 Volts 
Minimum Heater Voltage 5.7 Volts 
Maximun Heater-Cathode Voltage 

Heater negative with respect to cathode 
During warm=up period 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 

GRID DRIVE SERVICE 

Unless otherwise specified, all voltage values 
are positive with respect to cathode. 

Anode Voltage 16,000 Volts DC 
Crid #4 Voltage (Focusing Electrode) (Notes 2 and 3) 0 - 400 Volts DC 
Grid #2 Voltage 300 Volts DC 
Grid #1 Voltage (Note 1) -38 to =72 Volts DC 

Pin Connections 
Pin 1 Heater Pin 6 Grid #1 
Pin 2 Grid #1 Pin 7 Cathode 
Pin 3 Grid #2 Pin 8 Heater 
Pin 4 Grid # Bulb Contact Ultor 

NOTES: 

1. Visual extinction of focused raster. 

2., With the combined grid #1 bias voltage and video-signal voltage adjusted to give 
an anode current of 100 microamperes on a 12 x 15 1/8" pattern from RCA 2F21 
Monoscope or equivalent, 

3+ Individual tubes will have satisfactory focus at some value between O and 
400 volts, 
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19AQP4 

MECHANICAL NOTES 

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

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

3. Socket for this base should not be rigidly mounted; it should have 

flexible leads and be allowed to move freely, 

4. Bulge at splice line seal may increase the indicated maximum value for 

envelope width, diagonal and height by not more than 1/8%"; however, the 

bulge will not protrude more than 1/16" beyond the mold match line at 

any point, 

5. Undisturbed area between the mold match line and the panel side of the 

seal bulge will be a minimum of 3/4". 

WARNING 

f-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 anode voltages higher than 16,000 volts. 
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from JEDEC release #3451, Oct. 16, 1961 

I9BRP4 

%atiana/ U¢[ea atflotat[on 
4300 W. 47TH STREET CHICAGO 32, ILLINOIS 

CLIFFSIDE 4-5600 

The 19BRP4 is a 19" 114° lightweight Cathode Tube, laminated 
with a Pittsburgh facepanel, 4 3/8" neck length. This tube has 
electrostatic focus, magnetic deflection and a metal backed screen 
with a straight gun which requires nc ion trap and a 600 milliampere, 
6.3 volt filament. 

ELECTRICAL DATA 

Focusing Method Electrostatic 
Deflection Angles, approximate 

Horizontal 102 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 1500 max. uuf 

1000 min. uuf 
Heater Current at 6.3 Volts 600 + 5%ma 
Heater Warm-up time 11 Seconds 

OPTICAL DATA 

Phosphor Number JEDEC Designation P4 Aluminized 
Light Transmittance at Center, approximate 52% 

MECHANICAL DATA 

Overall Length 11 7/8 + 6/16 inches 
Greatest Diameter of Tube 
Greatest Dimensions of Tube 

Diagonal 18 5/8 +3/32 -1/32 inches 
Width 16 13/32 +3/32 -1/32 inches 
Height 13 11/32 +3/32 -1/32 inches 

Minimum Useful Screen Diameter (Projected) 
Minimum Useful Screen Dimensions (Projected) 

Diagonatl 17 3/4 inches 
Horizontal axis 15 5/16 inches 
Vertical axis 12 1/16 inches 
Area 174 sq. inches 

Neck Length 4 3/8 + 1/8 inches 
Bulb EIA designation or equivalent (including shield ~ 

designation) C-149 Exp. #5 or Equiv. 
Bulb Contact JEDEC Designation Ji-21 
Base JEDEC Designation B7-208 
Basing JEDEC Designation 8HR



19BRP4 

MECHANICAL DATA (Cont'd) 

Weight, approximate laminated 18 Lbs. 
implosion Panel FP149A1 

RATINGS (Design Maximum System) 

Unless otherwise specified, voltage values are positive 
and measured with respect to cathode 

Max imum Anode Voltage 23,000 Volts 
Minimum Anode Voltage 12,000 Volts 
Maximum Grid #4 (Focusing Electrode) Volitage +1100 -550 
Maximum Grid #2 Voltage 550 Volts 
Minimum Grid #2 Voltage 
Grid #] Voltage 

Maximum Negative Value 155 Volts OC 
Maximum Negative Peak Value 220 Volts 
Maximum Positive Value 0 Volts DC 
Maximum Positive Peak Value 2 Volts 

Maximum Heater Voltage 6.9 Volts 
Minimum Heater Voltage 5.7 Volits 
Maximum Heater-Cathode Voltage 

Heater negative with respect to cathode 
During warm-up period not to exceed 
15 seconds L50 volts 
After equipment warm-up period 200 Volts 

Heater positive with respect to cathode 200 Volts 

TYPICAL OPERATING CONDITIONS 

GRID DRIVE SERVICE 

Unless otherwise specified, all voltage values 
are positive with respect to cathode, 

Anode Voltage 16,000 Volts DC 
Grid #4 Voltage (Focusing Electrode) 
(Notes 3 & 4) 0 to +400 volts DC 
Grid #2 Voltage 300 Volts DC 
Grid #1 Voltage (Note 1) +35 to +72 Volts DC 

MAXIMUM CIRCUIT VALUES 

Maximum Grid #1 Circuit Resistance 1.5 Megohms 

GRAPHS AND DRAWINGS 

Tube Outline with essential dimensions and tolerances. 
Pin Connections 

Pin 1 Heater Pin 6 Grid #1 
Pin 2 Grid #1 Pin 7 Cathode 
Pin 3 Grid #2 Pin 8 Heater 
Pin 4 Grid #4 Bulb Contact Ultor 
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19BRP4 

NOTES 

1. Visual extinction of focuses raster, 

2. For JEDEC Focus coil # , or equivalent, with the combined grid 
#1 bias voltage and video-signal voltage adjusted to produce a 
highlight brightness of foot lamberts on a "X " 
picture size. Distance Trom reference line to center of air gap 
on focus coil shall be inches. 

3. With the combined grid #| bias voltage and video-signal voltage 
adjusted to give an anode current of 100 microamperes on a 
12 1/16" X 15 5/16" pattern from RCE 2F21 Monoscope or equivalent. 

L, Individual tubes will have satisfactory focus at some value 
between 0 and +400 Volts. 

5. lon trap positioned with trailing edge of pole pieces over 
the G1 - G2 gap and oriented to give maximum brightness. 

DIAGRAM NOTES 

1. Reference line is determine by plane C-C' of JEDEC No. 126 Reference 
Line gauge, when the gauge is seated against the bulb. 

2. Base Pin No. 4 aligns with horizontal centerline (A-A') within 
30° and is on same side as anode contact, J1-21. 

3. 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: 0.500" Nominal 
Plane of X to Plane of Y = .429" + ,030" 
Plane of X to Plane of Z = 749" ¥ .030" 

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

WARN I NG 

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 anode voltages higher than 16,000 volts. 
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from JEDEC release #4147, Feb. 18, 1963 ISCYP4 

NATIONAL VIDEO CORPORATION 
4300 W.47TH STREET  CHICAGO 32, ILLINOIS 

CLIFFSIDE 4-5600 

The 19CYPY is a 19"-114° cathode ray tube. This tube has a 
3 5/8" neck length, electrostatic focus, magnetic deflection, and 
metal backed screen. A straight gun which requires no ion trap 
and a .600 milliampere, 6.3 volt filament. 

ELECTRICAL DATA 

Focusing Method Electrostatic 
Deflection Angles, Approximate 

Horizontal 102 degrees 
Vertical 85 degrees 
Diagonal 114 degrees 

Direct Interelectrode Capacitances 
Cathode to all other electrodes, approx. 5 uuf 
Grid #1 to all other electrodes, approx. 6 uuf 
External Conductive Coating to Anode 1,500 max. uuf 

1,000 min, uuf 
Heater Current at 6.3 volts 600 + 30 ma 
Heater Warm-up Time 11 Seconds 

OPTICAL DATA 

Phosphor Number JEDEC Designation, Indicate if aluminized PY-Aluminized 
Light Transmittance at Center, Approximate 78% 

MECHANICAL DATA 

Overall Length 10 7/8 + 1/4 Inches 
Greatest Diameter of Tube 

Greatest Dimensions 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 Diameter (Projected) 
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 3 5/8 + 1/8 Inches 
Bulb EIA designation or equivalent (including shield 

designation) J-149-41 
Bulb Contact JEDEC Designation J1-21 
Base JEDEC Designation B7-208 

Basing JEDEC Designation 8HR 

Fage 1



19CYPL 

MECHANICAL DATA (Cont’'d) 

Bulb Contact Alignment 
J1-21 contact aligns with pin position #4 +30 degrees 

RATINGS (Design Maximum System) 

Unless otherwise specified, voltage values are positive 
and measured with respect to cathode 

Maximum Anode Voltage 23,000 Volts 
Minimum Anode Voltage 15,000 Volts 

Maximum Grid #4 (Focusing Electrode) Voltage +1000 -500 
Maximum Grid #2 Voltage 550 Volts 
Minimum Grid #2 Voltage 200 Volts 
Grid #1 Voltage 

Maximum Negative Value 154 Volts DC 
Maximum Negative Peak Value 220 Volts 
Maximum Positive Value 0 Volts DC 
Maximum Positive Peak Value 2 Volts 

Maximum Heater Voltage 6.9 Volts 
Minimum Heater Voltage 5.7 Volts 
Maximum Heater-Cathode Voltage 

Heater Negative with respect to cathode 
During warm-up period not to exceed 15 seconds 450 Volts 
After equipment warm-up period 200 Volts 

Heater positive with respect to cathode 200 Volts 

TYPICAL OPERATING CONDITIONS 

GRID DRIVE SERVICE 

Unless otherwise specified all voltage values 
are positive with respect to cathode. 

Anode Voltage 20,000 Volts DC 
Grid #4 Voltage (Focusing Electrode) 
(Notes 2 & 3) 0 to +400 Volts BC 
Grid #2 Voltage 400 Volts DC 
Grid #1 Voltage (Note 1) -36 to -94 Volts DC 

MAXIMUM CIRCUIT VALUES 

Maximum Grid #1 Circuit Resistance 1.5 Megohms 

GRAPHS AND DRAWINGS 

Tube Outline with essential dimensions and tolerances. 

Pin Connections 

Pin 1 - Heater Pin 6 - Grid No. 1 
Pin 2 - Grid No. 1 Pin 7 - Cathode 
Pin 3 - Grid No. 2 Pin 8 - Heater 
Pin 4 - Grid No. 4 

Page 2
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19CYPy 

NOTES : 

1. 

2. 

3. 

Visual extinction of focused raster. 

