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The invention relates to television transmit-
ing tubes comprising a photo-electric cathode
onto which the optical image to be transmitted
is projected. Thus, photo-electrons are released
by the image-forming rays. In many cases these
electrons are concentrated into a beam and, un-
der the action of an electric potential difference,
caused to travel to an image electrode. Across
the sectional area of the beam, the ray intensity
corresponds from point to point to the local
brightness of the projected image at the cor-
responding points. The photo-elecirons produce
electric charges on the image screen, so that a
potential pattern is formed, the potential dis-
tribution of which corresponds to the brightness
distribution of the projected image.

Scanning of the image electrode may take
place with the use of a narrow bheam produced
by an electrode system on the side opposite the
cathode, which beam neutralises the electric
charges and produces across an external circuit a
current which fluctuates in accordance with the
brightness differences of the image points. The
current conductor in the tube is formed by the
so-called signal electrode which is integral with
the image electrode or is arranged at a short dis-
tance therefrom on the side facing the photo-
cathode.

The latter construction is of frequent use,
the spacing between the signal electrode and
the image electrode being chosen to be a mini-
mum in order to ensure low potential differences
in the charge image and little variation in the
velocity, preferably constant, with which each
point of the image electrode is reached by the
scanning electron beam. It has been found pos-
sible to reduce the said spacing to 2b6x. This
construction requires high accuracy of manu-
facture and thus entails considerakle difficulty.

In a known television transmitting tube, the
signal electrode is constituted by a grid-shaped
sereen of fine mesh. The mesh width is prefer-
ably less than the diameter of the scanning beam
in order to minimize the disadvantage of the
grid being reproduced on the image electrode
electron-optically by the photo-electrons.

Further, a construction is known in which
the surface of the image electrode is coated with
a thin layer of insulating material, to which is
applied a coherent conductive layer thin enough
for the photo-electrons readily to penetrate
through this layer. They are also required to
pass through the insulating layer in order to
reach the surface of the image electrode. The
reduction in velocity to which the electrons are
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thus subjected renders this construction suitable
only for producing a negative potential pattern,
i. e. a pattern in which areas exposed more in-
tensely than others are at a more negative volt-
age. Consequently, this electrode is only adapted
to co-operate with a scanning beam, whereby
more secondary electrons are released from the
surface of the image electrode than the number
of electrons of this beam which strike the sur-
face. The electrode is, for example, unsuited
for use in a television transmitting tube in which
the image electrode is scanned by slow moving
electrons.

The invention is based on recognition of the
fact that it is possible to manufacture metal
foils of such thinness that the electrons pene-
trate through them with very small losses of
energy.

According to the invention, a television trans-
mitting tube comprising a photo-electric cath-
ode onto which the image to be transmitted is
projected, an image electrode, on which the
photo-electrons produce a potential pattern and
an electrode system for producing a scanning

‘electron beam, the elements being arranged in

the said order within an evacuated envelope, is
characterized in that an electrically conductive
metal foil screen through which the electrons
travelling to the image electrode can penetrate
is arranged on the side of the image electrode
facing the photo-cathode and the spacing be-
‘tween the screen and the surface of the image
electrode is of the order of the line spacing.

It is known that difficulties arise in attempt-
ing to provide that the current variations in the
signal electrode output correspond throughout
the surface of the image electrode with the
brightness differences in the projected image. In
other words, the ratio between the current
strength produced on the scanning beam striking
a point which at that instant is struck by only
few electrons from the photo-electric cathode,
and the current strength produced on the scan-
ning beam moving across an intensely irradi-
ated point does not correspond with the ratio
between the brightnesses of the corresponding
areas in the projected luminous image. The
contrasts in the reproduced image will conse-
quently differ from those in the original image.

