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3,531,675 
CATHODE RAY STORAGE TUBE HAVING A 
TARGET DELECTRIC WITH COLLECTOR 
ELECTRODES EXTENDING THERETHROUGH 

Roger A. Frankland, Portland, Oreg, assignor to Tek 
tronix, Inc., Beaverton, Oreg, a corporation of Oregon 

Filed Feb. 28, 1967, Ser. No. 619,904 
Int. CI. H01j 31/48, 29/10 

U.S. C. 313-68 18 Claims 

ABSTRACT OF THE DISCLOSURE 
A cathode ray storage tube provided with a storage 

target having a multiplicity of collector electrodes ex 
tending through the storage target's dielectric layer. These 
collector electrodes act to collect secondary electrons and 
control the electric field configuration near the surface 
of the storage target for the prevention of trace shadowing. 

BACKGROUND OF THE INVENTION 
The present invention relates to cathode ray storage 

tubes, and particularly to cathode ray storage tubes pro 
viding improved storage accuracy. 
A type of cathode ray storage tube includes electron 

beam generating means and one or more flood electron 
Sources directed toward a storage target structure. The 
electron beam writes and sometimes detects informa 
tion on the target surface and the flood electrons are em 
ployed for retaining selected areas of the target at one 
of two stable potentials. In areas where the electron beam 
has not written, such areas are retained at the negative 
potential of the flood electrons. However, areas of the 
target struck by the electron beam become positive due 
to secondary emission from the target. The flood electrons 
act to maintain these areas in a positive state inasmuch 
as the flood electrons are attracted to these areas and 
given higher velocity causing continued emission of 
Secondary electrons. In such a tube, collector electrode 
means are generally employed for collecting secondary 
electrons, such electrode means being suitably maintained 
at approximately the same potential as a storage target 
electrode included at the back of the storage target. In 
one successful storage tube, the target electrode itself 
acts as a collector electrode, and the dielectric or phos 
phor layer on the surface of the target electrode is suffi 
ciently thin and porous so that secondary electrons may 
pass therethrough to the target electrode. In other devices, 
other collector electrodes in the form of rings or screens 
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are employed for the collection of secondary electrons. 
Unfortunately, one difficulty encountered in a number 

of cathode ray storage tubes is the presence of trace 
shadowing. Trace shadowing takes place as a display of 
information written by the electron beam is only partially 
illuminated by flood electrons. This shadowing, seen as 
an indistinct edge on the stored trace, is the result of 
aberrations in the electric field close to the target at loca 
tions where information has been written by the electron 
beam. A field of this type is illustrated in FIG. 2. Flood 
electrons entering this field are given a transverse velocity 
and tend to land non-uniformly on the target with re 
Sultant trace shadowing. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a cathode ray 
storage tube includes a target comprising a substrate body 
provided with a target electrode in the path of a writing 
electron beam and flood electrons. On the side of the 
target towards the electron source, a dielectric layer of 
phosphor is supported on the substrate. A multiplicity of 
collector electrodes protrude through the dielectric phos 
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phor layer and act to provide a potential surface near the 
forward side of the storage target at substantially the 
same potential as the target electrode. As a result, the 
field close to the target on the electron source side thereof 
is substantially less distorted where written upon and trace 
shadowing is substantially eliminated. Flood electrons 
are no longer given such transverse velocity as causes 
the undesired distortion. 

According to method aspects of the present invention, 
a target is advantageously formed by a photo-etching 
process wherein an insulating Substrate body of the target 
is coated with metal after which a layer of photoresist is 
applied. The target surface is then exposed to a dot pattern 
mask, and the photoresist and metal between the dots is 
removed. The surface is etched resulting in conical shaped 
protrusions from above a surface of the substrate body. 
A thin transparent conductive layer is applied to this 
body and then a dielectric layer of phosphor material is 
applied which is substantially semicontinuous, except for 
the locations of the collector electrodes. The result is a 
regular pattern of collector electrodes whose apices ex 
tend above the surface of the phosphor layer and which 
are actually a protruding extension of the thin target 
electrode at the rear of the phosphor material. 