With the combined grid #1 bias voltage and video-signal voltage 
adjusted to give an anode current of 100 microamperes on a 
15 1/8" X 12" pattern from RCA 2F21 Monoscope or equivalent, 

Individual tubes will have satisfactory focus at some value 
between 0 and +400 volts. 

NOTES FOR DIMENSIONAL OQUTLINE 

1. 

u. 

5. 

6. 

The plane through the tube axis and pin No. 4 may vary from the 
plane through the tube axis and ultor terminal by angular tolerance 
(measured about the tube axis) of +300. Ultor terminal is on same 
side as Pin No. 4. 

With tube neck inserted through flared end of reference-line 
gauge JEDEC No. G-126 and with tube seated in gauge, the reference 
line is determined by the intersection of the Plane CC' of the 
gauge with the glass funnel. 

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 base wafer will fall within a 
circle concentric with bulb axis and having a diameter of 1 3/4". 

External conductive coating must be grounded. 

To clean this area, wipe only with soft dry lint-less cloth. 

Measured at the mold-match line. 

OPERATING CONSIDERATIONS 

Shatter-Proof Cover Over the Tube Face: 

Following conventional picture-tube practice, it is recommended that 
the cabinet be provided with a shatter-proof, glass cover over the 
face of the 19CYPY to protect it from being struck accidentally and 
to protect against possible damage resulting from tube implosion 
under some abnormal condition. This safety cover can also provide 
x-ray protection when required. 

Page 4 NVC 1/21/63



19DCP4 

NATIONAL VIDEO CORPORATION 
‘4300 W 47TH STREET  CHICAGO 32,ILLINOIS 

CLIFFSIDE 4-5600 

The 19DCP4 i= a 197-114° banded picture tuhe with a 4 3/8" neck 
length. This tube has a electroztatic focus, magnetic deflection, 
‘and a metal backed screen with a straight gun, which requires no 
ion trap and a 600 milliampere, 6.3 volt filament. 

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 : 

Electrostatice 

102 Degrees 
85 Degrees 
114 Degrees 

5 wuf 
6 uuf 

1500 max. uuf 
1000 min. uuf 

Heater Current at 6.3 volts 600 + 30 ma 
Heater Warm-up Time 11 Seconds 

OPTICAL DATA 

Phosphor Number JEDEC designation ‘Pt Aluminized 
Light Transmittance at Center, Approximate 49% 

MECHANICAL DATA 

Overall Length 11 5/8 *+ 1/4 Inches 
Greatest Diameter of Tube 
Greatest Dimensions of Tube 

Diagonal . 18 7/8 max. Inches 
Width 16 11/16 max. Inches 
Height 13 39/6U max. Inches 

Minimum Useful Screen Diameter (Projected) 
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 ' - 4 3/8 + 1/8 Inches 
Bulb EIA designation or equivalent (Including shield 

designatian) J=149=F1 
Bulb Contaet JEDEC Designation J1-21 
Base JEDEC Designation B7-208 
Basing JEDEC Designation 8HR 

from JEDEC release #4318, June 24, 1963



' MECHANICAL DATA (Cont'd) 

Bulb Contact Alignment 

J1-21 contact aligns with pin position #4 + 30 degrees 

RATINGS (Design Maximum System) 

Unless otherwise specified, voltage values are positive 
and measured with respect to cathode 

Maximum Anode Voltage 

Minimum Anode Voltare 

Maximum Grid #4 (Focusing Electrode) Voltage 
Maximum Grid #2 Voltare 
Minimum Grid #2 Voltage 
Grid #1 Voltage 

Maximum Negative Value 
Maximum Negative Peak Value 
Maximum Positive Value 
Maximum Positive Peak Value 

Maximum Heater Voltage 
Minimum Heater Voltage 
Maximum Heater-Cathode Voltage 

Heater Negative 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 
GRID DRIVE SERVICE 

Unless otherwise specified all voltage values 
are positive with respect to cathode. 

Anode Voltage 
Grid #4 Voltage (Focusing Electrode) 
(Notes 2 & 3) 
Grid #2 Voltage 
Grid #1 Voltage (Note 1) 

MAXIMIM CIRCUIT VALUES 

Maximum Grid #1 Circuit Resistance 

GRAPHS AND DRAWINGS 

Tube Outline with essential-dimensions and tolerances. 

Pin Connections: 

Heater Pin 6 - Opid Ne. Pin 1 = = 

Pin 2 - Grid No, 1 Pin 7 - Cathode 
Pin 3 - Grid No. 2 Pin 8 - Heater 
Pin 4 - Grid No, 4 

Page 2 
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19DCPL 

20,000 Volts 
12,000 Volts 

+1000 -500 
550 Volts 
200 Volts 

154 Vglts DC 
220 Volts 

0 Volts DC 
2 Volts 

6.9 Volts 
5.7 Volts 

450 Volts 
200 Volts 
200 Volts 

16,000 Volts DC 

0 to +u400 Volts DC 
400 Volts DC 
-39 to -94 Volts DC 

1.5 Megohms



16.065 8-4 V 
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RIM BAND 
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7-208 BASE NOTE 3 

EXTERNAL CONDUCTIVE COATING 
' NOTE 4 

SOCKET CONNECTIONS BIN 

PIN 8 
CAP: 

PIN 2: 
PIN 3: 

PIN 4. 
PIN 6. 

PINT7: 

C: 

2"MAX. DIA.HOLE 
CUT IN CLOTH FOR 
ANODE TERMINAL 

I+ HEATER 
GRID NO. | 
GRID NQ 2 
GRID NQ. 4 
GRID NO. | 
CATHODE 
HEATER 
ULTOR (GRID NQ3 GRIDNO.5 
COLLECTOR) 
EXTERNAL CONDUCTIVE COATING 

DRAWN .BY.. 
. A.L.PRIBYL 

S:c; g r{fl EFFECTIVE, | DSTRIBUTION 
3-21-63 H | : 

DRAWING NO. 



NOTES: 

1. Visual extinction of focused raster. 

2. With the combined grid #1 bias voltage and video-signal voltage 
adjusted to give an anode current of 100 microamperes on a 
15 1/8" x 12" pattern from RCA 2F21 Monoscope or equivalent. 

3. Individual tubes will have satisfactory focus at some value 
between 0 and +400 volts. 

NOTES FOR DIMENSIONAL QUTLINE 

l. The plane through the tube axis and pin No. 4 may vary from the 
plane through the tube axis and ultor terminal by angular tolerance 
{measured about the tube axis) of +300, Ultor terminal is on same 
side as Pin No. U. 

With tube neck inserted through flared end of reference-line 
gauge JEDEC No. G-126 and with tube seated in gauge, the reference 
line is determined by the intersection of the Plane CC' of the 
gauge with the glass funnel. 

" 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 base wafer will fall within a circle concentric 

' -with bulb axis and having a diameter of 1 3/4", 

External conductive coafing must be grounded. 

To clean this area, wipe only with soft dry lint-less cloth, 

Measured to include rim band and tension strap. 
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I9SDHP4 

NATIONAL VIDEO CORPORATION 
4300W.,47 TH STREET 

CLIFFSIDE 4-5600 

The 19DHPY4 is a 19"-114° banded tube with a 4 3/8" neck length. 

CHICAGO 32, ILLINOIS 

This 

tube has a 600 milliampere, 6.3 volt filament, a straight gun which regquires 
no ion trap, and 50 volt G for cathode drive design. 

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 Ancde 

Heater Current at 6,3 Volts 

Heater Warm-up Time 

OPTICAL DATA 

Phosphor Number JEDEC Designation 
Light Transmittance at Center, Approximate 

MECHANICAL DATA 

Overall Length 
Greatest Diameter of Tube 
Greatest Dimensions of Tube 

Diagonal 
Width 
Height 

Minimum Useful Screen Diameter (Projected) 
Minimum Useful Screen Dimensions (Projected) 

Diagonal 
Horizontal Axis 
Vertical Axis 
Area 

Neck Length 
Bulb FEIA Designation or eguivalent (including shield 

designation) 
Bulb Centact JEDEC Designation 
Base JEDEC Designation 
Basing JEDEC Designation 
Bulb Contact Alignment 

J1-21 contact aligns with pin position #4 + 30 Degrees 

from JEDEC release #4255, Amy 13, 1963 

Electrostatic 

102 Degrees 
86 Degrees 

114 Degrees 

5 uuf 
6 uuf 

1500 Max. uuf 

1000 Min, uuf 

600 + 30 Ma 
11 Seconds 

FY4 Aluminized 

49 Percent 

11 5/8 +1/4 Inches 

18 7/8 Max. Inches 
16 11/16 Max. 
13 39/64 Max. 

17 9/16 Inches 

15 1/8 Inches 
12 Inches 

172 Sqg. Inches 

Inches 

Inches 

4 3/8 +1/8 Inches 

J-149-F1 
Ji-21 
B7-208 
8HR



RATINGS (Design Maximum System) 

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

Maximum Anode Voltage 
Minimum Anode Voltage 

Maximim Grid #4 (Focusing Electrode) Voltage 
Maximum Grid #2 Voltage 
Minimum Grid #2 Voltage 
Cathode Voltage 

Maximum Negative Value 
Maximum Negative Peak Value 
Maximum Positive Value 
Maximum Positive Peak Value 

Maximum Heater Voltage 
Minimum Heater Voltage 
Maximum Heater-Cathode Voltage 

Heater negative with respect to cathode 
During warm-up period not to exceed 15 seconds 
After equipment warm-up period 

Heater positive with respect to cathode 

CATHODE DRIVE SERVICE 

Unless otherwise snecified, all voltame values are 
positive with respect to Grid #1. 

