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inghouse Fleciric Corporation, East Pittsburgh, Pa., a
corporation of Pennsylvania

Application July 28, 1954, Serial No. 446,222
8 Claims: (CL 313—66)

This invention relates to image reproduction systems
and, more particularly, to devices for producing an am-
plified light image.

It is an object of this invention to provide an improved
image reproduction device.

It is another object to provide a new and improved
image intensifying system.

It is another object to provide an image intensifying
system for utilization in projection type television systems.

It is another object to provide an improved image re-
production system for the reproduction of images in
color.

It is another object to provide an improved type image
storage reproduction device.

These and other objects are effected by my invention
as will be apparent from the following description taken
in accordance with the accompanying drawings, through-
out which like reference characters indicate like parts,
and in which:

Figure 1 shows a sectional view of an image intensifier
incorporating my invention;

Fig. 2 is a perspective view showing in enlarged detail
a portion of the electrode structure in Fig. 1 for purposes
of explanation;

Fig. 3 shows a sectional view of an image reproduction
tube incorporating my invention for the purposes of pre-
senting black and white televised images;

Fig. 4 shows a sectional view of an image reproduction
device incorporating my invention for the presentation of
color images;

Fig. 5 shows a sectional view of a modified image in-
tensifier incorporating my invention;

Fig. 6 shows a perspective view in enlarged detail of
a portion of the electrode structure utilized in Fig. 5 for
purposes of illustration;

Fig. 7 shows a sectional view of a storage type repro-
duction system incorporating my invention; and
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Fig. 8 shows a perspective view in enlarged detail of .

the switching electrode structure in Fig, 7.

Referring in detail to Figs. 1 and 2, an image intensify-
ing device is shown which includes an evacuated envelope
10. The envelope 10 may have a cylindrical or rec-
tangular body 11 with two end plates 14 and 15 for clos-
ing the ends of the envelope 19. The end plates 14 and
15 are made of a suitable transparent material, such as
glass, through which light rays of desired wave length
may be introduced into the interior of the envelope 10.

Positioned within the interior of the envelope 10 and
at one end thereof is a large area planar cathode 16. The
planar cathode 16 is of sufficient area to be capable of
supplying any given cross-sectional area within the cyl-
indrical body 11 with an electron stream having substan-
tially the same electron density over the entire cross-
sectional area. The cathode 16 may be of any suitable
electron emissive type, such as thermionic, secondary
emissive, or photoelectric, that permits a projected light
image thereon to be substantially transmitted there-
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through. In my specific embodiment, I have utilized a
photocathode as the electron emissive structure 16. The
photocathode may be supported on the end plate 14 of
the envelope 10 or may be positioned a short distance
from the end plate 14, as is shown in Fig. 1. The photo-
cathode 16 in my specific eiibodiment comprises a sheet
17 of light transparent material, such as glass, so as to
permit light rays of desired wave lengths transmitted by
light sources 18 provided along the edges of the sheet 17
to pass sidewise or edgewise through the sheet 17. The
glass plate 17 contains a plurality of apertures 13 which
may be of any suitable shape, and in the specific embodi-~
ment are shown as rectangular openings with sides of
approximately .02 inch and positioned so that the center-
to-center spacing is of the order of .04 inch. The aper-
tures 13 in the specific embodiment are uniformly spaced
in the glass plate 17 so as to be arranged in horizontal
and vertical rows. The apertures 13 may be placed with-
in the glass plate 17 by any suitable process, such as
photoetching.

On the back side, the side of the plate 17 adjacent to
the end plate 14, a reflective coating 19 is placed which
is opague to light of desired wave lengths that is pro-
jected onto the back side of the photocathode 16. The
reflective coating 19 also provides a refiective surface for
the light projected sidewise into the glass plate 17. The
sidewise directed light is reflective toward the fromt or
onto photoemissive areas 23 by the use of a slight inden-
tation 24 on the back side of the plate 17.

The front side of the glass plate 17 is coated with a
suitable transparent conductive coating material 20, such
as tin oxide. PBetween each of the horizontal rows of
apertures 13 a mosaic coating 22 is applied. The coating
22 is of a suitable photeelectric or photoemissive material,
such as caesium . antimony, capable of emission of elec-
trons upon light impingement. The area of the photo-
emissive elemental areas 23 of the mosaic coating 22 is
substantially equal to the dimensions of the aperturés 13.
The edgewise light is reflected by the indentations 24 so
as to strike the areas 23 to produce flood electrons.