It is accordingly an object of the present invention to 
provide a cathode ray storage tube having improved stor 
age capabilities because of the substantial elimination of 
trace shadowing. 

It is another object of the present invention to provide 
a cathode ray storage tube wherein the appearance of a 
visible display is improved, such tube having enhanced 
stored resolution capability as well as improved stored 
display readout accuracy. 

It is another object of the present invention to provide 
a cathode ray storage tube wherein the collimation of 
flood gun electrons is improved. 

It is a further object of the present invention to provide 
a cathode ray storage tube with improved means for 
collecting secondary electrons. 

It is a further object of the present invention to pro 
vide an improved storage target having integral collector 
electrode means adapted for providing a more even field 
over written and unwritten portions of such storage target. 
The subject matter which I regard as my invention is 

particularly pointed out and distinctly claimed in the 
concluding portion of this specification. The invention, 
however, both as to organization and method of opera 
tion, together with further advantages and objects thereof, 
may best be understood by reference to the following 
description taken in connection with the accompanying 
drawings wherein like reference characters refer to like 
elements: 

DRAWENGS 

FIG. 1 is a schematic representation of a cathode ray 
storage tube according to the present invention; 
FIG. 2 is a cross sectional view of one prior type of 

storage target; 
FIG. 3 is a cross sectional view of a storage target ac 

cording to the present invention; 
FIG. 4 is a partial forward view of a storage target 

according to the present invention; and 
FIG. 5 is a perspective view, partially broken away and 

partially in cross section of a storage target according to 
the present invention. 

DETAILED DESCRIPTION 
Referring to FIG. 1 a cathode ray storage tube in 

culdes a storage tube envelope 10 formed of insulating 
material housing a principal electron gun including a fila 
ment 12, a cathode 14 for connection to a high negative 
voltage source, a control grid 16 and a focusing and ac 
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celerating structure 18. The electron beam 20 produced 
by the principal electron gun is deflected horizontally by 
means of horizontal deflection plates 24. The deflection 
plates are connected to conventional deflection circuits 27 
for causing selective positioning of electron beam 20. The 
beam is in general directed towards a target 46 at the op 
posite end of the tube. The storage tube is additionally pro 
vided with one or more food type electron guns 26 each 
having a cathode 28, a control grid 30 and an anode 32, 
and which are supported inside the envelope 10 adjacent 
the end of the vertical deflection plates 24 closest the tar 
get. Cathodes 28 are conveniently maintained at a low 
voltage level, e.g. ground level, while grids 30 are suitably 
connected to a minus 25 volts. Low velocity electrons 
emitted from the flood guns diverge into a wide beam 
which is desirably uniformly distributed towards target 46. 
A plurality of electrodes are also located on the inner 

surface of envelope 10. These electrodes may be provided 
as spaced wall coatings of conductive material, such as 
silver, tin oxide, aluminum, or graphite, on the interior 
surface of the envelope. The first electrode wall coating 
34 functions primarily as a focusing electrode for the flood 
electrons emitted from the flood guns. It is connected 
to a suitable source of electrical potential, e.g. a positive 
250 volts. A second electrode wall coating 36 is spaced 
from such first electrode and electrically connected to a 
positive voltage, e.g. 150 volts and functions as a focus 
ing and collimating electrode. A third electrode wall 
coating 38 spaced from coating 36 is electrically connected 
to a positive voltage, e.g. 125 volts and also functions as a 
focusing and collimating electrode. Due to the collimat 
ing action of the electrode wall coating, the electrons 
from the flood guns are desirably substantially uniformly 
distributed over the surface of storage target 46 and ap 
proach such target at approximately right angles thereto. 
A fourth electrode wall coating 39 is positioned between 
and spaced from the wall coating 38 and the storage target 
46, and is connected to a positive voltage, e.g. a positive 
75 volts. In addition to focusing and collimating the flood 
electrons the wall coating 38 may function to some extent 
as a collector electrode to collect part of the secondary 
electrons emitted from the storage target 46. 