Anode Voltage 
Grid #4 Voltage (Focusing Electrode) 
(Notes 2 & 3) 
Grid #2 Voltage 
Cathode Voltage (Note 1) 

MAXIMUM CIRCUIT VALUES 

Maximum Grid #1 Circuit Resistance 

GRAPHS AND DRAWINGS 

Tube Outline with essential dimensions and tolerances, 

Pin Connections: 

Pin 1 - Heater Pin 6 - Grid No., 1 

Pin 2 - Grid No, 1 Pin 7 - Cathode 

Pin 3 - Grid No, 2 Pin 8 - Heater 

Pin 4 - Grid No. U4 
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19DHPY 

20,000 Velts 
10,000 Volts 

+1100 -500 
60 Volts 
25 Volts 

0 Volts DC 
2 Volts 

100 Volts DC 
150 Volts 
6.9 Volts 
5.8 Volts 

450 Volts 

200 Volts 

200 Volts 

16,000 Volts 

250 Volts 

S50 Volts 

35 to 55 Volts 

1.5 Megohms 

2
8
8
 

&



MIN USEFUL _. ] I + 
IR [~ SCREEN 15125 ~77 4= 4314 

15315+ 0625 —— l 

| 

- IGEIMAX____|_TENSION BAND /\ >/’<\_3 
P’:rmm BAND - 

vq,’lvl/l,r;/ 7 fq I g4 

’ NOT E2 

7\ Ji-2l -_]__ 

T +CBl /47-—1.125 Ol i 

B7-208 BASE NOTE 3 
EXTERNAL CONDUCTIVE COATING 2" MAX. DIA. HOLE 

NOTE 4 CUT IN CLOTH FOR 
ANODE TERMINAL 

PIN |+ HEATER 
PIN 2: GRID NO. | 
PIN 3: GRID NQ 2 
PIN 4: GRID NOC. 4 
PING6: GRID NO. | 
PIN 7: CATHODE 
PIN 8 : HEATER 

CAP: ULTOR(GRID NQ3, GRID NQS, 
COLLECTOR) 

C. EXTERNAL CONDUCTIVE COATING 

DRAWN BY SCALE | EFFECTIVE | DISTRBUTICN |  DRAWING NO. 
A.L_PRIBYL 3-23-63 ISDHP4 

SOCKET CONNECTIONS 



1SDHPUY 

NOTES : 

1. Visual extinction of focused raster. 

2. With the combined grid #1 bias voltage and video-signal voltage 
adiusted to give an anode current of 100 microamperes on a 

15 1/8" X 12" pattern from RCA 2F21 Monoscope or egquivalent. 

3. Individual tubes will have satisfactory focus at some value 
between 0 and +400 volts. 

NOTES FOR DIMENSIONAL CUTLINE: 

1, With tube neck inserted through flared end of reference-line gauge 
JEDEC No . G-126 and with tube =erted in gauge, the reference-line 
is determined by the int~rsection of the Plane CC' of the gauge 
with the glass funnel, 

The plane through the tube axis and Pin No, Y4 may vary from the 
plane through the tube axis and ultor terminal by angular tolerance 
(measured about the tube axis) of +300, Ultor terminal is on the 
same side as Pin No, U4, 

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 base wafer will fall within a circle concentric 
with bulb axis and having a diameter of 1 3/u", 

External conductive coating must be grounded. 

To clean this area, wipe onlv with soft dry lint-less cloth, 

Measured to include rim band and tension strap. 
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from JEDEC release #4415, Oct. 21, 1963 

%at[ana/ u&:y K ogaotatiou 
4300 W. 47TH STREET CHICAGO 32, ILLINOIS 

CLIFFSIDE 4-3600 

19DLPY 

The 19DLP4 is a 197-1140 cathode ray tube with 49% light transmission 
and a 4 3/8” neck length. This tube has a straight gun, which requires no 
ion trap, a 600 milliampere, 6,3 volt filament, and 50 volt G2 for cathode 
drive design, 

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 JEDEC designation 
Light Transmittance at Center, Approximate 

MECHANICAL DATA 

Overall Length 
Greatest Diameter of Tube 
Greatest Dimensions of Tube 

Diagonal 
Width 

Height 
Minimum Useful Screen Diameter (Projected) 
Minimum Useful Sereen Dimensions (Projected) 

Diagonal 
Horizontal Axis 
Vertical Axis 
Area 

Neck Length 
Bulb EIA designation or equivalent (Including shield 

designation) 
Bulb Contact JEDEC designation 
Base JEDEC designation 
Basing JEDEC designation 
Bulb contact alignment 

J1-21 contact aligns with pin position #4 +30 Degrees 

Electrostatic 

102 Degrees 
85 Degrees 
114 Degrees 

5 uuf 
6 uuf 
1500 max, uuf 
1000 min, uuf 
600 + 30ma 
11 Seconds 

P4 Aluminized 

49% 

11 

18 
16 
13 

17 
15 
12 

5/8 +1/4 Inches 

5/8 +1/8 Inches 
13/32 +1/8 Inches 
11/32 +1/8 Inches 

9/16 Inches 
1/8 Inches 

Inches 

172 Sq. Inches 
4 3/8 +1/8 Inches 

J-149-F1 
J1- 
B7- 

8HR 

21 
208



RATINGS (Design Maximum System) 

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

Maximum Anode Voltage 
Minimum Anode Voltage 

Maximum Grid #4Y (Focusing Electrode) Voltage 
Maximum Grid #2 Voltage 
Minimum Grid #2 Voltage 
Cathode Voltage 

Maximum Negative Value 
Maximum Negative Peak Value 
Maximum Positive Value 
Maximum Positive Peak Value 

Maximum Heater Voltage 
Minimum Heater Voltage 
Maximum Heater Cathode Voltage 

Heater negative with respect 
During warm-up period not to exceed 15 seconds 

to cathode 

After equipment warm-up period 
Heater positive with respect 

TYPICAL OPERATING CONDITIONS 

CATHODE DRIVE SERVICE 

Unless otherwise specified, all voltage values are 

to cathode 

positive with respect to Grid #1, 

Anode Voltage 
Grid #U4 Voltage (Focusing Electrod 
(Notes #2 & #3) 
Grid #2 Voltage 
Cathode Voltage (Note 1) 

MAXIMUM CIRCUIT VALUES 

Maximum Grid #1 Circuit Resistance 

GRAPHS AND DRAWINGS 

Tube Outline with essential dimensions and tolerances,. 

Pin Connections: 

Pin 1 Heater 

Pin 2 Grid No. 

Pin 3 Grid No, 

Pin 4 Grid No. 

e) 

Pin 6 
1 Pin 7 

2 Pin 8 
4 
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19DLPY 

20,000 Volts 
10,000 Volts 

+1100 -S500 Volts 
60 Volts 
25 Volts 

0 Volts DC 
2 Volts 

100 Volts DC 
150 Volts 
6.9 Volts 
5.8 Volts 

450 Volts 
200 Volts 

200 Volts 

16,000 Volts DC 

250 Volts DC 
50 Volts DC 

35 to 55 Volts DC 

1.5 Megchms 

Grid No, 1 

Cathode 

Heater
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19DLPY 
NOTES 

1. Visual extinction of focused raster. 

2, With the combined grid #1 bias voltage and video-signal voltage 
adjusted to give an anode current of 100 microamperes on a 
15 1/8" X 12" pattern from RCA 2F2]1 Monoscope or equivalent. 

3. Individual tubes will have satisfactory focus at some value 
between 0 and +400 volts, 

NOTES FOR DIMENSIONAL OUTLINE 

1. The plane through the tube axis and pin No. 4 may vary from the 
plane through the tube axis and ultor terminal by angular tolerance 
{measured about the tube axis) of +30°, Ultor terminal is on same 
side as Pin No, U, 

2. With tube neck inserted through flared end of reference-line gauge 
JEDEC No., G-126 and with tube seated in gauge, the reference-line 
is determined by the intersection of the Plane CC' of the gauge 
with the glass funnel, 

3. 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 cir- 
cunference of base wafer will fall within a circle concentric with 
bulb axis and having a diameter of 1 3/4", 

4, Externmal conductive coating must be grounded, 

5. To clean this area, wipe only with soft dry lint-less cloth. 

6, Measured at the mold-match line, 

OPERATING CONSIDERATIONS 

Shatter-Proof Cover Over the Tube Face: 

Following conventional picture-tube practice, it is recommended that 
the cabinet be provided with a shatter-proof, glass cover over the face 
of the 19DLP4 to protect it from being struck accidentally and to pro- 
tect against possible damage resulting from tube implosion under some 
abnormal condition, This safety cover can also provide X-ray protect- 
ion when required, 

Page U NVC 7/29/63



NATIONAL VIDEO CORPORATION 

CATHCDE RAY TUEF TYPE 21AMP23A 

21AMP23A 

The tube type 21AMP23A is a magnetic focus and magnetic deflection direct 
view picture tube. It has an all glass rectangular bulb designed for 90° de- 
flection. The facevlate is of gray glass and has a spherical contour. It 
has an electron gun designed to be used with an ion-trap magnet. 
external conductive coating. It has a metal-backed screen to increase light 
output. 

CGEZNERAL CHARACTERISTICS 

Focusing Method 
Deflection Method 
Deflection Angle (Approx) Horizontal 

Diagonal 
Face Plate Light Transmission 

{Neutral Density Filter) 

Phospher 
Fluorescence 

Persistence 

Direct Interelectrode Capacitances (Approx.) 
Cathode to all other elecirodes 
Grid No. 1 to all other electrodes 
External Conductive Coating to Ancde 

MECHANICAL DATA 

Overall Length 

Greatest Dimensions of Bulb: 
Diagonal 
Width 

Height 
Minimum Useful Screen Dimensions 
Bulb Contact 
Base 

Basing 
Bulb Contact Alignment 

J1-21 Contact Aligns with Pin Position #6 

RATINGS Design Center Values 

Heater Voltage 
Heater Current 
Anode Voltage1 
Grid No. 2 Voltage 
Grid No. 1 Voltage 

Negative Bias Value 
Positive Bias Value 
Positive Peak Value 

from JETEC release #1333, 

Magnetic 
Magnetic 

90 

7% 

No. 23 
Srown (Sepia) 

Mediun 

5 
6 

750 
500 

20 + 7/16 

21-3/8 £ 1/8 
20-1/\ £ 1/8 
16-3/8 + 1/8 
15 x 19-1/8 

J1-21 
BS5=57 

12N 

* 30 

6.3 
0.6 * 1% 

18,000 
500 

125 
0 
2 

6=17=54 
9.1.21AMP23A 

It has an 

Degrees 
Degrees 

Approxe. 

uuf 

uuf 

Max. uuf 

Min. wuf 

Inches 

Inches 

Inches 

Inches 
Inches 

Degrees 

Volts 
Amperes 
Max. Volts D.C. 
Max. Volts D.C. 

Max. Volts D.C. 

Max. Volts



NATIONAL VIDEQO CORPCRATION 21AMP234 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode 
during warmeup period not to exceed 15 seconds 410 Max, Volts D.C. 
After equipment warn-up 180 Max. Volts D.C. 
Heater positive with raspect to cathode 180 Max. Volts D.C. 

TYPICAL OPERATING CONDITIONS 

Anode Voltage 16,000 Volts D.C. 
Grid No. 2 Voltage 306 Volts D.C. 

Grid No. 1 Voltage? -33 to =77 Volts D.C. 
Focusing Coil Current’ 162 © 20% Ma. D.C. 
Ion=-Trap Magnet Currenth 95 t S0f Ma. C.C. 