A plurality of light sources 18 of any suitable type,
such as a fluorescent lamp, are utilized to feed light into
the edges of the glass plate 17 to provide the sidewise
illumination for activation of the photoemissive areas 23.
The sources 18 may be within the envelope 10 or ex-
terior to the envelope, as shown in Fig. 1.

A fluorescent screen 3@ is provided within the envelope
16 at the opposite end of the envelope 106 with respect
to the photocathode 16 and parallel thereto. The screen
30 is a planar member and has similar area as the photo-
cathode 16, and is comprised of a supporting transparent
member, such as the end plate 15 and is provided with a
phosphor layer 32, such as zinc sulphide-silver activated
phosphor, capable of emission of light of substantially
white color upon clectron bombardment. A conductive
layer 33 is also provided for the phosphor layer 32 and
may consist of a transparent material, such as tin oxide,
positioned between the face plate 15 and the phosphor
layer 32. In the specific embodiment shown in Fig. 1,
a conductive light reflective electron permeable coating
33, such as aluminum, is utilized in place of the tin oxide
type coating. The aluminum coating 33 coated on the ex-
posed surface of the phosphor layer 32, not only serves as
the electrode for the screen 39, but also provides a greater
light output from the screen 36 due to the reflection of
the light generated by the phosphor layer 32 toward the
viewer. The coating 33 is provided with a lead (not
shown) to the exterior portion of the envelope 19 for
the application of a suitable acceleration voltage.

A foraminated grid 48 is positioned between the screen
30 and the photocathode 16. The grid 40 consists of a
supporting member 41 of a transparent insulating mate-
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rial, such as glass.  The supporting member 41 is a
planar member of similar dimensions as the photocathode
16 and also substantially parallel thereto. A plurality of
apertures 42 are provided in the plate 41 by a suitable
process, such as photoetching. The apertures 42 are posi-
tioned in horizontal and vertical rows and are of “similar
number and dimensions as the photoemissive areas 23 on
the photocathode 16. A mosaic coating 43 of elemental
areas 47 of electron emissive material and in the embodi-
ment of photoemissive material similar to that used ‘on
photocathode 16 for the mosaic coating 22 is deposited on
the side of the plate 41 facing the screen 30. The elemen-
tal areas 47 are of similar dimension and simijlar number
as the apertures 13 located in the photocathode 16. The
elemental areas 47 are positioned so that an area 47 is
provided between each aperture 42 in each horizontal row
of apertures, and one area 47 positioned to the left of the
first aperture 42 in each horizontal row. A plurality of
conductive elements 44 are also positioned on the same
side ‘of the plate 41 as the mosaic coating 43. The con-
ductive elements 44 are horizontally orientated and posi-
tioned in the uncoated space 45 between the horizontal
rows of apertures 42 and elemental areas 47. A con-
ductive element 44 js spaced at an equal distance between
each of the horizontal rows of apertures 42 and elemental
areas 47 and extend across the entire grid 40. The con-
ductive elements 44 are connected together by a lead wire
(not shown) which is provided with an external terminal
to the envelope 10. The grid 40 may be positioned sub-
stantially adjacent to the photocathode 16 and is in such
alignment that the apertures 13 of the photocathode 16
are in registration with the elemental areas 47 of the grid
40. It also necessarily follows with this alignment that
the elemental areas 23 in the photocathode 16 are in regis-
tration with the apertures 42 in the grid 40.

An object or light image 50 which is to be amplified
is provided exterior to the envelope 10 and is projected
by means of a suitable optical means 51 onto the end plate
14 of the envelope 10. .

In the operation of the device shown in Figs. 1 and 2,
the light image or object 50 is projected onto the end plate
14 of the envelope 10 by means of the optical means 51.
The projected light image will pass through the trans-
parent end plate 14 and through the apertures 13 in the
photocathode 16 onto the grid 40. The projected light
image will not strike the photoemissive elements 23 on
the photocathode 16, but will be reflected back by the
opaque coating 19 positioned on the back side of the
photocathode 16. The projected light image after pass-

