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pirect (nterelectrode capacitances: 
Grid No.1 to Al1 other Electrodes. 6 ppf 

wut 

Frosted Filterglass 
No.34—--Sulfide Type 

white 
. white 
« s e e Short 

. . Electrostatic 
. . « o Magnetic 

cathode to All other glectrodes. . 5 
Face Plate (with about 66% 

tight transmission). 
PhOSphor + « » . . 
Fluorescence . . 
Phosphorescence, 

persistence. 
Focusing Method. . 
peflection Method, 
peflection Angles ( 

Diagonal . . . . 
Horizontal . . . 
VEFLICAl o « v o o o o o o o o o o s o o s o & 50° 

lon-Trap Gun . . . Requires Exterpal, Single~field Magnet 
Maximum overall Length « « « « o « « & ¢ . s 22-5/8" 
Greatest Diagonal of Tube at Lip . 20—-3/4" + 1/4¢ 
Greatest width of Tube at Lip. . . . 19-23/32" & 1/8* 
Greatest Height of Tube at Lip . . . 15-5/16" + 1/8" 
SCreen SizZ€e v o o o o w0 @ s . 18-3/8" x 13-15/16" 
Ultor® Terminale & & o o o « » & .« Metal-shell Li 
Base . . . . Small-shell puodeca Pin (JETEC NO.B6—63 
Mounting Position. « « + « & o« & . Any 
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Maximum Ratings, Design-Center Values: 

ULTOR® VOLTAGE « « = + o o « « « « « 18000 max, volts 
GRID-NO«H VOLTAGEs o « « s » o o« & 5000 max. volts 
GRID-NOG+2 VOLTAGE: ¢ o s o« o 2 ¢ « » 500 max. volts 
GR!D—NO.1 VOLTAGE: 

Negative bias value. « « « « o « & 125 max. volts 
pPositive bias values « o o o o« & » 0 max. volts 
Positive peak value, . . . e s 2 max. volts 

PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with 

. respect to cathode: 
puring equipment warm—up period 

not exceeding 15 seconds. . 410 max. volts 
After equipment warm—up period . 180 max. volts 

Heater positive with 
respect to cathode. 180 max. volts 

Equipment Design Ranges: 

Por any ultor voltase (By) between 14000* and 18000 volts 
and grid-§o.2 voltege (Ecp) between 150 and 500 volts 

Grid-No.4 voltage for 
yltor current of 100 mamp. 19.7%to 26.7% of Ey volts 
Grid-No.1 voltage for 
visual Extinction of 
undeflected Focused Spot. 11% to 25.7% of Ec, volts 
Grid-No.y current. . . . . —-15 to +25 uamp 
Grid-No.2 Current. . . . . —-15t0 +15 pamp 
Field strength of Single—} N 
Field jon-Trap Magnet X 38 gausses 

Apprgx.)D 11000 
Field strength of adjust- 
able centering Magnet . . otos gausses 

Examples of yse of Design Ranges: 

For ultor voltage of 14000 18000 wlts 
and grid-Fo.2voltage of 300 300 volts 

Grid-No.4 voltage for yl- 
tor current of 100 mamp 2750 to37u0 3150 to 4270 volts 

Grid-No.1 voltage for 
visual Extinction of yn- 
deflected Focused spot. -33to-77 -~33 to-77 volts 
ton~Trap Magnet 

(Rated Strength). . 40 40 gausses 

Maximum Circuit values: 

Grid-No.1-Circuit Resistance , . . . 1.5 max. megohms 

® |n the 21DP4, grid No.5, which has the ultor function, 
grid No.3, and collector are connected together within 
the tube and are conveniently referred to collectively 
as "ultor", The ®*ultor® in a cathode-ray tube is the 
electrode, or the electrode in combination with one or 
more additional electrodes connected within the tube to 
it, towhich isapplied the highest dc voltage for acceler- 
ating the electrons in the beam prior to its deflection. 

* grilliance and definition decrease with decreasing ultor 
voltage. {n general, the ultor voltage should not be 
less than 14000 volts. 