It should be noted that a conventional resistive coating 
40, e.g. Aquadag or similarly conductive material, is 
suitably provided on the interior of a portion of the en 
velope's neck portion and is electrically connected to an 
isolation shield (not shown) in the writing gun in such 
neck portion so that it serves as an extension of a second 
anode (also not shown) in such writing gun. The voltages 
applied to electrode wall coatings 34, 36, 38, and 39 are 
by way of example and are suitably adjusted to provide 
optimum collimation of the flood electrons. 

Storage target 46 is provided upon insulative end plate 
48 and comprises a transparent storage target electrode 50 
over which is disposed a dielectric 52. The dielectric 52 
is suitably P-1 type phosphor and is at least semi-con 
tinuous. Target electrode 50 is a thin deposited transparent 
coating such as tin oxide or the like and is suitably con 
nected to the midpoint of a voltage divider comprising 
resistors 56 and 58 disposed between a plus 300 volts and 
ground. Resistor 56 is variable and is suitably adjusted so 
that a voltage of approximately plus 150 volts is applied 
to target electrode 50. In addition, target electrode 50 
may be connected to amplifying means for providing an 
electrical readout of information stored on the storage 
target. 

Information may be written on this storage target via 
electron beam 20. This information may be in the form of 
a waveform applied to the vertical deflection plates 24 
while the beam is scanned horizontally with the deflection 
circuits 27, or intensity information may be applied to grid 
16 while the beam is scanned both vertically and horizon 
tally by deflection circuits 27. In addition to electrical 
readout, the information written on the storage target is 
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4. 
visibly displayed through end plate 48 wherein such end 
plate is formed of transparent material, e.g. glass. 

During operation, the tube potentials are adjusted such 
that beam 20 has a relatively high velocity for writing and 
is capable of producing secondary electrons when it strikes 
storage dielectric 52. Secondary electrons are then col 
lected in a manner hereinafter more fully described. An 
elemental area of the target can be driven positive or 
"written” as a result of the secondary emission produced by 
electron beam 20. 
A Written area is retained at a relatively positive poten 

tial after beam 20 has passed such elemental area because 
of the action of flood electrons from flood guns 26. Flood 
guns 26 produce relatively low velocity electrons which 
strike the target but which ordinarily have insufficient 
velocity for writing information. When the electrons from 
flood guns 26 strike areas of the target upon which a posi 
tive charge has not been written, these flood electrons tend 
to maintain such areas at a relatively low potential near 
the potential of the flood gun cathode. This is the stable 
negative potential level of the target. However, the flood 
gun electrons are attracted by a positive elemental area 
and attain a high velocity with respect to these areas for 
producing continued secondary emission therefrom. 
Therefore these areas are maintained relatively positive 
or near the potential of target electrode 50. This com 
prises the stable positive potential level of the target. The 
target thus has bistable properties and is capable of re 
taining information written thereon inasmuch as the flood 
beam of electrons drives target areas to one of the two 
stable potentials depending upon the information pre 
viously written thereon with beam 20. 

Referring to FIG. 2 a prior type of storage target is 
illustrated in cross-section including a substrate body in 
the form of a glass end plate 60. The substrate body is 
provided with a target electrode 62 comprising a very 
thin transparent conductive coating such as tin oxide or 
the like. Over the target electrode is disposed a dielectric 
64, which is suitable as an integral layer of P-1 type 
phosphor that may be sufficiently porous to enable sec 
ondary electrons to be transmitted therethrough and col 
lected by the target electrode. A target of this type has 
previously been employed in a cathode ray storage tube 
of the type illustrated in FIG. 1. 

