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5 Claims.

My invention relates to improvements to
cathiode ray television transmitting tubes, and
particularly to an improved photosensitive elec-
trode structure for use in such tubes,

In the usual form of cathode ray transmitter
the image of an object to be transmitted is fo-
cused on the front surface of a target or mosaic
electrode consisting in general of a thin trans-
parent insulating sheet, such as mica, with a
grest number of discrete photoelectrically sensi-
tive eleitients cn the front and a signal electrode
colprising a metallic coating on the opposite
surface, the front or illuminated surface being
scanneéd by a cathode ray beam to generate pic-
ture signal§ which are collected from the metal-
lic coating. 'Thesé picture signals which are elec-
trical impulses represeritative of the light values
of elemental areas of the image, may be ampli-
fied and applied to a cathode ray type of receiv-
ing tube to prodice a visible reproduction of the
image. With such transmitters the transmission
of sharply focused images with good confrast of
light and shade is sometimes difficult. The lack
of sharp focus and good light and shade contrast
is paiticularly noticeable when a brilliant image
is formed on the mosaic électrode, probably be-
cause part of the light is reflected by the metallic
coating of the electrode assembly to the intervior
of the tube and reflected back to the mosaic elec-
trode from somie light reflecting structure in the
tibé; such as the glass wall of the tube and the
niétal parts comprising the electron gun. In ad-
dition, a portion of the light reflected by the
metallic coating is absorbed by the photoelec-
trically sensitive elements on the front surface
of the insulating sheet and inasmuch as this re-
flected light is somewhat diffused anhd no longer
répresents a sharply focused image, the net re-
sult is to add an image component which is out
of focus, thereby diminishing the detail and at
thé same tinme reducing the conirast of the re-
ceéived television image.

An object of my invention is to provide an im-
proved cathode ray transmitter with which bet-
ter focus and contrast of the image fransmitted
cal be obtained. Another object of my invention
is to obtain better focus and contrast in a simple
and ifexpensive way without decreasing the in-
tensity of the image to be transmitted.

In accordance with my invention I provide the
target or mosaic electrode with a black non-re-
flecting and preferably electrically conducting
surface ofil the side of the photo-electrically sensi-
tive électrode opposite that side on which the
-optical image of an object is focused.
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These and other objects, features, and advan-
tages of my invention will appear from the fol-
lowing description taken in connection with the
accompanying drawing in which: '

Figure 1 is & diagrammatic view illustrating one
form of my television device;

Figure 2 is a diagrammatic view partially in
section showing in enlarged detail a portion of
the electrode structure shown. in Figure 1;

Figure 3 is a similar view of one modification
of the electrode structure shown in Figure 2.

In the illustrative embodiment of my inven-
tion shown in Figure 1 the tube comprises a
highly evacuated glass envelope or bulb | with a
tubular arm or neck section enclosing a con-
ventional type electron gun and a spherical sec-
tion enclosing a flat target or mosaic electrode 2
so positioned that its front surface may be
scanned by a beam of electrons from the elec-
tron gun and also may have projected upon it
the optical image to be transmitted. Since the
image is produced from an object situated out-
side the tube, that portion of the spherical sec-
tion opposite the electrode 2 is made optically
uniform so that the image to be transmitted may
be projected upon the electrode with a minimum
of distortionl by the lens 4.

The electron gun assembly is of the conven-
tional type, and comprises a cathode 5 from which
an electron stream may be drawn, a control elec-
trode § connected to the usual biasing battery,
and a first anode T maintained positive with re-
spect to the cathode 5. The electron stream leav-
ing the first anode 7 is accelerated and concen-
trated into an electron scanning beam focused
on the front surface of the target 2 by a second
anode 8, which is preferably a conductive coating
on the surface of the envelope | near the neck
of the bulb but removed from that portion
through -which is projected the optical image to
be transmitted. The first anode 7 and the sec-
ond anode 8 are maintained at the desired pesi-
tive potentials with respect to the cathode 5 by
a battery 9. Conventional deflection means such
as deflection coils 18 and {1 may be used to sweep
the beam in a horizontal and vertical plane, re-
spectively, to scan the mosaic electrode. It is
obvious that conventional electrostatic deflection
plates may be substituted for the deflection coils
if desired.

In accordance with my invention the photo-
sensitive mosaic surface which is scanned by the
electron beam and on which the image to be
transmitted is focused, is, as best shown in Fig-
ure 2, formed on one side of a thin transparent
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sheet of insulation, such as mica, which has been
found to be very satisfactory for the purpose. On
the opposite side to that on which the image is
focused the sheet of mica is covered with a black
non-reflective coating, preferably of graphite,
or other material which will produce a hlack
non-reflective surface and has satisfactory elec-
trical conductivity. Such non-reflecting mate-
rial is in inductive relationship with the mosaic
surface and serves as an electrode for collecting
the picture signals.

In making the mosaic electrode 2 I .select a
sheet of mica (2 of the desired area having a
uniform thickness of approximately two thou-
sandths of an inch and as a first step coat one
side of the sheet with finely divided silver oxide
which is reduced to provide a surface of indi-
vidually separated silver globules {3, which are
subsequently oxidized and sensitized with caesi-
um during the evacuation process. Such an elec-
trode structure is disclosed by Essig in his U. S.
Patent 2,085,570, Serial No. 594,779, issued De-
cember 29, 1936, and assigned to Radio Corpora-
tion of America.

