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1 Claim.

This invention relates to improvements in elec-
tron discharge devices for the transmission of
television or like signals,

A previously broposed method of image anal-
ysis comprises forming g charge image Spatially
corresponding to the llumination of an optical
image and passing an electron stream through
Successive elemental areas of said charge image.
The intensity of the electron stream is modi-
fied by the charges constituting the charge im-
age and the television signals are formed by col-
lecting the electrons remaining in the stream aft-
er such modification.

The apparatus for the purpose of the invention
comprises in combination gn apertured control
electrode on which can be formed g charge im-~
age of the kind above referred to, an electron
gun and deflecting system adapted to scan the
apertured electrede in Such a manner that the
electron stream from the gun basses through
successive elemental areas of the electrode, and
a collecting electrode placed on the side of the
apertured electrode remote from the gun, which
collects the electrons bassing through the aper-
tured electrode so as t0 give rise to g train of
television signals.

In an apparatus of this kind, unless the aper-
tured control electrode is arranged at a negg-
tive potential with regard to the electron gun,
electrons from the scanning beam will pass to
ode and may discharge the
charge image thereon. On the other hand un-
less it is arranged at a positive potentia] the elec-
trons of the scanning beam may not have suffi-
cient velocity to be sharply focussed upon or to
bass through the control electrode.

According to the present invention there is
pbrovided an eleciron discharge device for the
transmission of television or like signals in which
a charge image induced upon a control electrode
permeable to electrons spatially corresponding
to the illumination of an optical image is used
to control an electron stream arranged to pass
through successive elemental areags of the said
control electrode, characterised in that there is
5 provided means for producing a positive field in
the neighbourhood of the said contro] electrode,
In one embodiment of the invention the said
means consists of an auxiliary positively bisssed
equipotential apertured electrode or grid, ar-
ranged in juxtaposition to the apertured control
electrode on which the charge image is set up.

The combination of two grids of this kind has
been described in British application No, 13,302/28
in connection with the formation of an electron
image beam and according to a feature of the
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bresent invention, an arrangement of grids as

therein describeq is used for the purpose of the
method of image analysis described above.
auxiliary grid may be on either side of the aper-

tured control electrode and according to a fea- -

ture of the Invention there may be a grid on both
sides of the control electrode,

In g preferred embodiment of the invention,
the control elecirode is made in the form of a
grid having g conducting core coated with 2 ma-
terial of high bug finite insulation resistance, on
the surface of which is formed, according to any
of the methods known in the art, a photo-elec~
trically active mosaic surface. This electrode may
be termed the storage grid.

mitted is projected upon the storage grid so that
electrons leave elementary areas of the mosaic
surface in varying numbers according to the de-
gree of illumination of
As a result positive botentials will be set up on
the surface of the storage grid relatively to the
inner conductor, saig potentials being represen-
i and shade of the optical image.
Equilibrium is reached in any elementary areg,
when the rate of loss of electrons through photo-
emission is equal to the rate at which they are
supplied by conduction through the coating of the
core of the storage grid.

The auxiliary grig is located parallel and in
clese proximity to the storage grid and the grids
an electron beam directed on to
the auxiliary grid from a gun situated on the
side of the latter grid remote from the storage
grid. The electrons are brought into focus on
the surface of the auxiliary grid and a part of
the beam will benetrate through the meshes of
this grid on to the storage grid, The potential
of the storage grid is arranged to be always neg-
ative in relation to that of the source of elec-
trons, so that the electron stream is retarded

tials from point to boint of the storage grid.

An advantage of the above described arrange-
ment over the use of g siriple storage grid of
the mosaic type lies in the faet that if the sur-
face of the latter is set at a negative potential
relative to the gun in order that the scanning
electrons should not disturb the charge image, it
becomes difficult it not impossible to focus the
scanning beam upon the storage grid surface,

If g collecting electrode be located on the
side of the storage grid remote from the gux-
iliary grid, electrons will he collected by it in

the said elementary areas. .
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varying numbers according to the light and shade
of the successive elementary areas of the image
as it is scanned. A train of television signals
may then be set up in the circuit of the collect~
ing electrode.

Tt will be noted that the operation of the de-
vice is analogous to that of 2 thermionic valve,
the control of the eleciron stream by space charge
being effected by means of a composite erid the
elements of which are given potential values more
negative than that at which «grid current” flows.
The charge image oI the storage grid may then
persist substantially unchanged during the proc-
ess of scanning, an offect which is in marked
contrast to the operation of a so-called incono-
scope where the charge image is destroyed dur-
ing the process of scanning and rebuilt during
the intervals between sticcessive scans.