MAXTMUM CIRCUIT VALUES 

Grid No. 1 Circuit Resistance 1.5 Max. Megohms 

NCTES 

lpecause the rating of the tube permits anode voltages as high as 19.8 kilovolts 
(absolute maximum), shielding of x-ray radiation from the tube may be necessary. 
This precaution should be observed when the anode is operated in excess of 16 
kilovolts. 

2yisual extinction of undeflected, focused spot. 

3For JETEC standard focus coil #109 with a combined grid 1 bias and video signal 
voltage adjusted to produce a highlight brightness of 30 foot lamberis on a 
picture area of 15 x 19-1/8 inches. Distance from reference line of buldb to 
center of focus coil air gap eyual to 3 inches. 

LFor JETEC #111 single-field ion-trap magnet at optimum position. 

6-17-5hL



2 
mom 

Y P — 
MINIMUM SCREEN 

12N BASING 

PINl- HEATER 
PIN2-GRID#) 
PIN IO-GRI\D¥2 
PIN |1-C ATHODE 
PIN 12~ HEATER 
CAP- ANODE 

+
3
/
I
(
p
 

—Ify) 

9 n 

N _ANoDE. ) _ 
+ NOTE 1 @\ 3K) 

~ =10 

REFERENCE LINE My 
MNMOTE & i 

noTeq-F ¥ 4o WW_E 
Lo DIA. ~ 

NOTEeSs -~ 0000000 
NOTE 3 

NATIONAL VID! 
CHICAGO WNJ:-.F:&Odw 

- O CORP 
DN, 21AMPEIA 

DRAWN BY DSCALT EFFECT WS SUVUPERSEDES DIS TRIBUTINON 
F.Toms 

— " e m: 

Q-21-54 OR\GIN AL \7. m\n-os N.» fl‘- I 



NATIONAL VIDEQG CORPCRATION 21AMP23A 

NOTES 

NOTE 1: The plane through the tube axis and vacant pin position 6 aligns with 

the anode contact t 300, 

NOTE 2: Reference line is determined by the plane where the standard JETEC 

reference line gauge #116 will stop against the bulb. 

NOTE 3: CSocket for this base should not be rigidly mounted. It should have 

flexible leads and be free to move. 

NCTE Li: Location of deflection yoke and focusing device must be within this 

space. 

NOTE S: Keep this space clear for ion-trap magnet. 

6175 
Page L. 9..1.21AMP234



%at[ona/ IM¢[eo grt/aotation 
4300 w, 47TH STREET CHICAGO 32, ILLINOSS 

CLIFFSIDE 4-3600 

The type 21DMPy 1s an electrostatic focus 110° magnetic deflection direct view, 
lightweight picture tube. The faceplate is made of gray filter glass and has a 
spherical contour., It also has an aluminized screen and an external conductive 
coating. No ion trap is required for this 4 1/2" neck length tube. 

GENERAIL, CHARACTERISTICS 

Focusing Method Electrostatic 
Deflection Method Magnetliec 
Deflection Angle (Approx.) Horizontal 105 Degress 

Vertical 87 Degrees 
Diagonal 110 Degrees 

Face Plate Light Transmission 
(Neutral Density Filter) 768 Approx. 

Phosphor Pk 
Fluorescence White 
Persistence Short - Medium 

Direct Interelectrods Capacitances (Approx.) 
Cathode to all other electrodes 5 uuf 
Grid No. 1 to all other slectrodes 6 wuf 
External conductive coating-to anode 2500 Max. wuf 

2000 Min. wuf 

MECHANICAL DATA 

Overall Length 13 3/4 + 3/8 Inches 
Greatest Dimenslons of Bulb: 

Diagonal 21 3/8 + 1/8 Inches 
Width 20 1/4 * 1/8 Inches 
Height 16 3/8 + 1/8 1Inches 

Minimum Useful Screen Dimensions (Max. Assured) 
Sereen Area 262 Sq. Inches 
Diagonal 201 Inches 
Width 19 1 Inches 
Height 15 1/16 Inches 

Bulb Contact Jl=21 
Base B7-183 
Basing 8HR 
Bulb No. J 17161 
Weight (Approx.) 20 Lba. 

from JETEC release #2205, June 9, 1958



MAXTMUM RATINGS Design Center Values 

21DMPly 

Heater Voltage 6.3 Volts 
Heater Current 0.6 * 5% Amperes 
Anode Voltage 20,000 Volts D.C. 
Grid No. 4 Voltage =500 to +1,000 Volts D.C. 
Grid No. 2 Voltage 500 Volts D.C. 
Grid No. 1 Voltage 

Negative Peak Value 200 Volts 
Negative Bias Value 140 Volts D.C,. 
Pogitive Bias Value 0 Volts D.C,. 
Pogitive Peak Value 2 Volts 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode 
during warm-up period not to exceed 15 seconds 410 Volts D.C. 
After equipment warm-up 180 Voits 
Heater positive with respect to cathode 180 Volts 

TYPICAL OPERATING CONDITIONS 

Anode Voltage 16,000 Tolts D.C. 
Orid No. L Voltage for focusl =50 to +350 Volts D.C. 
Grid No. 2 Voltage 400 Volts D.C. 
Grid No. 1 Voltage required for cut-offZ =36 to =92 Volts D.C. 

MAXIMUM CIRCUIT VALUES 

Grid No. 1 Circuit Resistance 1.5 Max. Megohms 

NOTES 

1yith the combined grid No. 1 bias voltage and video signal adjusted to produce 
an anode current of 100 ua on a 15 1/16 x 19 1/16 inch picture adjusted for 
best overall focus. For other anode voltages, the focus voltage will be from 
"Oo,l% to "202%. 

2yisual extinction of focused raster. Extinction of statlionary focused spot 
will require that these values be about 5 volts more negative. 

Page 2.
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NOTES 

NOTE 1: The plane through the tube axis and pin position L aligns with the 

anode contact *+ 30°% 

NOTE 2: Reference line is determined by plane CC! of JETEC No. 12§ reference 

line gauge when the gauge iIs seated against the bulb. 

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 voltages higher than 16,000 volts. 
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21DRP4 

%at[onaf Ua{ea Ko‘t/zotation 
9300 W. 27TH STREET CHICAGO 32, ILLINOQIS 

CLIFFSIDE 4-5600 

The type 21DRPL is an electrostatic focus and magnetic deflection direct 
view picture tube. It has an all glass rectangular bulb with a grey filter 
glass spherical contour faceplate. The lightweight faceplate has a special 
spherical contour. The screen is aluminized for increased light output and 
the electron gun is the straight type which does not require an ion trap. 

GENERAL CHARACTERISTICS 

Focusing Method Electrostatic 
Deflection Method Magnetic 
Deflection Angle (Approx.) Horizontal 85 Degrees 

Diagonal 90 Degrees 
Face Plate Light Transmission 

(Neutral Density Filter) 744 Approxe. 

Phosphor No. & 
Fluorescence White 
Persistence Short - Medium 

Direct Interelectrode Capacitances (Approx.) 
Cathode to all other electrodes S uuf 
Grid No. 1 to all other electrodes 6 uuf 
External conductive coating to anode 2500 Max. uuf 

2000 Min. uuf 

MECHANICAL DATA 

Overall Length 18 1/ + 3/8 1Inches 
Greateat Dimensions of Bulb: 

Diagonal 21 3/8 + 1/8 1Inches 
Wdth 20 1/, + 1/8 1Inches 
Height 16 3/8 * 1/8 Inches 

Minimum Useful Screen Dimensions {Max. Assured) 
Screen Area 262 Sq. Inches 
Diagonal 201 Inches 
Width 19 1/16 Inches 
Height 15 1/16 1Inches 

Bulb Contact J1-21 
Base B6-63 
Basing 12L 
Bulb Contact Alignment 

J1-21 Contact aligns with pin position #6 *+ 30 Degrees 

from JETEC release #2152, March 31, 1958



MAXIMUM RATINGS Design Center Values 

Heater Voltage 6.3 Volts 
Heater Current o6 + 10F Amperes 
Anode Voltagel 20,000 Max. Volts D.C. 
Grid No. L} Voltage (Focus Electrode) -500 to +1,000 Max. Volts D.C. 
Grid No. 2 Voltage 500 Max. Volts D.C. 
Grid No. 1 Voltage 

Negative Peak Value 200 Max. Volts D,C. 
Negative Bias Value 140 Max. Volts D.C. 
Positive Bias Value 0 Max. Tolts D.Ce 
Pogitive Peak Value 2 Max. Volts 

Peak Heater « Cathode Voltage 
Heater negative with respect to cathode during 
warm-up period not to exceed 15 seconds 410 Max. Volts D.C. 
After equipment warm-up 180 Max. Volts D.C, 
Heater positive with respect to cathode 180 Max. Volts D.C. 

TYPICAL OPERATING CONDITIONS 

Anode Voltage 16,000 Volts D.C. 
Grid No. L Voltage 0 to 450 Volts D.C. 
Grid No. 2 Voltage 300 Volts D.C. 

Grid No. 1 Voltage? -28 to =72 Volts D.C. 

MAXIMUM CIRCUIT VALUES 

Orid No. 1 Circuit Resistance 1.5 Max. Megohms 

NOTES 

1gecause the rating of the tube permits anode voltages as high as 22 kilovolts 
(absolute maximum), shielding of x-ray radiation from the tube may be necessary. 
This precaution should be observed when the anocde is operated in excess of 
16 kilovolts. 

2Visual extinction of focused raster, 

Page 24
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NOTES 

NOTE 1: The plane through the tube axis and vacant pin position #6 aligns with 

the anode contact + 30°. 

NOTE 2: Reference line is determined by the plane where the standard JETEC 

reference line gauge #116 will stop against the bulb. 

NOTE 3: Socket for this base should not be rigidly mounted. It should have 

flexible leads and be free to move. 