This is due to the occurrence of secondary
emission. The secondary electrons tend to move
towards points on the surface of the image elec-
trode which are at a higher potential than the
point at which they are produced. The poten-
tial of said points is thus reduced and the cur-
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rent variations occurring are consequently small-
er. The use of the tube according to the in-
vention prevents the secondary electrons from
moving through great distances and a trouble-
some disadvantage is thus mitigated. With the
television transmitting tube according to the
invention most of the secondary electrons will
strike a foil and the few electrons having in-
sufficient energy to do so fall back to the im-
mediate proximity of their starting point. It
has been found that redistribution of secondary
electrons over the surface of the image elec-
trode is thus reduced and a tube can be obtained
in which the signal current variations and the
brightness distribution in the projected image
substantially correspond.

In the manufacture of the tube according to
the invention, use may bs made of the known
art of coating granular surfaces with thin co-
herent metal layers. The difficulties involved in
anchoring a metal gauze at a short distance from
the surface of the image electrode are thus largely
obviated.

The image electrode may be constituted by g
thin plate of such material that while the grad-
ually produced charge cn the surface facing the
photo-cathode is capable of moving, within the
period during which complete scanning of the
surface is effected by the beam, through the elee-
trode to the other surface, charge shifi towards
the surface is substantialiy obviated. In practice
use may be made of a glass film having a definite
specific resistance and a thickness of a few mi-
crons. The uss of a thin glass fiim in television
transmitting tubes to constitufe the image elec-
trode is known. The thin coherent mefal layer
may constitute a coating of the tops of elements
projecting from the surface of the image elec-
trode. These elements may be constituted by
grains applied to the surface and may be produced
by spreading metal powder or a powder of in-
sulating material over the surface.

As an alternative, the image electrode may be
constituted by 2 so-called double-sided mosaic
screen, the thin metal layer being applied at the
required small distance by spreading it over the
insulator, which separates the mosaic elements
from the grid-shaped signal plate and which
projects slightly beyond the surface of these eie-
ments.

In order that the invention may be more clearly
understood and readily carried intoe effect, it will
now be described more fully with reference to
the accompanying drawing, in which:

Fig. 1 shows a television transmitiing tube of
the type known as an “image iconcscope.”

Fig. 2 is a sectional view of a part of the tube
to which the invention relates in particular.

Fig. 8 shows an alternative construction of the
same part as Fig. 2.

Referring now to Pigure 1, a discharge tube
has a photo-electric cathode 2, comprising a thin,
transparent metal layer 3, whieh, on the side re-
mote from the end wall of the tube, is coated with
a film of Iight-sensitive material 4. The conduc-
tive layer is generally precipitated on a screen
of transparent, insulating material 5, such as
glass or mica. As an aiternative, the photo~cath-
ode may be precipitated on the end face of the
tube, which, for this purpose, is generally required
to. be flat.

Electrons emitted by the phoic-electric cathode
2, when an optical image to he transmitted is pro-
jected onto the cathode 2 are collected by an
jmage electrode 6. By utilising a magnetic field
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4
which may be developed with the use of a coil ¥,
the photo-electrons are caused to travel axially of
tube ! in paths directed to the electrode £ under
the action of a voltage difference between the
conductive layer & of the photo-cathode and a
screen 8 arranged adjacent the electrode €. Said
voltage is supplied from a battery 8. The elec-
trons reaching the electrode 8 set up loeal charges
which produce potential variations with the re-
sult that a potential pattern is produced on the
surface of the electrode 8§ facing the photo-cath-
ode. The potential distribution in this patiern
corresponding to the brighiness distribution in
the luminous image required to be fransmitted.

The electrode 6 is constructed so thai the poten~
tial image is transferred to the side remote from
the photo-cathode. For this purpcse the elec-
trode is required to exhibit, in the direction at
right angles to the surface an electrical con-
ductivity exceeding the conductivity along the
surface. Various materials known as semi-con-
duetors have this property. The electrode may
be constituted, for exampls, by a thin film of
glass or mica. It may alternatively be a mosaic
screen constituted by a fine metal gauze coated
with a thin layer of insulating malerial, the
apertures heing filled with metal grains which
are accessible from both sides of the screen.