ing through the photocathode 16 may be considered to &

be resolved into a plurality of elemental rays or beams
of spatially distributed light representative of the projected
light image 50. The light image after passing through the
apertures 13 in the photocathode 16 is transmitted
through the transparent support member 41 of the grid
40 and impinges on the photoemissive areas 47. The
photoemissive areas 47 on the grid 40 emit electrons in
an amount corresponding to the intensity of the light
impingement thereon. As a result of the electron emis-
sion from the photoemissive areas 47, a positive charge
pattern or image is built up on the grid 4¢ or more
specifically the coating 43 corresponding to the light
image projected thereon. The photocathode 16, which
is illuminated by the light sources 18, provides a constant
source of electrons over the entire cross-sectional area
of the body 11. Prior to the projection of the light image
on the grid 40, the grid 40 is biased by a voltage applied
to the conductive elements 44, so as to bias the grid to
a sufficiently negative voltage that electrons emitted from
the photocathode 16 will be unable to pass through the
apertures 42. The charge image corresponding to the
light image which is built up on the grid 40 as a result of
the projected light image thereon is of a positive nature,
so that electrons emitted by the photocathode 16 are
permitted to pass through the apertures 42 corresponding

[+

156

20

4
to the amount of charge developed on the elemental
photoemissive areas 47 adjacent the apertures 42. As a
result, the electrons which are permitted to pass through
the apertures 42 are accelerated by a high positive poten-
tial applied to the screen 30, so that an electron image
strikes the screen 30 which is converted into a light image
by the phosphor layer 32 corresponding to. the charge
image projected ‘upon the control grid 40. The length
of time that the charge image will remain on the elemen-
tal areas 47 of the grid 40 is determined by the surface
leakage resistance or impedance between the conductive
elements 44 and the photoemissive elements 47. 'This
leakage time may be adjusted to any desirable value
dependent on the speed of reproduction desired. By in-
creasing the leakage resistance or the time of response,
the semsitivity may be ‘increased at the eéxpense of the
response time. The action of the device described is
similar to & conventional triode receiving tube, and the
amount of electrons permitted to pass per photoelectron
emitted from the elemental area is from a ratio of ap-
proximately 10¢ and increases with decreasing grid bias
voltage. ‘This permits a large amplification in the light

_ image of the order of 50 times projected onto the image
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intensifying device, and if the time of response is not
critical, even a greater amplification may be obtained
due to the effective storage effect on the grid 40 which
permits the electron to pass through the apertures 42
in the grid 40 for a greater length of time.

Referring in detail to Fig. 3, I have utilized a similar
device to that described in Figs. 1 and 2 with the ex-
ception that a video grid 60 is inserted between the
photocathode 16 and the screen 30, and a kinescope 52
is substituted for the object or image 50. It is, of
course, obvious that the image to be amplified in Fig.
1 may have also been the image developed in the screen
of a conventional black and white kinescope. In Fig.
3, the kinescope 52 is utilized to generate an unmod-
ulated scanning light beam. The video intelligence ob-
tained from a suitable television receiver in- Fig. 3 is
introduced into the intensifier by means of the video
grid 60. The video grid 60 may be of any suitable con-
ductive material and is substantially parallel to the con-
trol grid 40 and of similar cross-sectional area. A plu-
rality of apertures 61 are positioned within a planar
sheet for the video grid 60, or a wire mesh structure
may be utilized. It is desirable that the apertures or
openings 61 in the surface of the video grid 60 be in
substantial electron registry with the apertures 42 lo-
cated within the control grid 40.

The- operation of the device shown in Fig.
lar to that described with reference to Figs. 1 and 2,
except that a light spot of uniform intensity is utilized
for scanning point by point across the photoemissive
grid 40, and the video modulation is impressed on the

3 is simi-

3 video grid 60. The effect of the unmodulated light

spot scan is simply to gate the control grid 40 either
on or off point by point in the scanning raster. The
video signal obtained from the television receiver is ap-
plied to the video grid 60 and modulates or controls
the amount of electrons passing through the video grid
60. The video signals applied to the grid are synchro-
nized with the position of the scanning light spot of the
kinescope 52, so that an image will be reproduced on
the image screen 30 of intensified brightness and repre-

5 sentative of the televised object or field viewed at the

transmitting station. . :