With a specimen ion-trap magnet similar to JETEC lon- 
Trap magnet No.111 located in optimum position and 
rotated to give maximum brightness, the jon-trap magnet 
current is approximately 75 milliamperes dc when the 
ultor voltage is 14000 volts, 

OPERATING CONSIDERATIONS 
The maximum ratings in the tabulated data 

for the 21DP4 are working design—center maximums 

established according to the standard design- 
center system of rating electron tubes. Tubes 

so rated will give satisfactory performance in 

equipment designed so that these maximum ratings 

will not be exceeded when the equipment is oper- 

ated from ac or dc power-=line supplies whose 
normal voltage including normal variations falls 
withint {0 per cent of |ine-center voltage value 

of 117 volts. 

X-Ray Warning. When operated at ultor volt- 
ages up to |6 kilovolts, the 2ipP4 does not 

produce any harmful x-ray radiation. However, 

because the rating of the tube permits operation 

at voltages as high as 9.8 kilovolts (absolute 

value), shieldingof the 2iDP4 for x-ray radiation 
may be needed to protect against possiblie injury 

from prolonged exposure at close range whenever 

the operating conditions involve voltages in 

excess of 16 kilovolts. 

Corona Considerations. Adequate spacing 
between the |ip of the 21DP4 and any grounded 

element in the receiver, or between the metal 

shell and any grounded element, should be pro- 

vided to preciude the possibitity of corona. 
such spacing should be not less than |-{/2 inches 

of air. 

Insulating Naterial for Mask. The glass of 
the face plate does not have especially high 

electrical resistance. |t is essential, there-~ 

fore, that any mask material bearing on the face 

plate be adequately insulated to withstand the 
max imum applied ultor voltage. Unless this 

precaution is observed, picture distortion may 
be experienced. 

Tube Handling. Care should be taken to pre- 
vent bumping or striking the lip of the 2|DP4. 

Rough treatment may damage the face-plate seal. 
This seal is most vulnerable along the sides of 

the metal shell, particuiarly to a blow on the 

inside of the lip. 

A caution notice incorporating the intorma- 

tion shownon page 3 isaffixed to the metal shell 
of each 21DP4. |t is recommended that a similar 
notice be prominently displayed on equipment 

using the 2IDP4 and be included in the equipment 
service bulletin. 

Do not allow the metal shell of the 2IDP4 to 
come in contact with a magnet and thus become 

permanently magnetized. A magnetized shell pro- 

duces localized distortion of the picture edges. 

Care of Tube Face. The frosted Filterglass 
face of the 2iIDP4 is more easily scratched and 

abraded than an unfrosted face and must, there- 

fore, be handled more carefully. Finger marks 
may be removed from the face with a detergent, 

such as preft, or with a grease solvent, such as 
carbon tetrachloride.



Shatter-Proof Cover Qver The Tube Face. |t 
is recommended that receivers be designed with a 

shatter—proof, clear glass or plastic cover over 
the face of the 2IDP4 to protect it from being 

CAUTION-HIGH VOLTAGE 
This METAL SHELL operates atHiGH VOLTAGE. 

DO NOT TOUCH while in operation. GROUND 

SHELL before touching after power isoff. 

X=RAY WARNING 
shieiding of cathode-ray tubes for x-ray 
radiation may be needed to protect against 

possible danger of personal injury from 

prolonged exposure at close range when 

they are operated above 16 kilovolts. 

Never Handle 

this tube by that 

Always Handle 

this tube by NECKA 
and SHELL part having the 

or by INSULATING 

SHELL only COATING 

Finger prints or dust on the insulating 

coating may cause electrical breakdown 

during humid weather. 

HANDLE WITH CARE 

Breakage of this tube, which contains a 

high vacuum, may result in injury from 

fiying glass. Do not strike or scratch 

the tube. Never subject it to more than 

moderate pressure when installing in or 

removing from equipment. 

struck accidentally and to protect against passible 

damage resulting from tube implosion under some 
abnormal condition. 