The next step in preparing the electrode is to
deposit on the opposite side of the sheet of mica
a uniform coating of graphite or other black
non-reflecting electrically conducting material
{4, which may conveniently be done by spraying
with the desired material. I have found that a
509% aqueous solution of substantially colloidal
graphite, such as the material commercially re-
ferred to as “Aquadag”, is very suitable for the
purpose,

To strengthen the thin mica sheet 12, which -

carries the individual silver giobules on one side
and the black coating on the opposite side, and
which is inherently weak because of its thinness,
I prefer to use a relatively thick backing sheet {5,
also preferably of mica and of the same size as
the sheet 12. On the side of the backing sheet
facing the black coating (4 I provide a conduc-
tive coating 18, preferably of metal such as
platinum, in good electrical contact with the
black coating i4 to assure minimum resistance
between various points on the coating 14 and
the external circuit which is connected through
the lead {7 to a frame or clip member 18 which
grips the edges of the two micas and which is in
electrical contact with the coating 6.

The mosaic supporting mica 15 also serves as
a cover or mask for the electrically conducting
non-reflecting material on the mica 12 which if
grahphite or carbon has the property of absorb-
ing the caesium with which the silver glohules
are sensitized. It may, however, be advanta-
geous to provide means whereby excess caesium
may ke absorbed and to this end I provide open-
ings {9 in the member 15 thereby exposing a por-
tion of the coating I8 to the atmosphere of the
tube.

It may be desirable to form the non-reflecting
coating on the mosaic electrode of materials
which have little or no electrical conductivity.
Figure 3 shows a modification wherein the black
non-refiecting coating 20 is of such material and
in this modification, I prefer to deposit directly
on the non-reflective coating a layer or film of
metal or other electrically conducting material 21
to serve as the signal electrode of the device.
It is preferable to make the layer or film 20 very
thin in order that the capacitance between the
individual slobules on the front of the electrode
and the signal plate 21 is reduced as little as
possible. Adequate mechanical support for the
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mosaic electrode may likewise be given by the
mica sheet 15 which may be coated with an elec-
trical conductor 6 whereby electrical contact
may be accomplished as in the foregoing ex-
ample.

Referring again to Figure 1 the frame or clip
member 18, in contact with the conductive coat-
ing or signal electrode 14 is connected through
the impedance 22 to ground and the second
anode 8, and in operation the current flow in
this circuit produces a voltage drop across the
impedance 22 which may be impressed on the
input of a translating device 23, further ampli-
fied, and applied to a transmitting network in a
manner well known to the art.

The above examples illustrative of my inven-
tion are considered in connection with photo-
sensitive surfaces of the mosaic type which utilize
2 large number of individually isolated particles
each of which is electrically and mechanically
separated one from the other. My invention is
particularly but not exclusively directed to this
type wherein a portion of the optical image pro-
jected on the particles or globules may pass
through the interstices and be reflected back to
both the particles and the wall of the tube, in
which latter case the light will again be reflected
ciito the surface of the mosaic. Transparent or
translucent insulators having continuous films of
light sensitive materials have been used in place
of tiie mosaiclike structure and my invention is
likewise applicable to these modifications where-
in the films are semi-transparent or translucent
to such a degree that light may be reflected by
any other than a black non-reflective coating
on the opposite side of the insulator.

‘While I have indicated the preferred embodi-
ments of my invention of which I am now aware
and have also indicated only cne specific appli-

cation for which my invention may be employed, .

it will be apparent that my invention is by no
means limited to the exact forms illustrated or
the use indicated, but that many variations may
be made in the particular structure used and the
purpose for which it is employed without depart-
ing from the scope of my invention as set forth
in the appended claims.

1 claim:

1. A cathode ray television transmitting tube
comprising an envelope having a light trans-
mitting vitreous portion which is inherently light
reflecting cn the surface facing the interior of
the envelope for the transmission of an optical
image, an electrode assembly including a trans-
lucent base exposed to said portion, a light sensi-
tive material on the side of said base facing said
vitreocus portion, and a black coating substan-
tially nen-reflective to light on the opposite side
of said base.

2. A cathode ray television transmitting tube
comprising an envelope having a light trans-
mitting vitreous portion which is inherently light
reflecting on the surface facing the interior of
the envelope for the transmission of an optical
image, an electrode assembly including a trans-
lucent base exposed to said portion, a light sen-
sitive material on the side of said base facing
said vitreous portion, a coating substantially
non-refiective to light on the opposite side of
said base, and an elecirically conductive coating
in contact with said non-reflective coating.

3. A cathode ray television transmitting tube
comprising an envelope having a light transmit-
ting glass window for the transmission of an
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transiucent base exposed to said window, a light
sensitive material on the side of said base facing
said window, a coating of carbon on the opposite
side of said base, and & cover over said coating
having means for exposing a portion of said
coating to the interior of said envelope.

4. A photosensitive electrode structure which
comprises a transiucent base, a translucent
photosensitive mosaic on one side of said base

and a black light absorbing and non-reflecting
coating on the opposite side of said base.

5. A photosensitive electrode structure which
comprises a translucent sheet of mica, a plu-
rality of isolated photosensitive particles formed
on one side of said translucent sheet of mica and
2 black substantially non-reflective coating of
carbon on the opposite side of said base.

WILLARD HICKOK.




