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ABSTRACT OF THE DISCLOSURE 
The structure disclosed comprises a storage tube having 

an electron gun and a target and related equipment to 
control a produced electron beam. The target involves a 
composite of a transparent conductor associated with a 
transparent tube face, the conductor having a mosaic ar 
rangement of photoconductive material and insulative 
material positioned thereon, the latter being capable of 
accepting a charge pattern during tube operation. A shut 
ter structure is provided to expose the transparent tube 
face to an optical image. In operation the electron gun is 
arranged to flood the entire target area. Concurrently the 
shutter is opened to expose the transparent tube face to 
an optical image. The image excites the photoconductive 
material and a charge pattern is built up on the insulative 
elements directly related to the varying shades of optical 
illumination of the image viewed. The image thus stored 
on the insulative element may be reproduced by scanning 
the target with an electron beam in raster fashion. 

The invention relates to an electron storage tube and 
particularly to a tube having an ability to store a viewed 
optical image for readout at some future time in the form 
of an electrical signal. 
To perform the function described above with existing 

storage tubes, it has been necessary heretofore to use a 
plurality of tubes with complicated interrelated circuitry 
and a common power source. Other methods to achieve 
this objective, i.e., the storage of an optical signal have 
utilized storage on magnetic tape or photographic film. 
These techniques patently require related equipment for 
recording or chemically processing the film before subse 
quent playback into a converted electrical signal. These 
devices have proven uneconomical, cumbersome, and re 
quire extensive time laps to achieve the desired result. 
The subject invention functionally provides the storing 

of a viewed optical image utilizing a relatively small stor 
age tube and a minimum of associated components. Gen 
erally, the device here disclosed superficially resembles a 
Standard Vidicon tube utilizing additional components, 
principally a lens and a shutter for capturing the viewed 
image and a conventional power source. Thus, complex 
associated equipment and circuitry of prior art arrange. 
ments is eliminated. 

Particularly, the invention incorporates a storage tube 
which may employ an electron gun capable of producing 
a broad flooding electron beam which saturates the en 
tire target without scanning. The target employed involves 
a unique composite of a transparent conductor associated 
With a glass tube face having a mosaic arrangement photo 
conductive material and insulative material positioned 
thereon. Initially, the gun is operated to flood the entire 
target area and concurrently, via use of a conventional 
shutter, the tube is exposed to an optical image which 
effects areas of varying degrees of illumination on the 
photoconductive surface in response to the varying shades 
of the target viewed. By balancing the intensity of optical 
illumination with the potential level of the flood beam, 
the insulative aspects of the target receive a charge level 
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responsive to the illumination level of the discrete seg 
ments of the impinged optical image. The flood beam may 
then be cut off and the shutter closed. The charge poten 
tial on the insulative material maintains, in each area 
thereof, a charge level related to the level of illumination 
on the photoconductive material adjacent to the insula. 
tive material. The charge is stored for future use. 
When it is desired to transmit a signal related to the 

stored optical image, the electron gun is urged to scan 
the target area raster fashion and an output signal pro 
portional to the charge level is created. The signal may 
be transmitted to a remote display tube for visual display 
or the output signal intelligence may be utilized in any 
other conventional manner. 
These and other features and advantages of the inven 

tion will become apparent in the course of the following 
description and from an examination of the related draw 
ing wherein: 
FIGURE 1 is a schematic plan view of an electron 

storage tube incorporating the invention; 
FIG. 2 is an enlarged view taken at circle 2 in FIG. 1 

and showing, in transverse cross-section, the physical 
make-up of the novel storage target employed in the in 
vention; and 

FIG. 3 is a view similar to FIG. 2 and illustrating an 
alternate mode of storage target construction. 