Region 66 on the target electrode has been written by 
electron beam 20 so that its voltage level has been 
changed from a low voltage produced by flood electrons 
to a higher voltage near the 150 volt level of target elec 
trode 62, through the process of secondary emission. The 
electric field in front of a portion of the target in the di 
rection of the electron sources is illustrated by equi. 
potential electric field lines comprising the cross-section 
of equipotential field surfaces in front of a portion of the 
target. This field pattern is produced between the target 
and the electrode wall coatings 34, 36, 38 and 39. In 
regions other than region 66, the field voltage next to the 
Surface of the target is at a low voltage level, e.g. 50 volts. 
However, in region 66, the front surface of the target is 
at a higher voltage, e.g. 150 volts, being the voltage level 
of the target electrode, 62, for example when such target 
electrode acts as a collector through a porous phosphor 
dielectric layer 64. The resulting distortion in the electric 
field pattern in this region is illustrated out to the 200 
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volt level. Paths of flood electrons from the flood guns 
are illustrated at 68 on the drawing. The paths of these 
flood electrons encounter the distorted electric fields and 
are given a transverse velocity so that the paths become 
Curved or spread whereby such electrons land non-uni 
formly on the target causing trace shadowing. These flood 
electrons are thus not properly collimated and the region 
66 left by the Writing gun is not correctly or completely 
illuminated by the flood electrons. The resultant aber 
ration in the near field of the target electrode thus tends 
to result in an indistinct edge or multiple edge of the writ 
ten information, 
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Referring to FIG. 3 there is illustrated a cross section 
of an improved storage target in accordance with the 
present invention. This target is employed with the 
cathode ray storage tube of the type illustrated in FIG. 
1. The target includes a substrate body which is suitably 
transparent and formed of insulative material, e.g. taking 
the form of glass end plate 70. The substrate body is 
further provided with a target electrode 72 suitably com 
prising a very thin transparent deposited conductive coat 
ing such as tin oxide or the like supported on the glass 
end plate 70. Upon the target electrode 72 there is Sup 
ported a substantially integral, or at least semi-continuous 
dielectric layer 74 suitably comprising a layer of phos 
phor, e.g. of the P-1 type. This layer may be somewhat 
porous, like phosphor layer 64 but need not be. 

According to the present invention, a multiplicity of 
collector electrodes 76 extend from the target electrode 
72 and through the substantially semi-continuous di 
electric layer 74 to the side of the target nearest the elec 
tron sources. These conductive electrodes desirably pro 
trude from the otherwise substantially planar surface of 
dielectric layer 74 and act as collectors for the secondary 
electrons generated when electron beam 20 strikes the 
storage target. The collector electrodes extend forward 
about two mils from the target electrode 72, in the illus 
trated embodiment, and extend above the otherwise sub 
stantially planar and continuous dilectric layer 74. How 
ever, the collector electrodes 76 may protrude farther if 
so desired. The collector electrodes in the illustrated em 
modiment are approximately conical in shape with the 
base of each electrode being substantially coincident with 
the plane of target electrode 72, and with the apex of 
the cone extending forwardly above the level of di 
electric layer 74. However, it is to be understood the 
electrodes may take other shapes. Thus, these electrodes 
may be pyramidal in shape and may come to a point 
where they extend above the dielectric layer 74, or such 
point may be somewhat flattened. If desired the electrodes 
may alternatively by cylindrical. The collector electrodes 
76 are electrically connected at their base to target elec 
trode 72. s 
The collector electrodes 76 in the illustrated embodi 

ment are distributed over the storage target in a regular 
pattern with a regular spacing between electrodes as illus 
trated in FIG. 4. In the illustrated embodiment, the center 
to-center distance between adjacent electrodes was ap 
proximately six mils, this being less than the approxi 
mate diameter of the electron beam 20 employed in writ 
ing on the storage target. The diameter of such electron 
beam (or the trace produced thereby) is about 10 mils 
across from points halfway up the Gaussian distribution. 
The distance between collector electrodes is also related 
to the resolution properties of the target and the cathode 
ray storage tube employing the same. Thus, the collector 
electrodes six mils apart result in an approximately six 
mil resolution capability. For reasonable resolution it is 
preferred the spacing of the collector electrodes be under 
15 mils. The density of collector electrodes positioned 
6 mils apart on a 5' cathode ray tube results in about 
300,000 of such electrodes on the storage target. The 
electrodes may be placed closer together if desired. In 
the illustrated embodiment, the exposed raised collector 
area, that is the area rising above the phosphor, com 
prises approximately 10 percent of the storage target sur 
face, viewed from electron source side of the target, as 
thus illustrated in FIG. 4. The target construction partly 
broken away and including a completed phosphor layer 
only on the left side, is illustrated in FIG. 5. 