In Fig. 4, I have shown a further modification of
the device shown in Fig. 2, in that I am now able to
produce an image in natural color. This necessitates the
substitution of screen 65 for the screen 30 which is simi-
lar to screen 30 with the exception of the phosphor
coating 32 on the image screen 30. A phosphor coat-
ing 66 having a plurality of elemental areas R, G, and
B, representative of selected. component colors, is uti-
lized in screen 65. In my specific embodiment, I have
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utilized a plurality of horizontal strips R, G, and B
of phosphor materials capable of emission respectively
of red, green, and blue ligh: upon electron bombard-
ment. Suitable phosphor materials for the presentation
of desired colors are: for blue, zinc sulphide activated
by silver; for green, zinc orthosilicate activated by man-
ganese; and for red, zinc phosphate activated by man-
ganese. The video grid 60 in Fig. 3 is also modified
in Fig. 4, and in its place a video grid 70 comprised
of a plurality of horizontal conductive elements 71, 72,
and 73 are aligned with the respective phosphor stiips
R, G, and B, having apertures 74 therein which are in
registration with the apertures 42 in the grid 4¢. The
conductive elements 71, 72, and 73 of the video grid
7¢ are insulated from each other, and those elements
having the same number which are also positioned in
front of similar color producing light phosphor strips
R, G, and B, are connected together by suitable means
so that three leads are brought out external to the en-
velope 10 and to which the color video information rep-
resentative of the 3 selected component colors is ap-
plied in any suitable manner, such as described in a co-
pending application filed February 19, 1954, Serial No.
411,382, by A: P. Kruper et al. entitled “Color Tele-
vision Tube,” and assigned to the same assignee.

The operation of the device shown in Fig. 4 is simi-
lar to that described with reference to Fig. 3 in that a
blank raster is scanned by an unmodulated light spot
obtained from the kinescope 52 across the grid 48 so
as to effectively gate the control grid 4@ on or off de-
pendent upon the position of the light spot. The video
intelligence which is applied to the corresponding con-
ductive eiements 71, 72, and 73 of the video grid 78
is synchronized with the scanning light spot obtained
from the kinescope 52 so that the modulated electron
image passing through the video grid 79 is representa-
tive of the color image received by a suitable receiver
(not shown). The electron image leaving the video grid
48 is converted into a light image when striking the
correct phosphor strips R, G, and B.

Referring in detail to Figs. 5 and 6, I have modified
the device shown in Fig. 1, so as to provide an image
intensifier in which the light image is converied into
an electron image prior to projection onto a control
grid. The device shown in Fig. 5 is comprised of a
photocathode &% which is positioned near the end plate
14. The photocathode 89 is comprised of a transpar-
ent supporting member 81, such as glass, having a con-
ductive coating 32 of a suitable material, such as tin
oxide, deposited on the front side of the supporting
sheet 81. A continuous coating 83 of photoemissive
material, such as caesium antimony, is deposited on the
coating 82 and is sensitive to the wave length of the
selected light image to be intensified. It may be de-
sirable in some cases to utilize a phosphor coating on
the back side of the photocathode 8§ for comversion
of certain wave lengths of radiant energy into wave
lengths suitable for activation of the photoemissive layer
83. The fluorescent screen 3@, which has previously
been describzd, is positioned at the opposite end of the
envelope near the end plate 15.

Pgsitioned between the screen 3¢ and the photocathode
§8 is the photocathode 16 which has previously been
described. Positioned between the photocathode 16 and
the screen 38 is a grid member 91. The supporting
member 431 cf the grid member 81 has been described
previously with respect to the grid 49 described in Fig. 1.
A mosaic electron-emissive coating 92 is deposited on
the back side of the supporting structure 41 in the same
respective positions as the coating 43 described with
reference to the grid 48 in Fig. 1, except on the back
side rather than the front side of the support 41. The
conductive elements 44 are also deposited on the back
side of the supporting member 41 in the same respective
position with respect to the elemental areas 93 of sec-

o

20

o
=

30

(659

70

75

6

ondary emissive material as that described with reference
to grid 49. The photocathode 16 and the control grid
91 are again positioned in a similar manner to that de-
scribed with reference to the photocathode 16 and grid
48, so that the secondary emissive areas 93 are in reg-
istration with the apertures 13 in the photocathode 18,
and the apertures 42 in the grid member 91 are in
registration with the photoemissive areas 23 on the photo-
cathode 16. The image or object to be intensified is
projected by the optical means 51 onto the photocathode