Page le. NG 2/27/58



NATIONAL VIDEQ CORPORATICY 

CATHODE RAY TUB3 TYPE 21FPLC 

CENERAL CHARACTERISTICS 

Elsctrisal Data 

Hoatsr Veltago 
Heater Currend 

Focusing iathed 
Deflactien Mothed 
Deflecticn Angls {Approx.) Horigcnlal 

Diagoagl 
Face Plats Idight Tramsmiesica 
{Nsutrol Density Filter) 

Phosphor 
Fluoreccence 
Peraistonce 

Direct Interelecirods Capacitaness (Apprexo) 
Cathodo ¢o all other eloctirodes 
Grid Noo 1 to all other clectrodos 
Bxternc} Conductive Coating to Ancde 

MECHANICAL DATA 

Overall Longth 
OGreatest Dimensions of Bulbs 
Diagonai 
Width 
Height 

Screen Sigsn 
Buld Contact 
Base 
Basing 

JI =21 Contact aligns with pin positicn € 

MAXIMUM RATINGS Design Center Values 

Anode Voltagl]' 
Grid Noo I} Voltage 
0rid No. 2 Voltage 
Orid Yoo 2 701“39 

Negativo Bias Value 
Positive Bias Value 
Positive Pegk Value 

from RTMA release #1231, 

Sept. 4, 1953 

23 ¢ 3/8 

21-3/16 ¢ 3/16 

Sl 3 
19-1/8 = I3 <1/8 

J31-21 
BE563 
12L 
230 

18,000 
500 to ¢ 1,000 

500 

125 
o 
2 

Volts 
Ampere 

Degrees 
Degrees 

Approx. 

uuf 
Max., uuf 

Min. unf 

Inches 
Inches 
Inches 
Inches 

Dagreas 

Max. Volts D.Co 
Max. Volts D.Co 
Maxo VOItB DoCo 

Maxo, Volts DoCo 

Max. Volts D.Co 

Max. Volts 

62353 
901021FP4CoL



NATIONAL VIDEO CORPCRATION 

Peak Heater-=Cathode Voltage 
Heater negative with respect to cathods 
during warm-up period not to excsed 15 seconds 

After squipment warmeup 
Hoater positive with respeet to cathods 

TYPICAL OPERATING CONDITIONS 

Anode Voltage 
Orid No. i Voltage? 
Orid Noo 2 Voltage . 
Grid No. 1 Voltage3 
Ton-Trap Magnet Current U (Approx.) 

MAXIMUM CIRCUIT VALUES 

Grid No. 1 Circuit Resistance 

NOTES 

21FPyC 

1o 
180 
180 

113,600 
56 to ¢ 310 

300 
=28 to-T2 

75 

1.5 

Max. Volts D,.C. 
Max. Volts DOCC 

Max. Volts D.C. 

Volts D.Co 
Volts D.Co 

Volts D.Co 

H‘o DQCO 

Max. Megohms 

dBacause the rating of the tube permiis anode voltages as high as 19.8 kilovolts 
{absolute maximum), shielding of Xarodiation from the tube may be necessary. 
This precaution should be observed whon the mode is operated in excess of 16 
kilovolts. 

21th the combined grid 1 bias and video signal voltage adjusted to preduce an 
anode current of 100 ua on a 17 x 12=3/Lk inch picture adjusted for best overall 
focus. For other anods voltages, tho focus voltage will be from <Oc4 to ¥ 2028 
of the anode voltage. 

Jisual extinction of focused raster. Visual extinction of undeflected, focused 
spot 18 in general 5 volts more negative. 

hl“or JETEC #111 singla-field ion-trap magnet at optimum positica. 

Paga 2 
6-23-53 
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NATIONAL VIDEQ CORPORATION 2LFPhC 

NOTE g 

NOTE 23 

NOTE 33 

NOTE ks 

NOTE 53 

NOTE 63 

NOFZES 

Tha plans through the tubs axis ond voeand pin position 6 aligns with 

the aneds eontact ¢ 30% 

Reforones ling is dotermined by tho plane where ‘ho stondaxd JETEC 

reforonce 1ine gaugs #U0 will otep ogninst the tulbe 

Soclnt for ¢his bose sheuld not bo rigidly mouhited, I sheuld have 

flaxible leads and be frese to moveo 

Location of deflectior yocke and centoring device must bo within this 

spaclo 

Keep this space clsar for ion<trap mognat. 

Configuration of ocuter conductive coating optional, but must contain 

the 2 x 2 inch contact area as shown cn drawing. 

6=2353 
Poge ho 901.22FPUC L



':2>2£zthknn¢zt’ 1L4£Jzur lffi;yzottztéavz 
4300 W. 47TH STREET CHICAGO 32, ILLINOIS 

CLIFFSIDE 4-36800 

23BXPU 

The 23BXPU4 is a 23"-92C0 cathode ray tube laminated with a P,P,G, 
panel, This tube has a 5 1/2" neck length with a straight gun, which 
requires no ion trap and a 600 milliampere 6,3 volt filament, 

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 
External Conductive Coating to Anode 

Heater Current at 6.3 Volts 
Heater Warm-up Time 

OPTICAL DATA 

Phosphor Number JEDEC Designation 
Light Transmittance at Center, Approximate 

MECHANICAL DATA 

Overall Length 
Greatest Diameter of Tube 
Greatest Dimensions of Tube 

Diagonal 

width 

Height 

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

Neck Length 

from JEDEC release #4415, Oct. 21, 1963 

Electrostatic 

81 Degrees 
66 Degrees 
92 Degrees 

5 uuf 
6 uuf 

2500 max, uuf 
2000 min, uuf 
600 +30 ma 
11l Seconds 

P4 Aluminized 
U0 Percent 

18 1/4 +1/4 Inches 

23 7/16 +5/64 

-1/8 Inches 
20 1/2 +3/32 

-5/64 Inches 
16 1/2 +1/8 

-1/16 Inches 

22 5/16 Inches 
19 5/16 Inches 
15 1/4 Inches 
282 Sq. Inches 
5 1/2 +1/8 Inches



MECHANICAL DATA (Con't.,} 

Bulb EIA designation or equivalent (including shield 
designation 

Bulb Contact JEDEC Designation 
Base JEDEC Designation 
Basing JEDEC Designation 
Bulb Contact Alignment 

J1-21 contact aligns with pin position #4 +30 Degrees 

RATINGS (Design Maximum System) 

Unless otherwise specified, voltage values are positive and 
measured with respect to cathode 

Maximum Anode Voltage 
Minimum Anode Voltage 

Maximum Grid #4 (Focusing Electrode) Voltage 
Maximum Grid #2 Voltage 
Minimum Grid #2 Voltage 
Grid #1 Voltage 

Maximum Negative Value 
Maximum Negative Peak Value 
Maximum Positive Value 
Maximum Positive Peak Value 

Maximum Heater Voltage 
Minimum Heater Voltage 
Maximum Heater-Cathode Voltage 

Heater negative 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 

GRID DRIVE SERVICE 

Unless otherwise specified, all voltage values are 
positive with respect to cathode 

Anode Voltage 
Grid #U4 Voltage (Focusing Electrode) 
(Notes 2 & 3) 
Grid #2 Voltage 
Grid #1 Voltage (Note 1) 

MAXIMUM CIRCUIT VALUES 

Maximum Grid #) Circuit Resistance 

GRAPHS AND DRAWINGS 

Tube Outline with essential dimensions and tolerances, 

Page 2 
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FP 187Al1 
Ji-21 
B6-203 
12L 

23BXPY 

22,000 Volts 
12,000 Volts 

+1100 -550 
550 
200 

155 
220 

0 
2 

6.9 
5.7 

450 
200 
200 

Volts 

Volts 

Volts 
Volts 
Volts 
Volts 

Volts 
Volts 

Volts 

Volts 
Volts 

DC 

DC 

16,000 Volts 

200 Volts 

300 Volts 
to -72 Volts 

1.5 Megohms 

DC 

DC



EXTERNAL CONDUCTIVE -4 
E COATING \ 

BOTTOM VIEW OF BASE 
(NOTE 2) 

DRAWN BY SCALE EFFECTIVE | DISTRIBUTION | DRAWING NO. 
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23BXPY 

GRAPHS AND DRAWINGS (Con't.) 

Pin Connections: 

Pin 1 Heater Pin 11 Cathode 
Pin 2 G1 Grid Pin 12 Heater 
Pin 6 Gy Grid 
Pin 10 G2 Grid 

NOTES : 

1, Visual extinction of focused raster, 

2. With the combined grid #l bias voltage and video-signal voltage 
adjusted to give an anode current of 100 microamperes on a 
19 5/16" X 15 1/4" pattern from RCA 2F21 Monoscope or equivalent, 

3. Individual tubes will have satisfactory focus at some value between 
0 and +400 volts. 

NOTES FOR DIMENSIONAL OUTLINE 

1. The plane through the tube axis and pin No., 6 may vary from the 
plane through the tube axis and ultor terminal by angular tolerance 
(measured about the tube axis) of +30°, Ultor terminal is on same 
side as Pin No, 6. 

2. With tube neck inserted through flared end of reference-line gauge 
JEDEC No. G-116 and with tube seated in gauge, the reference-line 
is determined by the intersection of the Plane CC' of the gauge 
with the glass funnel, 

3. 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 cir- 
cunference of base wafer will fall within a circle concentric with 
bulb axis and having a diameter of 2 3/u", 

4. External conductive coating must be grounded. 

5. To clean this area, wipe only with soft dry lint-less cloth, 

6. Measured at the mold-match line, 

NVC: jde Page U 7/30/63



23GP4 

’;z<21212knn¢z£?"Z/fzfézr lfiiigfimoicztibut 
4300 W. 47TH SYREET CHICAGO 32, 1LLINOIS 

CLIFFSIDE 4-5600 

The 23GPL is a 5 1/8" neck length, electrostatic focus, magnetic deflection 
plcture tube. The tube has a metal back screen and an implosion faceplate seai=d 
to the tube. A straight gun which requires no ion trap and a 600 milliampere, 
6.3 volt filament are used. 

ELECTRICAL DATA 

Focusing Method Electrogtatic 
Deflecting Method Magnetic 
Deflection Angle, Approximate 

Horizontal 99 Degrees 
Vertical 82 Degrzes 
Diagonal 110 Degreces 

Direct Interelectrode Capacitances, Approximate 
Cathode to all other electrodes 5 wuf 
Grid #1 to all other electrodes 6 uuf 

External Conductive Coating to Anode 2500 Max. uuf 
2000 Min. uuf 

ELECTRICAL CHARACTERISTICS 

Heater current at 6.3 volts 600 *+ 30 ma 
Grid #1 voltage (Note 1) (Grid Drive Service) 

at 300 volts Gp to cathode 26 to =72 Volts DC 
Grid #L voltage (Focusing Electrode) {Nots 2) -100 to 500 Volts DC 

OPTICAL DATA 

Phosphor Number PL 

Bulb and Faceplate 
Light Transmission at Center, Approximate 37 Percent 

MECHANICAL DATA 

Overall Length 15 3/16 + 1/4 Inches 
Greatest Dimensions of Panel - 

Diagonal 24 45/8L + 1/8 Inches 
Width 21 5/16 + 1/8 Inches 
Height 17 5/16 * 1/8 Inches 

Minimum Useful Screen Dimensions 
Diagonal 22 5/16 1Inches 
Horizontal axis 19 5/15 1Inches 
Vertical axds 15 1/ Inches 

Area 282 Square Inches 

from JEDEC release #2513, July 6, 1959



23GPy 

Neck Length 51/8 +1/8 Inches 
Bulb No. J=187A1 
Faceplate No. FP-19811 
Bulb Contact J1-21 
Base B7-208 
Basing 8HR 
Bulb Contact Alignment 

J1-21 contact aligns with pin position # + 30 Degrees 

RATINGS (Absolute Maximum Values) 

Grid Drive Service - Unless otherwise specified voltage values are positive 
with respect to cathode. 