In operation, the target electrode illustrated in FIGS. 
3, 4 and 5 has the advantage of providing a much more 
uniform or undistorted near field at and near the Surface 
of the target electrode oriented towards the electron 
sources. Illustrative equipotential lines comprising cross 
sections of equipotential surfaces of this field are shown 
in FIG. 3. The field line 78 is close to the target and is 
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6 
at a voltage level of substantially 150 volts, this being 
the voltage of target electrode 72 and of the collector elec 
trodes 76. The 200 volt field line 80 is nearly flat. Region 
82 illustrates the location where information has been 
written on the target by means of electron beam 20. In 
this region, the dielectric layer 74 has been raised to a 
potential of approximately 150 volts, or the potential of 
target electrode 72, due to secondary emission from this 
region. Therefore, equipotential line 78 is closer to the 
dielectric layer 74 in this region, However, since there is 
always a relatively close-in 150 volt field line due to the 
action of electrodes 76, the overall effect of writing upon 
the electric field is comparatively slight. The region of 
change of field line 78 is confined to the region between 
substantially adjacent electrodes 76, and close in to the 
target. Therefore, the more remote equipotential line 80 
is substantially unaffected and remains substantially flat 
and undistorted as compared with the distorted field as 
in the case of the FIG. 2 device. Therefore, flood electrons 
84 from the flood guns 26 are not substantially deflected 
transversely but rather proceed in a more collimated man 
ner to the storage target. When the flood electrons almost 
reach the target, some distortion in the field is not capable 
of a serious effect on collimation. It has been found that 
trace shadowing is substantially eliminated in the storage 
target illustrated in FIG. 3, resulting in a sharper image. 
The substantial removal of trace shadowing improves the 
general appearance of the display, improves stored resolu 
tion capability, and improves stored display readout 
accuracy. The electric field configuration is illustrated to 
aid an understanding of the invention and it is under 
stood the invention is not limited thereby. 
Of course, the collector electrodes also provide ad 

vantageous means for collecting the secondary electrons 
produced at the storage target. Therefore, dielectric layer 
74, e.g. of phosphor or the like, need not be porous and 
may be thicker or multi-layer without the requirement 
that secondary electrons be able to pass therethrough. 
The collector electrodes 76 are suitably formed as for 

wardly protruding raised extensions of target electrode 
72. Moreover, the substrate body 70 is suitably raised at 
the locations of collector electrode 76 to provide an inner 
body of these collector electrodes with the extension of 
target electrode 72 providing a conducting exterior elec 
trically connected to the remainder of target electrode 
72. An exemplary method of manufacturing the storage 
target is described as follows. First, the glass end plate 
Such as 70 in FIG. 3 is annealed and coated with a thin 
layer of nickel followed by a thin layer of gold, the nickel 
being used to adhere the gold to the glass end plate. The 
metals are suitably evaporated onto the end plate. Then 
a layer of photoresist material is applied over the layer 
of gold and the plate is baked. The surface is then ex 
posed photographically to provide a dot pattern on the 
metal layer having the same general configuration as the 
collector electrodes as illustrated in FIG. 4, but with dots 
Somewhat larger in diameter to correspond to the base 
diameter of electrodes 76, e.g. about 5 mils. The areas 
around the electrodes are illuminated and exposed, for 
example, using a light source and a contact negative com 
prising a pattern of opaque. dots. The photoresist is de 
veloped with the areas around the dots being dissolved. 
The plate is then baked. The NiAu layer is etched away 
around the dots using gold and nickel etchants in suc 
cession with an intermediate rinse. An etchant is then 
applied which acts to remove the glass around the dots, 
the latter being protected with metal. A suitable etchant 
includes one part HF and one part dimethyl sulfoxide. 
The surface of the glass end plate 70 is lowered around 
these dots by etching. The etchant also has the effect of 
etching the glass away from underneath the exposed dots 
to provide conical raised protrusions. 86 as illustrated in 
FIG. 3. The glass is removed under the metal dots at 
the same rate as the glass is etched downwardly. A cone 
results, the sides of which have an approximately 45 de 
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gree slope. Then, the glass is cleaned and a thin trans 
parent conductive coating such as tin oxide or the like is 
deposited thereon to form target electrode 72 as well as 
completing the multiplicity of collector electrodes 76. The 
target now appears as illustrated on the right side of FIG. 
5. The thickness of target electrode layer 72 is exagger 
ated for ease of illustration. Then dielectric phosphor 
material, e.g. a P-1 type phosphor is cast into the etched 
end plate, e.g. using an Elvax binder and toluene solvent, 
between the collector electrodes in the form of substan 
tially semi-continuous phosphor layer interrupted only 
by the collector electrodes 76. The plate is baked to 
complete the target. The completed target is illustrated 
on the left side of FIG. 3. 
The forward portion of the target electrode may be ex 