29. The image is again shown as the image on the
screen of a kinescope 52.

In the operatlon of the device shown in Figs. 5 and 6
the light image projected onto the photocathode 86
excites the photoemissive material 83 on the front side
of the photocathode 88, so that an electron image is
formed corresponding to the light image projected on the
photocathode 89. The electron image from the photo-
cathode 80 is accelerated through the photocathode 16
by the application of suitable accelerating voltages, so
that the electrons passing through the apertures 13 in the
photocathode 16 strike the elemental areas 93 of sec-
ondary emissive material located on the back side of the
grid 91 at a sufficient velocity to knock out secondary
electrons. By selectlng a suitable material, such as silver-
magnesium alloy, that is capable of a secondary emission
ratio of greater than unity, a positive charge will be built
up on the grid 91 corresponding to the electron image
which is projected thereon. Prior to the projection of
the light image on the device, the grid member 91 is
biased so as to cut off the flow of any electrons between
the photocathode 16 and screen 38. The creation of the
positive charge image on the grid 91 corresponding to
the light image projected on the device permits electrons
to pass through the apertures 42 in the grid member 91
to the screen 30, so that an intemsified light image is
produced corresponding to the light image projected on
the photocathode 85.  The charge that is stored on the
elemental areas 93 of the grid 91 leaks away exponentialily,
and this leakage time is determined by the leakage re-
sistance between the elemental areas 93 on the grid 91
and the conductive members 44. In this device, am-
plification is ¢btained, not only from the triode action
of the combination of the photocathede 16, grid 91, and
the scresn 30, but also is derived from the secondary
emission of the elemental areas 93 and the storage effect
obtained in the electron emissive type grid, as previously
described with reference to Fig. 1.

The device shown in Fig. 5 may also be modified for
presentation of televised images in a manner described
with reference to the modifications shown in Figs: 3 and
4, with regard to Figs. 1 and 2. The placement of the
video grid 60 or 7@ between the control grid 49 and the
screen 36 or 65, as shown in Figs. 3 and 4, may also be
utilized in the modificaticns in Fig. 5, but it will be ad-
vantageous in most applications to place the video grid
6@ or 70 between the photocathode 80 and the photo-
cathode 16, rather than between the control grid 91 and
the screen 30.

In Fig. 7, I have modified the device shown in Figs.
5 and 6, so as to provide an image reproduction device
having a small depth or which is sometimes referred to
as the flat picture type television tube. In the previous
devices described, a light beam was utilized from a kine-
scope to obtain the scanning movement of the electron
beam within the envelope 1®. In the device shown in
Fig. 7, a scanning grid 180 is inserted into the envelope
10 between the photocathode 8¢ and the photocathode
16. The photocathede 80 is illuminated with a plural-
ity of suitable Ilight sources 18. The scanning grid
structure 100 inserted between the photocathodes 80 and
16 is comprised of a constant potential grid 101 posi-
tioned adjacent to the photocathode 80 and vertical and
horizontal scanning grids 102 and 103 positioned be-
tween the constant potential grid 101 and the photo-
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cathode 16. A detailed view of the vertical and hori-
zontal scanning grids 102 and 103 is shown in Fig. 8.
The constant potential grid 101 is a planar type conduc-
tive structure of any suitable type, such as a mesh or a
perforated metallic sheet. The vertical scanning grid
102 which may be positioned adjacent to the constant
potential grid 101 is also a planar structure and is com-
prised of a plurality of horizontal parallel conductive
strips 104 having a plurality of apertures 106 therein.
The horizontal scanning grid 193 is comprised of a plu-
rality of vertical orientated parallel strips i85 of con-
ductive material having a plurality of apertures 107 also
therein. The number of apertures 106 and 107 in the
vertical and horizontal grids is similar in number and
spaced so that with the horizontal and vertical grids 102
and 103 positioned adjacent to each other, a hole 164 in
the vertical scanning grid 102 will be alignment with
a hole 107 in the horizontal scanning grid 103. A lead
(not shown) is brought out to the exterior of the en-
velope 10 from each of the conductive strips 164 and 165,
and suitable voltages are applied to each grid 102 and
103, so that an electron stream will be permitted to pass
through only one heole 106 or 107 of the combination
horizontal and vertical grid structure 102 and 183. The
grids may be supported on a perforated insulating mem-
ber 118. A more detailed description of the operation
and structure of the grid structure 100 is shown and
described in copending application No. 423,988, filed
April 19, 1954, by A. P. Xruper et al., entitled “Tele-
vision System,” and assigned to the same assignee. The
video signal from a suitable television receiver may
be applied to a video grid 60 or 70 which is positioned
between the photocathode 16 and the screen 3. It may
be desirable in some applications to apply the video di-
rectly to the scanning grid structure 169.