Maximum Heater Voltage 7.0 Volts 
Minimum Heater Voltage 5.6 Volts 
Maximum Anode Voltage 20,000 Volts 
Maximum Grid #4 Voltage 2,000 Volts DC 
Minimum Grid #L Voltage =500 Volts DC 
Maximum Orid #2 Voltage 550 Volts DC 
Grid #1 Voltage 

Maximum Negative Value 0 Volts DC 
Ma)xdmum Negative Peak Value 2 Volts DC 
Maximum Positive Value 155 Volts DC 
Maximum Positive Peak Value 220 Volts 

Maximum Heater-Cathode Voltage 
Heater negative with respect to cathode 

During warm=-up period not to exceed 15 seconds 10 Volts 
After equipment warm-up period 180 Volts 

Heater positive with respect to cathode 180 Volts 

TYPICAL OPERATING CONDITIONS 

Anode Voltage 16,000 Volts DC 
Grid #4 Voltage (Focusing Electrode) (Note 2) 0 to LOO Volts DC 
Grid #2 Voltage 300 Volts DC 
Grid #1 Voltage (Note 1) <23 to =72 Volts DC 

MAXIMUM CIRCUIT VALUES 

Grid #1 Circuit Resistance 1.6 Max. Megohms 

CATHODE RAY TUBE CHARACTERISTICS 
NOTES 

1. Visual extinction of focused raster. 

2. With the combined grid #1 bias voltage and video-signal voltage adjusted to 
give an anode current of 100 microamperes on a 19 5/16 x 15 1/ inch 
plcture sigze. 

Page 2.
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23GPY 

MECHANICAL NOTES 

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

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. 

Undisturbed area between the mold match line and the panel side of the 

seal bulge will be a minimum of 3/L". 

From the mechanical center of the faceplate, the X, Y, Z dimensions are: 

X-77/8 at 00 
Y -97/8 at 136 
2 -111/2 at .970 

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 anode voltages higher than 16,000 volts. 

NVC/s1 Page L. 6/15/59



24 AWPA4 

,;ZIZZztibnzaztfl ?L4édfléo' lfiiigpuotcztiovz 
4300 W 47TH STREET CHICAGO 32, ILLINDIS 

CLIFFS!DE 4-5600 

The type 2LAWPL is a low voltage electrostatic focus, magnetic deflection 
victure tube for television applications. It has a short, non-ion trap type gun 
in a L 1/2" neck. It also has a rectangular glass bulb with a gray glass faceplate 
and the screen 1s aluminized for increased light ocutout. 

CENERAL CHARACTERISTICS 

Focusing Method Electrostatic 
Deflection Method Magnetic 
Deflection Angle (Approx.) Horizontal 105 Degrees 

Diagonal 110 Degrees 
Vertical 87 Degrees 

Face Plate Light Transmission 
(Neutral Density Filter) 4% Aoprox. 

Phosphor No. L 
Fluorescence White 
Persistence Medium 

Direct Interelectrode Capacitances (Approx.) 
Cathode to all other electrodes S uuf 
Grid No. 1 to all other electrodes 6 wf 
External conductive ccating to anode 2500 Max. uuf 

2000 Min. vuf 

MECHANICAL DATA 

Overall Length 1; 7/6 + 3/8 1Inches 
Greatest Dimensions of Bulb: 

Diagonal 2i Inches 
Width 22 11/26 Inches 
Height 18 1/2 1Inches 

Screen Dimensions: 
Diagonal 22 13/16 1Inches 
Width 21 7/16 Inches 
Height 16 7/8 Inches 

Screen Area 332 Sq. Inches 
Bulb Contact Ji-21 
Bult No. J192C1 
Base B7-183 
Easing 8HR 
Bulb Contact Alignment 

Jl=21 Contact aligns with Pin Position No. L * 30 Degrees 

from JETEC release #2232, June 30, 1958



2LAWPY 

MAXTMUM RATINGS Design Center Values 

Heater Voltage 6.3 Volts 
Heater Current 5 Amperes 
Anode Voltagel 20,00¢ Max. Volts D.C. 
Grid No, 4 Voltage =C0C to +1,000 Max. Volts D.C. 
Crid No., 2 Voltage S0C Max. Volts D.C. 
Grid No. 1 Voltage 

Negative Bias Value 0 Max. Volts D.C. 
Pogitlve Bias Value 0 Max. Voits D.C. 
Positive Pesk Value 2 Max. Volts D.C,. 

Peak Heater - Cathode Voltage 
Heater negative with respect to cathode during 
warm-up pericd net to exceed 15 seconds 410 Max. Volts D.C, 
After equipment warm-up 180 Max. Volts D.C. 
Heater positive with respect to cathode 180 Max. Volts D.C. 

TYPICAL OPERATING CONDITIONS 

Anode Voltage? 16,000 Volts D.C. 
Grid No. L Voltaged 0 to LOO Volts D.C, 
Grid No. 2 Voltage 300 Volts D.C. 
Grid No. 1 Voltagel =28 to «72 Volts D.C. 

MAXIMUM CIRCUIT VALUES 

n
 

Grid No. 1 Circuit Resistance 1.5 Max, Megohms 

NOTES 

5rid No. 5, Orid No. 3, and the collector are connected together within the tube, 
are referred to herein as anode. 

2This tube will not provide satisfactory performance at anode voltage below 12 KV. 

3For focus with anode current of 100 ua and 21 7/16" x 16 7/8" raster. 

hVisual extinction of focused raster. 

Page 2,
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NOTE 1: 

NCTE 2: 

NCTE 3: 

NOTE 

sl 

NOTES 

The plane through the tube axis and pin No. L may vary from the plane 

through the tube axis and ultor terminal by angular tolerance (measured 

about the tube axis) of * 30°. Ultor terminal is on the same side as 

pin No. L. 

With the tube neck inserted through flared end of reference line gauge 

JETEC No. 126 and with the tube seated in gauge, the reference line is 

determined by the intersection of the plane CC' of the gauge with the 

glass funnel, 

Socket for this base should not be rigidly mounted; 1t should have 

flexible leads and be free to move. 

External conductive coating must be grounded, 

Page L. NVC 6/5/58



';}1Zztdmnala‘14££hr (izgaotatémn 
4300 W. 47TH STREET CHICAGO 32, ILLINOIS 

CLIFFSIDE 4-5600 

The 27ABPL has a 5 1/8'" Neck Length, electrostatic focus, magnetic 
deflection. 
implosion faceplate sealed to the tube. 

The tube has a metal back screen and a Pittsburgh type 
A straight gun which requires 

no ion trap and a 600 milliampere, 6.3 volt filament is used. 

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 JEDEC Designation 
Light Transmittance at Center, Approximate 

MECHAN ICAL DATA 

Overall Length 
Greatest Diameter of Tube 
Greatest Dimensions of Tube 

Diagonal 
Width 
Height 

Minimum Useful Screen Diameter (Projected) 
Minimum Useful Screen Dimensions {Projected) 

Diagonal 
Horizontal axis 
Vertical axis 
Area 

Neck Length 
Bulb EIA designation or equivalent (including shield 

designation) 
Panel 
Bulb Contact JEDEC designation 
Base JEDEC designation 
Basing JEDEC designation 

from JEDEC release #3674, April 9, 1962 

Electrostatic 

106%Degrees 
86°Degrees 
110°Degrees 

5 uuf 
6 uuf 
2500 max. uuf 
2000 min, uuf 
600 + 300 ma 
11 Seconds 

P4 Aluminized 
48% 

17 1/8 + 3/8 Inches 

26 13/16 +1/8 inches 
25 9/32 3 1/8 
20 7/32 % 1/8 

25 3/4 Inches 
24 1/4 inches 
18 5/8 Inches 
425 Sq. Inches 

Inches 
inches 

5 1/8 + 3/16 inches 

C214 1/2 Exp. #13 
Pittsburgh FP214 1/2 Al 
Ji1-21 
B7-208 
8HR



274BPL 

MECHANICAL DATA (Cont'd) 

Bulb Contact Alignment 
J1-21 contact aligns with pin position #4 + 30 Degrees 

Weight (Approx.) Bulb L1 1bs. 
Weight (Approx.) Laminated 52 1lbs. 

RATINGS (Design Maximum System) 

Unless otherwise specified, voltage values are positive 
and measured with respect to cathode 

Max imum Anode Voltage 22,000 Vvolts 
Minimum Anode Voltage 12,000 Volts 
Maximum Grid #4 (Focusing Electrode) Voltage +1100 -550 
Maximum Grid #2 Voltage 550 Volts 
Minimum Grid #2 Voltage 200 Volts 
Grid #! Volitage 

Max imum Negative Value 155 volts DC 
Maximum Negative Peak Value 220 Volts 
Maximum Positive Value 0 volts 0OC 
Maximum Positive Peak Value 2 Volts 

Max imum Heater Voltage 6.9 Volts 
Minimum Heater Voltage 5.7 Volts 
Max imum Heater-Cathode Voltage 

Heater negative with respect to cathode 
During warm-up period not to exceed 15 seconds L50 volts 
After equipment warm-up period 200 Volts 

Heater positive with respect to cathode 200 volts 

TYPICAL OPERATING CONDITIONS 
GRID DRIVE SERVICE 

Unless otherwise specified, all voltage values 
are positive with respect to cathode. 

Anode Voltage 18,000 Volts DC 
Grid #b4 Voltage (Focusing Electrode) (Notes 3 & 4) 0 to +400 volts DC 
Grid #2 vVoltage 300 volts DC 
Grid #1 Voltage (Note #1) -35 to -72 Volts DC 

MAX IMUM CIRAUIT VALUES 

Maximum Grid #] Circuit Resistance 1.5 Megohms 

GRAPHS AND DRAWINGS 

Tube Qutline with essential dimensions and tolerances. 

Pin Connections 

Pin 1 - Heater Pin 6 - Gy Grid 
Pin 2 - Gy Grid Pin 7 - Cathode 
Pin 3 - G, Grid Pin 8 - Heater 
Pin & - GL Grid Bulb Contact - Ultor 
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27ABP4L 

NOTES 

1. Visual extinction of focused raster. 

2. With the combined grid #1 bias voltage and video-signal voltage 
adjusted to give an anode current of 100 microamperes on a 
18 1/2" X 24" pattern from RCA 2F21 Monoscope or equivalent. 