As a consequence of this method of operation
a greatly increased sensitivity of operation may
be obtained; in fact the sensitivity appears only
to be limited by the rate at which changes of
visual subject matter are likely to take place since,
in theory, it is possible to make the insulation
resistance of the coating of the storage grid wires
as high as is desired. An additional advantage
lies in the fact that the output signal comprises
2 unidirectional component corresponding to the
average illumination of the storage electrode, an
effect which is not obtained with an iconoscope
as normally employed. A further advantage is
the absence of the effects, consequent on scan-
ning a mosaic surface with an electron beam,
commonly known as «tilt and bend”.

According to a further feature of the invention
the collecting electrode is made translucent, for
example in the form of a coating on the interior
of the containing vessel. By this arrangement
the storage grid may be brought into close prox-
imity with the wall of the containing vessel and
no limits are therefore set in practice upon the
shortness of the focal length of any lens that
may be used in conjunction with the device. This
circumstance conduces to optical efficiency under
practical conditions.

According to a modification of the invention
the grids may be «one dimensional” in operation,
images of elementary strips of the subject to be
transmitted being projected in sequence on to the
storage grid, as for example by a moving optical
system, and the grids being scanned along their
length, as previously described by a beam of elec-
trons. The grids in this case may take the form
of slotted members. ’

According to another feature of the invention
the storage grid may have an optically sensitive
surface of the photo—voltaic type. In this case,
since owing to the low internal impedance of a
photo-voltaic cell a certain number of electrons
in the scanning beam may fall upon the storage
grid without discharging the charges thereon, the
potential of the storage grid may be made equal
to or slightly more positive than that of the
cathode.

According to yet another feature of the in-
vention the modulated electron beam may be
multiplied by secondary emission after passing
through the storage grid electrode. In this case
the modulated beam after passing through the
storage grid is increased in intensity by impact
secondary electron emitting
surfaces before being collected to produce an
image signal.

TIn order that the present invention may be
more particularly described reference js now made

2,158,450

to the accompanying diagrammatic drawing in
which:

Figure 1 illustrates one embodiment of the
invention;

Trigures 2, 3 and 4 illustrate alternative modi-
fications of Figure 1; and

migure 6 illustrates another embodiment of the
invention.

In Figure 1 is shown an electron discharge de-
vice comprising an evacuated envelope 1 within
which is mounted a mosaic electrode 2 compris-
ing a large number of photo-sensitive elements
mounted upon but jnsulated from a support which
is permeable to electrons. An optical image is
cast by means of a lens 3 upon the electrode 2
which is scanned by means of an electron beam
produced by an electron gun 4 and deflected over
the elecirode 2 by suitable means not shown. The
electron heam is modulated by the charges ap-
pearing on the elements of the electrode 2 and is
thereafter incident upon an optically transparent
collecting electrode 8. The current flowing to the
electrode 5 at any instant is therefore dependent
upon the illumination at that point of the elec-
trode 2 through which the beam is passing and
may be utilised as an image signal. Between the
gun & and the electrode 2 is a grid electrode 8 ar-
ranged at a positive potential relative to the
mosaic electrode 2. The elements on the elec-
trode 2 may bhe photoelectrically sensitive or al-
’ternatively they may be photo-voltaically sensi-
tive in which case the electrode may be construct-
ed in one of two ways according to whether the

“pack-wall” or “front-wall” type of photo-
voltaic cell is employed.
When the «“hack-wall” type of cell is employed

the electrode is not a true mosaic bub preferably
comprises a cCOpper grid of appropriate mesh upon
which is deposited a layer of cuprous oxide or
other appropriate material. The layer of light
sensitive material must be made so thin that the
vesistance of the layer between adjacent picture
points may be regarded as high compared with
the resistance of the layer from front to back.
This condition is necessary in order that loss of
definition of & transmitted image shall not occur.
An advantage of this type of electrode is that the
construction is very simple. Itisto e understood
that the term “mosaic of photo-voltaic elements”
used in the appended claim includes a mosaic
employing cells of this type.

When the “front-wall” type of cell is employed
the electrode comprises a copper grid upon which
a relatively thick layer of cuprous oxide or
sslenium is deposited. A mosaic of discrete areas
of an optically transparent conducting material
is then deposited upon the surface of the cuprous
oxide, for example by sputtering or evaporation
through a mesh electrode.