tended or shaped as desired to control the near field poten 
tial. The target electrodes may be extended forwardly to 
a greater height, or the forward protruding ends of the 
collector electrodes may be connected with very narrow 
strips of aluminum or gold or the like evaporated to con 
nect between the ends of the protruding collector elec 
trodes. The selected material should be easy to evaporate 
and have a sufficient integrity to maintain its shape. In 
any case, it is desired that the exposed dielectric phosphor 
comprise the majority of the target surface and that the 
collector electrodes be spaced approximately as close as 
the desired resolution of the target. 
The raised collector's inner body may be transparent 

or opaque, insulative or electrically continuous. A ran 
dom array rather than a regular array of collector elec 
trodes may be fabricated. For example, in one instance 
a glass frit material was attached to the end plate and 
then a conductive coating was applied to complete the 
collector electrodes, and the target electrode. The phos 
phor was then applied as before. 
While I have shown and described preferred embodi 

ments of my invention, it will be apparent to those skilled 
in the art that many changes and modifications may be 
made without departing from my invention in its broader 
aspects. I therefore intend the appended claims to cover 
all such changes and modifications as fall within the true 
spirit and scope of my invention. 

I claim: 
1. A cathode ray storage tube comprising: 
a target including a conductive target electrode, 
connection means for providing said target electrode 
with a predetermined voltage level, 

a dielectric layer for storing a charge pattern, said 
layer being located on one side of said target elec 
trode, 

a multiplicity of spaced conductive collector electrodes 
extending from said target electrode through the di 
electric layer at least to the opposite side thereof to 
provide an equipotential surface on the said opposite 
side of said dielectric layer at substantially the same 
Voltage level as said target electrode, said dielectric 
layer being substantially continuous except where 
interrupted by said collector electrodes, 

and means for emitting electrons toward the side of 
said target opposite said target electrode for estab 
lishing said charge pattern on said dielectric layer 
and for directing low velocity electrons at the side 
of said target opposite said target electrode for driv 
ing selected areas of said dielectric layer toward one 
of two stable potentials to retain a charge pattern on 
said target. 

2. The device according to claim 1 wherein said di 
electric layer is formed of dielectric phosphor material. 

3. The device according to claim 1 further including 
an insulating substrate body supporting the said target 
electrode wherein said target electrode is located on the 
side of said substrate body oriented towards said means 
for emitting electrons. 

4. The device according to claim 1 wherein the multi 
plicity of electrodes extending through the dielectric layer 
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protrude above the surface of said dielectric layer towards 
said means for emitting electrons. 

5. The device according to claim wherein the dis 
tance between centers of such collector electrodes where 
they extend through the dielectric layer is effectively less 
than the diameter of the electron beam from said electron 
beam generating means. 

6. The device according to claim 1 wherein the dis 
tance between centers of said collector electrodes is less 
than 15 mils. 

7. The device according to claim wherein the centers 
of said collector electrodes are spaced approximately as 
close as the desired resolution of said cathode ray storage 
tube. 

8. The device according to claim 3 wherein said sub 
strate body is provided with a layer of conductive ma 
terial on the side thereof towards said means for emitting 
electrons to provide said target electrode. 