Support for the 21DP4, which may be operated 
in any position, should be provided at the large 

end by suitable supporting insulators at the 
corners of the tube, and by the deflecting-yoke 

mounting on the neck. Support areas on the lip 
are indicated on the Qutline Drawing. Other 

portions of the lip periphery should be left free 

to avoid the possibility of fracturing the face 
plate-to-lip seal (see Tube Handling]. 

The deflecting—yoke mounting, sometimescalled 
the mounting hood, should provide adjustment for 

alignment of the yoke on the neck and should also 
provide sufficient pressure to hold the yoke 

firmly against the glass funnel. Some good in- 
sulating material, such as Neoprene, is required 

between the hood and the glass funnel! not only 

to provide a cushion between them but also to 
prevent abrasion of the insulating coating on the 

funnel and resultant arcing from the metal shell 

to the hood. The hood shoul!ld be designed so 
that it can be placed as close as possible to 

the Reference Line (see Qutline Drawing) without 

interfering with the yoke in order to reduce the 

amount of insulation required between hood and 

funnel. |t is also essential that no electrical 

contact be made from the hood to the funnel 

because any such contact will decrease the length 

of the leakage path across the insulating coating 

on the glass funne!. Furthermore, the hood 

should not exert undue pressure on the deflect- 
ing yoke. 

The yoke should be held firmly against the 

glass funnel (see proper location under Deflect- 

ing Yoke), but any thrust should be absorbed by 

the insulating cushion. The hood should be 

specially braced to prevent lateral and longi- 
tudinal motion caused by buckling of the chassis 
which may occur during transportation of the re- 

ceiver. A simple brace from the edge of the 
chassis usually provides the extra stiffness re- 

quired; or a small foot placed directly under 
the yoke may be sufficient. Unless the pre- 

caution against thrust on the yoke is observed, 

the tube or yoke may be damaged during trans- 

portation of the receiver. 

The deflecting yoke should have an effective 

length of not more than [-11/16 inches and be 
designed so that the effective center of deflec- 
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NOTE: INNER SURFACE OF YOKE MUST 
NOT EXTEND INTO SHADED REGION 

Fig.1 - Reference-Line Gauge (JETEC No.110) with 
Supplementary Information on Recommended Inside 

Contour of Yoke to Provide Proper Location of 

Yoke on Neck-Funnel Section. 

tion of the beam is about |.,I5 inches from the 

Reference Line (see Qutline Drawing). This 

position takes into account the use of a center-



ing magnet and provides some leeway for its 

effect on the beam without causing the beam 
to strike the neck when deflection is sufficient 

to reach the edge of the screen. 

The yoke should have an inside contour which 

conforms in general to the dimensions and shape 
shown in Fig.l. |t is to be noted that the inner 

surface of the end of the yoke adjacent to the 

glass funnel should not come closer to the funnel 
than indicated by the 35° line in Fig.l if ade- 

quate insulation is to be maintained across the 
glass funnel between the point of yoke contact 

and the metal shell, 

Focusing of the beam in the 2I1DP4 is accom- 
plished by adjustment of the voitage applied to 
grid No.4. Because this electrode takes very 

low current, the focusing voltage can be easily 

provided. Any method used must take into account 

the grid-No.4 leakage current as shown in the 

tabulated data. When the high-voltage supply is 
of the pulse-operated, |imited-energy type common— 

ly used, the focusing voltage can be obtained 
by means of a simple rectifier system connected 

to a suitable tap on the horizontal-deflection- 

output and high-voitage transformer. Such an 

arrangement produces negligible drop in the out- 

put voltage of the high-voltage supply. 

The ion-trap magnet, required to recenter the 

electron beam in the gun structure, should be of the 
single-field type. |t should provide a uniform 

field across the transverse section of the tube 
neck to produce a round, focused spot. Direction 

of the field of the ion~-trap magnet should be such 

that the north pole is adjacent to vacant pin 

position No.8 and the south pole to pin No.2. 