When the electrode is illuminated electrons
fiow from the semi-conductor into the mosaic ele-
ments and build up charges therein correspond-
ing with the light and shade of the optical image
cn the mosaic. These charges cannot escape
through the semi-conductor as this would
necessitate work being done against the photo-
voltaic B. M. F.

The embodiment shown in Pigure 1 may be
modified by including an extra equipotential grid
between the electrode 2 and the collecting elec-
trode 5. Such an electrode arrangement is illus-
trated in Figure 2. Again the electrode 8 may be
arranged between the electrode 2 and the elec-
trode 5, as shown in Tigure 3, but in this case
the electrode 8 must be arranged SO that a
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positive field penetrates through the interstices
of the control electrode 2.

In another alternative embodiment detail of
which is illustrated in Figure 5 the electron beam
after passing through the mosaic grid 2 is multi-
plied by impact upon & series of secondary elec-
tron emitting electrodes 6 and is finally col-~
lected by the collecting electrode 5.

Instead of casting an optical Image upon the
electrode 2 an electronic image may be cast
thereupon and an embodiment employing this
mode of working is illustrated in Figure 6. In
this drawing the image is cast by the lens 3 upon
an auxiliary photoelectric cathode 7 and the elec-
trons emitted therefrom are focussed by means,
not shown, upon the mosaic electrode 2 which is
charged by secondary emission. In this case, of
course, the mosaic electrode 2 need not be photo-
electrically sensitive,

In the embodiment described with reference
to Figure 1 the collecting electrode 5 is trans-
barent but this is not, essential. For example the
image may be projected upon the electrode 2
through the grid 8 and in this case the mosaic
elements on the grid 2 may be formed by evapora-
tion of silver through the interstices of the grid 8
for where the evaporated silver goes light can be
projected to form the required image,

Methods of making the mosaic grid 8 are now
well known in the television art but in choosing
the insulating materia] the following considerg-
tions should be borne in mind. 1
mosaic element is A and it is separated from the
main conducting strueture of the grid by a thick-
ness d of insulating material then the resistance
between the element and the main grid struc-
ture is (pd/A) where p is the specific resistance
of the insulating material expressed in ohm-cms.
units and the capacity between the element and
the main grid structure is (KA.10-11/364d)
farads where K is the specific inductive capacity
of the material. The time constant determining
the rate of discharge of the element therefore is
the product of these two expressions, that is
(pK.10-11/36x) and for television purposes this
time constant is preferably between one-tenth
and one-fiftieth of a second but it may be made
greater or less for special burposes. An insulat-

3

give the required value of the
product pK may be found by inspection of tables
of physical constants. Alternatively the specific
resistance of a given insulator may be adjusted
by combining it with metal or a metallic oxide.
For example the grid may be insulated by an
evaporation process employing for example silica
or cryolite as the insulating materia] and the re-
sistance may be controlled by simultaneously
evaporating g conductor, for exXample silver or
tungsten. Again an enamel may be used which
has the property of absorbing metallic oxides,

Alternatively again instead of using an insulat-
ing material of finite resistivity, one of bractically
infinite resistivity may be employed and the stor-
age grid potential controlled by an auxiliary
source of electrons, the emission and potential of
which are controlled to simulate the effect of the
grid of the required resistivity. Alternatively,
the grid may employ a perfect insulator and
charges may be neutralised by an auxiliary
cathode ray beam,

I claim:

An electron discharge device for the transmis-
sion of television or like signals comprising an
evacuated envelope, a source of an electron
stream, a storage grid electrode adapted to have
8 charge image induced thereon, which elec-
trode is permeable to said electrons according to
the form of the charge image on said storage grid
electrode and is adapted to be maintained at a
potential near to that of the source of the elec-
tron stream, an auxiliary grid adapted -to be
Dbositively biased and arranged in juxtaposition
to the storage grid electrode, on the side of the
storage grid remote from the source of the elec-
tron stream so that a positive field benetrates
through the interstices of the storage grid elec-
trode, and a collecting electrode blaced on the
side of the storage electrode remote from the
source of electrons, which charge image during
operation of the device controls the electron
stream which is arranged to pass through suc-
cessive elemental areas of the storage grid elec-

ing material to
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50 as to give rise to a train of signals.
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