3. Individual tubes will have satisfactory focus as some value 
between 0 to +400 volits. 

L. lon trap positioned with trailing edge of pole pieces over the 
Gy-G, gap and oriented to give maximum brightness. 

DIAGRAM NOTES 

1. The plane through the tube axis and pin #4 may vary from the plane 
through the tube axis and ultor terminal by angular tolerance (measured 
about the tube axis) of 30°, Ultor terminal is on same side as 
pin #b. 

2. External conductive coating must be grounded. 

3. Insulating coating around cavity contact: to clean use only a soft 
dry lint-free cloth. 

L, Bulge at splice line may increase the indicated values for envelope 
width, diagonal, and height by not more than 1/8" but at any point 
around the seal, the bulge will not protrude more than 1/16" beyond 
the enveliope surface at the mold-match line. 

5. Distance between mold-match line and seal bulge is 11/16" minimum. 
This should be the maximum width of a tube support band. Support 
mechanisms must be spaced from the tube by cushioning pads of 
asphalt impregnated felt or equivalent. 

WARN I NG 

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 anode voltages higher than 16,000 voits. 

NVC/ jmo Page 4. 3/20/62



27AGP4 

NATIONAL VIDEO CORPORATION 
4300 W, 47 TH STREET  CHICAGO 32,ILLINOIS 

CLIFFSIDE 4-5600 

The 27AGPY4 has a 5 1/8" neck length, electrostatic focus, magnetic 
deflection. The tube has a metal back screen and a Pittsburgh type 
implosion faceplate sealed to the tube. A straight gun which requires 
no ion trap and 600 milliampere, 6.3 volt filament is used. 

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 JEDEC Designation 
Light Transmittance at Center, Approximate 

MECHANICAL DATA 

Overall Length 
Greatest Diameter of Tube 
Greatest Dimensions of Tube 

Diagonal 
Width 

Height 
Minimum Useful Screen Diameter (Projected) 
Minimum Useful Screen Dimension (Projected) 

Diagonal 
Horizontal Axis 
Vertical Axis 

Area 
Neck Length 
Bulb EIA designation or equivalent (Including shield 

designation) 
Panel 
Bulb Contact JEDEC designation 
Base JEDEC designation 
Basing JEDEC designation 

from JEDEC release #4233, April 22, 1963 

Electrostatic 

106 Degrees 
86 Degrees 

110 Degrees 

5 uuf 
6 uuf 
2500 max. uuf 
2000 min., uuf 
600 + 30ma 
11 Seconds 

P4 Aluminized 

489% 

17 1/8 + 3/8 Inches 

26 13/16 +1/8 Inches 
25 9/32 *+1/8 Inches 
20 7/32 +1/8 Inches 

25 3/4 Inches 
24 1/4 Inches 
18 5/8 Inches 
425 Sqg. Inches 
S 1/8 + 3/16 Inches 

J214 1/2 Bl 
FP214 1/2 Al Etched 
Jl-21 
B7-208 
8HR



MECHANICAL DATA (Cont'd) 

Bulb Contact Alignment 
J1-21 contact aligns with pin position #4 +30 degrees 

Weight (Approx.) Laminated 

RATINGS (Design Maximum System) 

Unless otherwise specified, voltage values are positive 

and measured with respect to cathode 

Maximum Anode Voltage 
Minimum Anode Voltage 
Maximum Grid #u (Focusing Electrode) Voltage 
Maximum Grid #2 Voltage 
Minimum Grid #2 Voltage 
Grid #). Voltage 

Maximum Negative Value 
Maximum Negative Peak Value 
Maximum Positive Value 
Maximum Positive Peak Value 

Maximum Heater Voltage 
Minimum Heater Voltage 
Maximum Heater-Cathode Voltage 

Heater negative 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 

GRID DRIVE SERVICE 

Unless otherwise specified, all voltage values are 
positive with respect to cathode. 

Anode Voltage 
Grid #4 Voltage (Focusing Electrode) (Notes 2 & 3) 
Grid #2 Voltage 
Grid #1 Voltage (Note 1) 

MAXIMUM CIRCUIT VALUES 

Maximum Grid #1 Circuit Resistance 

GRAPHS AND DRAWINGS 

Tube OQutline with essential dimensions and tolerances. 

Pin Connections: 

Pin 1 - Heater Pin 6 - G Grid 
Pin 2 - Gy Grid Pin 7 - Cathode 
Pin 3 - G2 Grid Pin 8 - Heater 
Pin 4 - Gy Grid Bulb Contact - Ultor 

Page 2 
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52 1lbs. 
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450 Volts 
200 Volts 
200 Volts 

18,000 Volts DC 
0 to +400 Volts DC 
300 Volts DC 
-35 to -72 Volts DC 

1.5 Megohms
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27AGPY 

NOTES 

1. Visual extinction of focused raster. 

2. With the combined grid #1 bias voltage and video-signal voltage 
adjusted to give an anode current of 100 microamperes on a 

18 1/2 ™ x 24" pattern from RCA 2F21 Monoscope or equivalent. 

3. Individual tubes will have satisfactory focus as some value 
between 0 to +400 volts. 

DIAGRAM NOTES 

1. With tube neck inserted through flared end of reference line gauge 
JEDEC No. G-126 and with tube seated in gauge, the reference line 
is determined by the intersection of the Plane CC' of the gauge 
with the glass funnel. 

2. The plane through the tube axis and pin No. 4 may vary from the 
plane through the tube axis and ultor terminal by angular tolerance 
(measured about the tube axis) of +30°. Ultor terminal is on same 
side as Pin No. U, 

3. 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 cir- 
cumference of base wafer will fall within a circle concentric with 
bulb axis and having a diameter of 1 3/u". 

4. External conductive coating must he grounded. 

5. To clean this area, wipe only with soft dry lint-less cloth. 

6. Measured at the mold-match line. 

NVC/jdk Page 4 3/22/63



from JETEC release #1403, 

Jan. 24, 1955 NATIONAL VIDEO CORPORATION 

CATHODE RAY TUBE TYPE 27UPL 

The tube type 27UPL is an electrostatic focus and magnetic deflection direct view 

picture tube. 

designed to be used with an external ion-trap magnet. 

QENERAL CHARACTERISTICS 

Heater Voltage 
Heater Current 
Focusing Method 
Deflection Method 
Deflection Angle (Approx.) Horizontal 

Diagonal 
Face Plate Light Transmission 

(Neutral Density Filter) 

Phospher 
Fluorescence 

Persistence 

Direct Interelectrode Capacitances (Approx.) 
Cathode to all other electrodes 

Grid No. 1 to all other electrodes 

External conductive coating to anode 

MECHANICAL DATA 

Overall Length 
Greatest Dimensions of Bulb: 
Diagonal 
Width 
Height 

Minimum Useful Screen Size 
Bulb Contact 
Base 
Basing 
Bulb contact alignment 

J1-21 Contact aligns with pin position 6 

MAXTMUM RATINGS 

Anode Voltage: 
Grid No. 2 Voltage 
Grid No. 1 Voltage 

Negative Bias Value 
Positive Bias Value 
Positive Peak Value 

Page 1. 

6.3 

Electrostatic 
Magnetic 

85 
90 

68% 

No. h 

White 

Medium 

5 
6 

750 
500 

23 1/16 + 3/8 

26 13/16 + 3/16 
25 9/32 * 3/16 
20 7/32 + 3/16 

ol x 18 1/2 
J1-21 
B6~63 
12L 

30 

20,000 
500 

125 
0 
2 

It has an all glass, rectangular bulb designed for 90° deflection. 
The faceplate is of gray glass and has a spherical contour. The electron gun is 

Volts 
Ampere 

Degrees 
Degrees 

Approx. 

uuf 

uuf Max. 

uuf Min. 

Inches 

Inches 

Inches 
Inches 

Inches 

Degrees 

Max. Volts D.C. 
Max. Volts D.C, 

Max, Volts D,C. 

Max., Volts D.C, 

Max., Volts 

12-29-5l 
27UPL



NATIONAL VIDEQ CORPORATION 27UPL 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode during warm-up 
period not to exceed 15 seconds 410 Max. Volts D.C, 

After equipment warm-up 180 Max. Volts D.C. 
Heater positive with respect to cathode 180 Max. Volts D.C. 

TYPICAL OPERATING CONDITIONS 

Anode Voltage 16,000 Volts D.C. 
Grid No. } Voltage3 0 to +396 Volts D.C. 
Grid No. 2 Veltage 300 Volts D.C. 

Grid No. 1 Voltagel -28 to =72 Volts D.C. 
Ion-Trap Magnet 4o gauss 

MAXTMUM CIRCUIT VALUES 

Grid No. 1 Circuit Resistance 1.5 Max. Megohms 

NOTES 

1Because the rating of this tube permits anode voltages as high as 20 kilovolts 
(absolute maximum), shielding of x-ray radiation from the tube may be necessary. 
This precaution should be observed when the anode is operated in excess of 16 
kilovolts. 

2Grid nurber four in this tube is the focus control electrode. 

3With the combined grid No. 1 bias voltages and video signal voltage adjusted to 
produce an anode current of 100 ua on a 2l x 18 1/2 inch picture adjusted for 
best overall focus. For other anode voltages, the focus voltage will be from 
-0.4% to +2.2% of the anode voltage. 

Lyssual extinction of undeflected, focused raster. 
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NATIONAL VIDEO CORPORATION 27UPYL 

NOTE 1 

NOTE 2: 

NOTE 3: 

NOTE U 

NOTE 5: 

NOTE 6 

NOTES 

The plane through the tube axis and vacant pin position 6 aligns with 

the anode contact +30°. 

Reference line is determined by the plane where the standard JETEC 

reference line gauge #116 will stop against the bulb. 

Socket for this base should not be rigidly mounted. It should have 

flexible leads and be free to move. 

Location of deflection yoke and centering device must be within this 

space. 

Keep this space clear for ion-trap magnet. 

Configuration of outer conductive coating optional, but must contain the 

2 x 2 inch contact area as shown on drawinge. 
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27VP4 

%atz’ana[’ Ua[ea Ko‘tpo&ata’m 
4300 W. 47TH STREET CHICAGO 32, ILLINOIS 

CLIFFSIDE 4-5600 

The tube type 27VPL 13 an electrostatic focus and magnetic deflection direct view 
picture tube. 
faceplate is of gray glass and has a spherical contour. 
signed to be used with no ion-trap. 
output. 