Describing the invention in detail and directing at 
tention to the figures, the storage tube may comprise an 
envelope 10 having an electron gun indicated generally at 
12 adjacent one terminal aspect thereof, and electrical 
leads 14, 14 piercing the envelope 10 and being opera 
tively connected, in a conventional manner, to the elec 
trodes of guns 12. Gun 12 includes a heater cathode 16 
and a first electrode 18 operatively aligned with a first 
anode 20. The electrode 18 and anode 20 form and ac 
celerate the electron beam which is emitted from the 
cathode 16. 
A conventional electrostatic lens system is provided 

and is indicated generally at 22 and comprises a first elec 
trode 24 and a second forming electrode 26. Structures 
24 and 26 are well known in the art and, by applying 
suitable voltages thereto, the electron beam emitted from 
cathode 16 may be controlled to flood the entire surface 
of a target 28 or alternately formed into a pencil-like 
beam to scan the target 28 in raster fashion as will herein 
after be described. 
The front aspect 30 of the envelope 10 is a glass 

optically transparent segment which is aligned with a 
focusing lens 32 and a conventional shutter device 34. 

Attention is directed to FIG. 2 which structurally illus 
trates in detail a preferred structure of the target 28. 
A glass segment of the envelope 10 is shown at 30 and 
a transparent electrical conductor 36 (sometimes called 
target electrode) is positioned on the inner surface there 
of. The Surface of the transparent conductor 36 has 
applied thereon in mosaic pattern individual segments of 
insulative material 38 and photoconductive material 40 
which provides a uniform alternate pattern of discrete 
insulative segments and discrete photoconductive seg 
ments. Preferably the segments are constructed at a spac 
ing of about 750 elements per inch. Both the insulative 
and photoconductive elements, of course, are in surface 
contact with the transparent conductor 36. 
An alternate mode of construction of the target is illus 

trated in FIG. 3. As here shown, the target 28a comprises 
a transparent electrical conductor 42 (sometimes called 
target electrode) positioned on the inner surface of glass 
30 and a uniform non-interrupted layer of photoconduc 
tive material 44 positioned across the surface of the 
transparent conductor 42. In effect, the transparent con 
ductor and photoconductor form adjacent layers on the 
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surface of the glass 30. Insulating blocks or discrete Seg 
ments thereof are shown at 46, 46 and may be provided 
on the inner surface of the photoconductor 44 in Spaced 
relation to each other so as to offer spaced discrete insula 
tive segments, again, in a number of about 750 elements 
per linear inch. Thus, it will be seen that in both target 
structures the electron gun views a target having a mosaic 
pattern of insulative and photoconductive segments dis 
tributed over the entire facing surface thereof. To com 
plete the structure a collector electrode 50 is positioned 
adjacent the target 28 in the conventional manner. 
To describe the operation, assume initially that the 

structure is positioned to view a desired optical image. 
The gun 12 is operated to flood the entire target area with 
electrons. The collector mesh is provided with a potential 
several hundred volts above the cathode and the target 
electrode 36 has a potential applied thereto several volts 
more positive than the collector 50. The optical image is 
focused on the glass surface 30 and transmitted to the 
photoconductor by opening the shutter 34 and allowing 
the image to be focused by lens 32. By experimental de 
termination, to obtain appropriate voltage ranges, the 
brightness of the image and flood beam current are ad 
justed relative to each other so that the flood electrons 
maintain the photoconductive surface near the collector 
mesh potential in those areas of the image having the 
lowest illumination intensity. In those areas of highest illu 
mination intensity the potential at the photoconductive 
surface will reach an equilibrium level near the potential 
of the target electrode such that the number of electrons 
impinged by the flood beam is equal to the number of 
electrons conducted through the photoconductor to the 
electrode 36. Areas of illumination intensity intermediate 
the minimum and maximum values noted will seek corre 
sponding equilibrium potentials which range between the 
collector and target electrode potentials. 