To operate properly with the electron gun in 
the 21DP4, the ion-trap magnet should have afield 

strength such that the optimum position of the 

magnet is inthe region of grid No.2 (see Fig.2), 
with any departure being in the direction of the 

base rather than toward the metal shell. The 
optimum position should result in a properly 

centered pattern having full brightness and no 
shadowing at the edges. 

The use of an ion-trap magnet much stronger 
than indicated in the tabulated data tends to 

raise the focusing voltage beyond the indicated 

maximum value. Because of this fact and the 

absence of any shunting effect of the field by a 

focusing coil or magnet, it will be found that 
the optimum strength of the ion-trap magnetic 
field will be somewhat less than is required for 

a comparable magnetic-focus tube. 

The strength of the ion-trap magnet for other 

ultor voltages than those indicated will be pro- 

portional to the square root of theultor voltage. 

Centering of the pattern may be accompiished 
by the use of a small, adjustable centering mag- 

net located near the base end of the deflecting 

yoke. This magnet should pro- 

vide a uniform field over the : GRID N22 
transverse section of the e 

electron beam inorder to pre— Ti?fif——--éz 
vent the formation of an | 4&»&“ 

elliptically shaped spot with ! 
consequent defocusing on the 
screen. The field is con- 

sidered to be uniform when 
its field lines are straight 

instead of curved. The posi- 

tion of the centering magnet 
on the tube neck must be with- 
in a distance of 3-1/4 inches from the Reference 

Line (see Qutline Drawing). When the magnet is 
positioned at the limiting distance, the ac field 

of the deflecting yoke is relatively weak and 

will have little demagnetizing effect. Wwhen 

placed closer to the deflecting yoke, the magnet 

must be made of material capable of withstanding 
a stronger ac field without demagnetization. If 

the magnet is placed too far from the deflecting 

yoke, appreciable deflection defocusing or neck 

shadow will result. The dc component of the 
deflecting currents should be filtered out of 

the deflecting yoke in order to minimize the 
amount of centering adjustment needed. 

L 

T 
J 92CS-7603 

Fig.2 - Location 

of Grid No.z 
in Tube Neck. 

REFERENCES 

1. "Medical Y-ray Protection [p fo Two Nillion Volis”, 
National Bureau of Standards Handbook H41. 

2. "Safety Code for Indusirial §se of XI-rays”, american 

standards Association, ASA Code Z54.1-1946. 
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DIMENS IONAL OUTLINE 

SCREEN WIDTH 18 3%’ , 
MIN. VALUE 18l 
1923/3£ + I/a” 

GRID N23 
GRID N25 
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i SMALL-SHELL( DUODECA)L 
6-PIN BASE (NOTE 284 

92CL-7646 JETEC NeB6-63 

NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE (JETEC NO.110) AND WITH TUBE SEATED 

IN GAUGE, THE REFERENCE LINE IS DETERMINED BY THE INTER- 

SECTION OF THE PLANE CC*' OF THE GAUGE WITH THE GLASS 

FUNNEL. NOTE &: 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 

{T SHOULD NAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 

FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 

WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND 

HAVING A DIAMETER OF 3-1/4". 

NOTE 3: 

NOTE 5: SUPPORT TUBE 

22 9 MAX. ‘ 
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METAL SHELL AND GLASS FACE OPERATE ATHIGH VOLTAGE. 

ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 

BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR 

VOLTAGE. 

THE PLANE THROUGH THE TUBE AXIS AND PIN NO.6 MAY 

VARY FROM THE HORIZONTAL AXI|S OF THE GLASS FACE BY AN 

ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 

+ 100, 

IN LIP REGION ONLY AT CORNERS WITHIN 

THIS SPACE.



SOCKET CONNECTIONS 

Bottom View 

PiIN 1: HEATER 

PIN 2: GRID NO.1 

PIN 6: GRID No. Y4 

PIN 10: GRID NO.2 

PIN 11: CATHODE 

PIN 12: HEATER 

METAL—SHELL LIP: GRID NO.3, 

GRID No.5, COLLECTOR