GENERAL CHARACTERISTICS 

Focusing Method 
Deflection Method 
Deflection Angle (Approx.) Horizontal 

Diagonal 
Face Plate Light Transmission 

(Neutral Density Filter) 

Phosphor 
Fluoreacence 
Persistence 

Direct Interelectrode Capacitances (Approx.) 
Cathode to all other electrodes 
Grid No. 1 to all other electrodes 
External conductive coating to anode 

MECHANICAL DATA 

Overall Length 
Greatest dimensions of bulb: 

Diagonal 
Width 
Height 

Minimum Useful Screen Dimensions (Max. Assured) 
Area 

Width 
Height 
Diagonal 

Bulb Contact 
Base 

Basing 
Bulb Contact Alignment 

J1-21 Contact aligns with pin position 6 

from JETEC release #2023, Oct. 

It has an all glass, rectangular bulb designed for 90° deflection. 
The short electron gun is de= 

A metal backed screen is used to increase light 

Electrostatic 
Magnetic 

85 
90 

T2% 

No. h. 

White 
Medium 

2500 
2000 

211/16 + 3/8 

26 13/16 + 3/16 
25 9/32 * 3/16 
20 7/32 ¥ 3/16 

L25 
2h 1/ 
18 5/8 

25 3/ 
J1-21 
B6-63 
12L 

* 30 

21, 1957 

The 

Degrees 
Degrees 

Approx. 

uuf 

uuf 
Max. uuf 

M:!n. uuf 

Inches 

Inches 

Inches 
Inches 

Sqe. Inches 
Inches 
Inches 

Inches 

Degrees



MAXIMUM RATINGS Design Center Values 

Heater Voltage 6.3 Volts 
Heater Current 06 Ampere 
Anode Voltagel 18,000 Max. Volts D.C. 
Orid No. 2 Voltage 500 Max. Volts D.C. 
Grid No. 1 Voltage 

Negative Peak Value 200 Max, Volts 
Negative Bias Value 140 Max. Volts D.C. 
Positive Bias Value 0 Max., Volts D.C. 
Positive Peak Value 2 Max, Volts 

Poak Heater<Cathode Voltage 
Heater negative with respect to cathode during 
warm-up period not to exceed 15 seconds 410 Max. Volts D.C. 
After equipment warm-up 180 Max. Volts D.C. 
Heater positive with respect to cathode 180 Max. Volts D.C. 

TYPICAL OPERATING CONDITIONS 

Anode Voltage 16,000 Volts D.C. 
arid No. L Voltage? <72 to +396 Volts D.C. 
Grid No. 2 Voltage 300 Volts D.C. 
Grid No. 1 Voltage3 =28 to <72 Volts D.C. 

MAXIMUM CIRCUIT VALUES 

Grid No. 1 Circuit Resistance 1.5 Max. Megohms 

NOTES 

lgecause the rating of this tube permits anode voltages as high as 19,800 volts 
(absolute maximum), shielding of x-ray radiation from the tube may be necessary. 
This precaution should be observed when the anode 1s operated in excess of 
16 Kkilovolts. 

2With the combined grid No. 1 bias voltage and video signal voltage adjusted to 
produce an anode current of 100 ua on a 2k 1/4 x 18 5/8 inch picture adjusted for 
best overall focus. For other anode voltages, the focus voltage will be from 
“0.4% to +2.2% of the anode voltage. 

3visual extinction of undeflected, focused raster. 
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NOTE 13 

NOTE 2: 

NOTE 3: 

NOTE Us 

NOTE S: 

NOTES 

The plane through the tube axis and vacant pin position 6 aligns with 

the anode contact + 30°. 

Reference line is determined by the plane where the standard JETEC #116 

reference line gauge will stop against the bulb. 

Socket for this base should not be rigidly mounted. It should have 

flexible leads and be free to movee. 

Location of deflection yoke and centering device must be within this 

8pace. 

Configuration of outer conductive coating optional, but must contain 

the 2® x 2® contact area as shown on drawing. 
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deflection picture tube. 
Pittsburgh type implosion faceplate sealed to the tube, 

%at[ana/ Ue&a a‘t/wtation 
4300 W. 47TH STREET CHICAGO 32, ILLINOIS 

CLIFFSIDE 4.5600 

The 27YP4 is a § 3/4" neck length, electrostatic focus, magnetic 
back screen and a The tube has a metal 

A straight 
gun which requires no ion trap and a 600 milliampere, 6.3 volt 
filament 

ELEC 

is used. 

TRICAL DATA 

Focu sing Method 
Deflection Angles, Approximate 

Horizontal 
Vertical 
Diagonal 

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

Heater Current at 6.3 Volts 
Heater Warm-up time 

OPTI CAL DATA 

Phosphor Number JEDEC Designation, indicate 
Light Transmittance at Center, Approximate 

MECH ANICAL DATA 

Over all Length 
Greatest Diameter of Tube 
Greatest Dimensions of Tube 

Diagonal 
Width 
Height 

Minimum Useful Screen Diameter (Projected) 
Minimum Useful Screen Dimensions (Projected) 

Neck 

Pane 
Bulb 
Base 
Basi 

Diagonal 
Horizontal 
Vertical axis 
Area 
Length 

designation) 
| 
Contact 

ng 

axis 

JEDEC Designation 
JEDEC Designation 
JEDEC Designation 

if 

Electrostatic 

85 degrees 
68 degrees 
90 degrees 

S uuf 
6 uuf 
2500 max. uuf 
2000 min. uuf 
600 + 30 ma 
i1 Seconds 

aluminized 

21 9/16 + 3/8 

P4 Aluminized 
48% 

Inches 

26 13/16 + 1/8 tInches 
1/8 25 9/32 + 

+ 1/8 20 7/32 

25 3/4 inches 
24 /4 tnches 
18 5/8 Inches 
425 Sq. Inches 

Inches 
|nches 

5 3/4 + 3/16 Inches 
Bulb EIA designation or equivalent (Including shield 

J-214 - 1/2 A2 
Pittsburgh - FP-214 1/2 Al 
J-21 
B6-63 
12L 

from JEDEC release #3626, March 5, 1962



27YP4 

MECHANICAL DATA (Cont'd) 

Bulb Contact Alignment 
JI1-21 contact aligns with pin position #6 + 30 Degrees 

Weight (Approx.) Bulb Ly 1bs. 
Weight (Approx.) Tube Laminated 54 1bs. 

RATINGS {Design Maximum System) 

Unless otherwise specified, voltage values are positive 
and measured with respect to cathode 

Max imum Anode Voltage 25,000 Volts 
Minimum Anode Voltage 11,000 Volts 
Maximum Grid #4 (Focusing Electrode) Voltage +1100 -550 
Maximum Grid #2 Voltage 550 Volts 
Minimum Grid #2 Voltage 200 Volts 
Grid #1 Voltage 

Maximum Negative Value 154 Vvolts OC 
Max imum Negative Peak Value 220 Volts 
Maximum Positive Value 0 Volts DC 
Maximum Positive Peak Value 2 Volts 

Max imum Heater Voltage 6.9 Volts 
Minimum Heater Voltage 5.7 Volts 
Maximum Heater-Cathode Voltage 

Heater negative with respect to cathode 
During warm-up period not to exceed 15 Seconds 450 volts 
After equipment warm-up period 200 Volts 

Heater positive with respect to cathode 200 Volts 

TYPICAL OPERATING CONDITIONS 
D E R E 

Unless otherwise specified, all voltage values 
are positive with respect to cathode. 

Anode Voltage 18,000 volts DC 
Grid # Voltage (Focusing Electrode) 
(Notes 2 & 3) 0 to +450 Volts DC 
Grid #2 Voltage 300 volts DC 
Grid #1 Voltage (Note 1) -28 to -72 volts DC 

MAXIMUM CIRCUIT VALUES 

Maximum Grid #1 Circuit Resistance 1.5 Megohms 

GRAPHS AND DRAWINGS 

Tube Qutline with essential dimensions and tolerances. 

Pin Connections 

Pin 1 - Heater Pin 11 - Cathode 
Pin 2 - G] Pin 12 - Heater 
Pin 6 - G Bulb Contact - Ultor 
Pin IO - 82 
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27YPh 

NOTES 

. Visual extinction of focused raster. 

. With the combined grid #) bias volitage and video-signal voltage 
adjusted to give an anode current of 100 microamperes on a 
24 /4 X 18 5/8" pattern from RCA 2F21 Monoscope or equivalent. 

3. Socket for this base should not be rigidly mounted. It should 
have flexible leads and be free to move. 

L. Location of deflection yoke and centering device must be 
within this space. 

5. Individual tubes will have satisfactory focus at some value 
between 0 to +400 Volts, 

6. Reference line is determined by the plane where the standard 
JETEC #116 reference line gauge will stop against the bulb. 

Page 4. NVC 8/15/61


	16BRP4_1
	16BRP4_2
	16BRP4_3
	16BRP4_4
	16BSP4_1
	16BSP4_2
	16BSP4_3
	16BSP4_4
	17CWP4_1
	17CWP4_2
	17CWP4_3
	17CWP4_4
	17DZP4_1
	17DZP4_2
	17DZP4_3
	17DZP4_4
	17EHP4_1
	17EHP4_2
	17EHP4_3
	17EHP4_4
	17EAP4_1
	17EAP4_2
	17EAP4_3
	17EAP4_4
	19AEP4_1
	19AEP4_2
	19AEP4_3
	19AEP4_4
	19AQP4_1
	19AQP4_2
	19AQP4_3
	19AQP4_4
	19BRP4_1
	19BRP4_2
	19BRP4_3
	19BRP4_4
	19CYP4_1
	19CYP4_2
	19CYP4_3
	19CYP4_4
	19DCP4_1
	19DCP4_2
	19DCP4_3
	19DCP4_4
	19DHP4_1
	19DHP4_2
	19DHP4_3
	19DHP4_4
	19DLP4_1
	19DLP4_2
	19DLP4_3
	19DLP4_4
	21AMP23A_1
	21AMP23A_2
	21AMP23A_3
	21AMP23A_4
	21DMP4_1
	21DMP4_2
	21DMP4_3
	21DMP4_4
	21DRP4_1
	21DRP4_2
	21DRP4_3
	21DRP4_4
	21FP4C_1
	21FP4C_2
	21FP4C_3
	21FP4C_4
	23BXP4_1
	23BXP4_2
	23BXP4_3
	23BXP4_4
	23GP4_1
	23GP4_2
	23GP4_3
	23GP4_4
	24AWP4_1
	24AWP4_2
	24AWP4_3
	24AWP4_4
	27ABP4_1
	27ABP4_2
	27ABP4_3
	27ABP4_4
	27AGP4_1
	27AGP4_2
	27AGP4_3
	27AGP4_4
	27UP4_1
	27UP4_2
	27UP4_3
	27UP4_4
	27VP4_1
	27VP4_2
	27VP4_3
	27VP4_4
	27YP4_1
	27YP4_2
	27YP4_3
	27YP4_4