In the operation of the device shown in Fig. 7, a con-
stant uniform electron stream is generated by the photo-
cathode 80. The scanning grid structure 199 operates to
position or cause the electron beam to scan a raster of
uniform intensity. The operation of the remainder of
the structure is similar to that described with reference
to Figs. 5 and 6. The device shown in Fig. 7 may be also
modified to present color in a similar manner to that
described with reference to Fig. 4.

The devices shown in Fig. 7 may also be utilized for
other applications than the use as a television reproduction
tube. If the device could receive information slowly and
then display it in toto for a reasonably long time without
deterioration, such a tube could be utilized in communi-
cation systems with band widths tco small to permit con-
ventional television transmission. One such system is in
the transmisison.and reception of facsimile pictures in
conjunction with international short wave broadcasts.
Such pictures transmitted over a 5 kilocycles per second
channel must be scanned relatively slowly and require
approximately 30 seconds for transmission and reception.
With such slow scanning rates, it is not possible for the
eye to interrogate the picture during scanning. Therefore,
the video information should be stored during scanning
and presented visually immediately after the picture has
been completely received. This type operation would re-
quire that the leakage paths between the elemental areas
and the conductive strips are maintained as high in re-
sistance as possible, or possibly even completely insulated,
having the elemental areas completely insulated from the
conductive elements. The operation of the device as
shown in Fig. 7 in this type of application would be to
scan the screen 30 with the scanning grid structure 108
and apply the video intelligence either directly to the
scanning grids 102 and 103 or to a video grid 60 or 70
positioned between the grid 91 and the screen 30, or be-
tween the scanning structure 100 and the photocathode
16. The electron image thus generated would place a
charge image on the grid 91. During this storage time,
there would be no voltage applied to the photocathode
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_erasure are accomplished in sequential order.

8

16 or the screen 30 would be held at a lIow positive po-

tential.

For the presentation or reading of the charge image:
stored on the grid 91, the light source illuminating the:
photocathode 16 may be turned on, or by switching the
potential applied to the screen 30 to a high positive
potential.

In order to erase the charge image after reading, so as
to present another image, all the storage elements 93
must be charged to a uniform potential. This potential
is clese to the cut-off potential of the grid 91 positioned
between the photocathode 16 and the screen 30. There
are two methods of producing this uniform potential or
erasure action on the storage elements. One method of
accomplishing this erasing action is to place a positive
potential across the scaning structure 100 so as to permit
full electron flow from the photocathode 16 to the storage
elements and with the potential removed from the screen
30. The speed of the electrons striking the electron
emissive areas 93 is held to a low value of the order of
50 microvolts by the proper adjustment of the potential
applied to the scanning grid structure 100 and the photo-
cathode 16, so that the electrons striking the electron
emissive elements 93 will not generate secondary electrons,
but will be collected on the electron-emissive elements 93
charging the grid to a potential similar to that of the
photocathode 16. The other method of returning the
charge on the grid 91 to a uniform potential involves the
use of high accelerating potentials on the storage grid
structure 91 and the photocathode 16 so that secondary

electrons are emitted from the electron emissive elements

93. This secondary electron emission allows the elements
93 to charge more positively until they acquire the maxi-
mum potential as that of the adjacent photocathode 16.
In order to return the device to storage action, the po-
tential of the photocathode 16 must be increased to ap-
proximately 50 volts more positive than the grid 91.

In this nature of operation, the storage presentation and
However,
by increasing the elements of the scanning grid structure
101, photocathode 16 and the grid 91, simultaneous stor-
ing and reading may be obtained.

While I have shown my invention in several forms, it
will be obvious to those skilled in the art that it is not so
limited, but is susceptible of various other changes and
modifications without departing from the spirit and scope
thereof.

I claim as my invention:

1. An image intensifier tube comprising -a planar fo-
raminated cathode, a planar grid and a planar screen,
said cathode capable of flowing the entire area of said
screen with a uniform unmodulated stream of electrons,
said grid member comprised of a transparent supporting
member having a plurality of apertures therein, said grid
having a mosaic coating of photoemissive elemental areas
positioned on the surface of said grid facing said screen,
conductive means provided on the same surface as said
photoemissive elements and separated therefrom to pro-
vide equal impedance paths to each of said photoemissive
elements, and means exterior of said tube for projecting a
light image through said cathode onto said photoemissive
clements to distribute an electrical charge on said grid
corresponding to the light image to be amplified.