On the side remote from the photo-cathode 2
(the seanning side) the electrode 6 is scanned by
an electron beam which is produced by the elee-
trode system {8, the point at which the beam
strikes the elecirode § being moved over the sur-
face of the electrode § with the use of variable
raagnetic fields produced by deflection coils {f.
The charge variation produced at any instant by
the scanning beam preduces in known manner a
current variation in the supply conducior to the
sereen 8. This conductor comprises a resistance
{2 across which are set up vollage variations as
g result of the current variations occurring.

The screen g, whieh is generally referred to as
the signal electrode, is constituted by a coherent
metal foil which is spaced from the image elec-
trode by a very smali distance. 'This distance is
preferably smaller than the line spacing which is,
chtained by dividing the height of the image by
the number of image lines with horizontal scan-
ning of the image.

During the conversion of the electron image
produced by bphoto-electric emission frem the
photo-cathode into the charge image on the
image electrode and also during the seanning
thereof with the use of the electron beam, sse-
ondary electrons are produced. These electrons
are conducted away on the one hand by the
signal electrode and on the other hand by an
electrode 1§, which is conductively conneected to
the anode 44 of the electrode system {8. The
anode (4 is connected to the positive terminal
of a voltage source {5, the negative terminal of
which is. connected to the cathode 15. In order
to. prevent the secondary electrons released by
the scanning beam from travelling to other areas
on the surface of the image electrode, an elec-
trically conductive screen {7 is arranged also at.
2. very small distance from the image electrode
§. The screen {7 is thin enough to permit the
electrons of the scanning beam fo pass through
it with a small loss of energy.

An electrode for use in a tube according to the
invention and on which the electron image is
to be formed is shown in Fig. 2 and comprises
a thin plate 18, which corresponds to the image
electrede 6 in Figure 1. It is made of semi-
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conductive material having a high specific re-
sistance and the conductivity of which along the
surface is less than the conductivity between two
points on either side of the plate. Use may be
made of so-called semi-conductive glass. For
applying the conductive layer 8 the surface has
spread on it a supply of fine granular material
constituted by substances which are not altered
under the action of the temperatures occurring
during the manufacture of the tube. For this
purpose, pulverulent glass or pulverulent ferro-
chromium may be used. The grains are prefer-
ably not thicker than 10x. The conductive
layer 8 provided on top of the fine granular ma-
terial may be about 0.2u in thickness.

A double-sided mosaic for use in a tube ac-
cording to the invention is shown in Fig. 3. The
image electrode is constituted by a perforated
metal plate #9. The apertures are coated at
their edges with a layer of insulating material
206, which projects on either side from the surface
of the plate 19. The apertures are filled with
metal grains 2i, which constitute one electrode
which together with plate 19 serving as a com-
mon electrode constitute a plurality of capacitor
elements composing the image electrode. Pro-
vision must be made that the grains do not pro-
ject beyond the edge of the insulation. The con-
ductive layer 8 is spread over the insulating edges
care being taken that no electrical contact is
made between the layer 8 and the metal grains
21,

Similarly, the image electrode may be provided
with a conductive layer on the other side to face
the electrode system for the electron beam.

What we claim is:

1. A television transmitting tube comprising a
photoelectric cathode onto which the image to
be transmitted is projected, an image electrode,
on which the photo-electrons produce a potential
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pattern and an electrode system for producing
a scanning electron beam, the elements being
arranged in the said order within an evacuated
envelope and an electrically conductive metal
foil, through which the electrons travelling to the
image electrode can penetrate, arranged on the
side of the image electrode facing the photo-
cathode, the spacing between said metal foil and
the surface of the image electrode being of the
order of the line spacing.

2. A television transmitting tube as claimed in
claim 1, in which a second metal foil is arranged
on the side of the image electrode facing the
electrode system, said second foil being positioned
at a correspondingly small distance from the
image electrode.

3. An image electrode for use in a television
transmitting tube as claimed in claim 2, in which
the image electrode is provided with elements
projecting from the surface which support a
conductive metal foil.

4. An image electrode as claimed in claim 3,
in the form of a double-sided mosaic, constituted
by a plurality of capacitor elements separated
from one another by insulating material, the in-
sulating material projecting beyond the eapacitor
elements and supporting the conductive layer.
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