9. The device according to claim 8 wherein said sub 
state body and said conductive material providing said 
target electrode are both transparent. 

10. In a cathode ray storage tube having an electron 
generating means adapted to direct electrons at a target 
in said tube and means for directing low velocity elec 
trons at said target for driving selected areas of such 
target towards one of two stable potentials, the improve 
ment comprising: 

a target positioned in the path of electrons from said 
electron generating means and in the path of said 
low velocity electrons, said target including a target 
electrode, 

said target including an insulating substrate body sup 
porting said target electrode as a conductive layer 
thereon wherein said target electrode is located on 
the side of said substrate body oriented toward said 
electron generating means, 

and a dielectric layer located on the side of said target 
electrode oriented toward said electron generating 
means and said low velocity electrons, 

said substrate body being formed to provide a multi 
plicity of protrusions extending through said dielectric 
layer, said conductive layer on said insulating body 
forming a multiplicity of spaced conductive collector 
electrodes where the insulating body protrudes 
through said dielectric layer, said collector electrodes 
establishing an equipotential surface on the side of 
Said dielectric layer toward said electron generating 
means at substantially the same voltage level as said 
target electrode, 

said dielectric layer being substantially continuous ex 
cept where interrupted by said collector electrodes. 

11. The device according to claim 10 wherein the pro 
trusions from said substrate body of electrically insulating 
material providing bases for said collector electrodes are 
substantially conical in shape. 

12. The device according to claim 1 wherein each of 
said multiplicity of collector electrodes is substantially 
round in cross section and extends through said dielectric 
layer to provide a round conductive protrusion there 
through of small area as compared with the area of 
material between said collector electrodes, 

said multiplicity of collector electrodes being arranged 
in regular pattern of substantially uniform density 
over said target electrode. 

13. The device according to claim 1 wherein said col 
lector electrodes are joined by an electrically conductive 
means extending between said collector electrodes on the 
side of said target toward which electrons are emitted. 

14. The device according to claim 1 wherein said tube 
further includes collimating electrodes disposed around 
the path of electrons from said beam generating means 
and Source to Such target. 

15. A cathode ray storage tube comprising: 
a target including a dielectric layer separate from the 

tube's faceplate, 



3,531,675 
a multiplicity of collector electrodes extending through 

said dielectric layer to one side thereof in spaced 
and separated array where they extend through the 
dielectric layer, said multiplicity of electrodes being 
electrically interconnected to provide conductive col 
lector surfaces proximate said one side of said di 
electric layer establishing an equipotential surface 
on said one side, 

said dielectric layer being substantially continuous and 
joined except where interrupted by said spaced col 
lector electrodes, 

means for directing an electron beam toward said one 
side of said target for establishing a charge pattern 
on said dielectric layer, 

and means for directing low velocity electrons at said 
one side of said target for driving selected areas of 
such target toward one of two stable potentials. 

16. In a cathode ray storage tube having an electron 
beam generating means adapted to direct an electron 
beam at a target in said tube, and a source for directing 
low velocity electrons at said target for driving selected 
areas of such target toward one of two stable potentials, 
the improvement comprising: 
an insulating substrate, said substrate including a multi 

plicity of protrusions extending toward said electron 
beam generating means, 

a dielectric layer forming a target located on the side 
of said substrate which includes said protrusions, 
said layer having a depth such that said protrusions 
extend through said dielectric layer toward said elec 
tron beam generating means, 

5 

10 
said protrusions being provided with a multiplicity of 

collector electrodes where they extend through said 
dielectric layer with said electrodes being spaced 
and separated while being electrically interconnected 
to provide an equipotential surface on the side of 
said dielectric layer toward electron beam generating 
means, said protrusions providing bodies for said 
collector electrodes. 

17. The device according to claim 15 wherein said 
dielectric layer is formed of dielectric phosphor material. 

15 

20 

25 

3 0. 
313-89, 351 

18. The device according to claim 15 wherein said 
collector electrodes are interconnected by an electrically 
conductive means extending between said collector elec 
trodes on the electron beam side of said target. 
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