2. An image reproduction device comprising a planar
cathode, a planar grid and a planar screen, said planar
grid comprising a foraminated insulating support member,
a plurality of elemental storage elements located on one
surface of said support member and associated conductive
means located on the same side of said support member.

3. An image repreduction device comprising a planar
cathode, a planar grid and a planar screen, said planar
grid comprising a foraminated insulating support mem-
ber, a plurality of electron-emissive elements located on
one surface of said support member and a plurality of

conductive elements located on the same surface as said
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clectron-emissive elements and separated therefrom at a
predetermined distance so as to provide equal impedance
paths from each of said elen:ental areas to a source of
common potential.

4. An image reproducticn tube comprising a planar
foraminated photoemissive cathode, a foraminated elec-
tron-emissive grid and a fluorescent screen, said electron-
emissive grid comprising a foraminated support member
and a mosaic electron-emissive coating on the surface
facing said cathode, conductive means provided on the
same surface as said mosaic coating and separated from
individual eclements of the mosaic coating to provide
equal impedance paths to each element, and means posi-
tioned on the side of said cathode remote to said grid
for projecting an electron image corresponding to the
light image to be intensified through said foraminated
photoemissive cathode onto said electron-emissive grid to
modulate the flow of electrons from said photoemissive
cathode and to said screen.

5. An image reproduction device comprising a planar
electron-emissive foraminated cathode, a planar forami-
nated grid, and a planar fluorescent screen, said grid com-
prising a foraminated insulating support member, a plu-
rality of electron-emissive elements deposited on the side
of said supporting member facing said cathode and a
plurality of conductive elements deposited on the same
side of said supporting member as said electron-emissive
clements and separated therefrom, said electron-emissive
elements in cooperation with said conductive elements
biased to cut off the flow of electrons between said cathode
and said screen, and means for mcdulating the charge
image on said grid corresponding to the light image to
be amplified.

6. A display tube comprising a planar foraminated first
photoemissive cathode, a planar foraminated grid and a
planar screen, said planar grid comprised of a foraminat-
ed supported member and a mosaic electron emissive
coating on the surface facing said cathode conductive
means provided on the same surface as said mosaic coat-
ing and separated from individual elements of the mosaic
coating to provide equal impedance paths to each ele-
ment, means for modulating the charge on said electron
emissive coating to control the electron flow through se-
lected portions of said grid, said means comprising a
planar type second photoemissive cathode positioned on
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the opposite side of said first cathode with respect to said
grid for generating a flooding electron beam and a scan-
ning grid structure positione:d between said cathodes for
selectively controlling electron flow through selected por-
tions of said foraminated photocathode intc impingement
with said electron emissive layer.

7. A display tube comprising a foraminated planar first
photoemissive cathode, a planar foraminated grid and a
planar screen, said planar grid comprised of a foraminated
support member and a mosaic electron emissive coat-
ing on the surface thereof facing said cathode conductive
means provided on the same surface as said mosaic ccat-
ing and separated from individual elements of the mosaic
coating to provide equal impedance paths to each element,
means for modulating the charge on said electron emis-
sive coating to control the electron flow through selected
portions of said grid, said means comprising a planar
type second photoemissive cathode positioned on the
opposite side of said first cathede, and means for selec-
tively controlling the electron emission from said second
planar photocathode to scan a raster thereon.

8. A display tube comprising a planar foraminated
photoemissive cathode, a planar foraminated first control
grid and a planar screen, said screen having a plurality
of elemental areas of phosphor representative of selected
colors, said first grid comprised of a foraminated support
member and a mosaic electron emissive coating on the
surface facing said cathode conductive means provided
on the same surface as said mosaic coating and separated
from individual elements of the mosaic coating to pro-
vide equal impedance paths to each element, means for
modulating the charge on said electron emissive coating
to control the electron flow through selected portions of
said first grid, said means comprising a scanning light
beam positioned on the exterior of said envelope for
scanning a blank raster on said control grid and a second
grid positioned between said control grid and said screen
for selectively exciting predetermined color areas on said
screen.
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