Obviously, the insulative segments 38 will lose electrons 
as a result of secondary emission and the photoconductive 
surface acts as a collector for secondary electrons emitted 
therefrom. Therefore, each area of the insulative surface 
will assume the approximate relative potential of the ad 
jacent areas of photoconductive surface. It is noted again 
that the potential level of each discrete segment of photo 
conductive surface is directly related to the degree of 
illumination of the optical image thereon. Patently, the 
insulator surface, therefore, cannot rise above the potential 
of the surrounding photoconductor surface. Otherwise, 
secondary emitted electrons would encounter a retarding 
field which would return them to the insulator. Nor will 
the insulator surface remain at a potential below that of 
the surrounding photoconductor surface because the flood 
electrons charge each segment of insulator surface, by 
Secondary emission, in a positive direction until the emis 
sion of secondary electrons is prevented. In this matter, 
it will be apparent that a charge pattern is produced across 
each discrete segment of insulator material which has 
a potential which corresponds to the illumination level of 
the image on the adjacent photoconductive surface. 
The electron beam may now be turned off and the 

shutter 34 closed. Nothing occurs to change the charge 
pattern across the insulator Surface and hence it remains 
stored thereon for future use. When not in use the voltage 
potential across the photoconductor collapses but the po 
tential of the photoconductor is not being relied upon for 
Storage. 

Conventional deflection coil 51 and focusing coil 52 sur 
round the envelope 10. During readout, they are conven 
tionally used to form and focus the pencil-like readout 
beam and to control scan the surface of target 28 raster 
fashion. 
At a desired time an output signal may be created di 

rectly related to the viewed image. In one mode the image 
pattern may be destructively read out. This provides a high 
intensity output for a short time period. To accomplish 
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4. 
destructive readout, the target electrode 36 has a poten 
tial applied thereto which is greater than the cathode po 
tential to the same degree which it exceeded the collector 
mesh potential during the writing operation. The electron 
gun scans the target raster fashion and an output signal 
is created directly related to the charge on the insulative 
Segment. 
To non-destructively read out the stored image the 

target electrode 36 is operated at a potential that will 
maintain the insulator segments 38 at a level below the 
cathode potential. This may be accomplished by main 
taining the target electrode at a potential slightly above 
the cathode potential with the insulative segments at a 
potential slightly below the cathode potential. Again, 
the electron gun 12 scans the target raster fashion and 
an output signal is generated directly related to the 
charge potential stored on the insulative segments. Be 
fore or during readout, whether destructive or non-de 
structive, the target may be illuminated without causing 
the stored image to be lost thereby. Illumination during 
the reading operation may enhance the output signal by 
preventing charges from building up on the photocon 
ductor surface. 
The invention thus provides a storage tube having the 

capacity to optically receive a visual image, store the 
image by the creation of appropriate electrical potentials 
on insulative segments of a storage target and at Some 
subsequent time provide a signal output directly related 
to the viewed image. Minimum equipment is required to 
capture and store the image, i.e., tubes, lens, shutter and 
power source (batteries). The readout mode of opera 
tion requires, in addition to the tubes, conventional de 
flection and focus coils with the usual circuitry and 
power Supply. 
The invention as shown is by way of illustration and 

may be modified in many respects all within the scope 
of the appended claims. 
What is claimed is: 
1. In a tube arrangement for storing an optically 

viewed image, 
an evacuated envelope, 
an electron gun at one end of the envelope, 
a transparent viewing segment at the other end of 

the envelope, 
Said segment having a target on the inner surface 

thereof, 
Said target comprising a collector electrode portion 

uniformly distributed over the entire surface of said 
Viewing segment, 

Said electrode portion being transparent, 
a mosaic pattern of discrete photoconductive and in 

Sulative elements to form discrete islands arranged 
Substantially in the same plane and distributed over 
the inner Surface of said electrode portion when 
viewed from the gun, 

Said elements being electrically connected to the por 
tion, 

means to create an electron beam emanating from the 
gun and flooding the entire target with electrons, 

and optical shutter means for momentarily exposing 
Said Viewing segment to an optical image concur 
rently with flooding the target with electrons and 
thereby create a stored charge pattern on the in 
Sulative elements, 

the charge on each discrete insulative element being 
directly related to the intensity of illumination of 
that portion of the viewed image optically impinged 
on the adjacent portion of the viewing segment. 

2. A tube arrangement for storing an optically viewed. 
image according to claim 1, 

wherein the created stored charge pattern on the in 
sulative elements is of varying intensity levels, the 
current of said flooding electron beam being con 
trolled to maintain the photoconductive elements in 
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