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This invention relates to electrical image trans 
mission, which includes the transmission either 
by Wire or wireless of images of actual animate 
Or Still objects or of moving or still pictures or 
transparencies. 

In certain systems of television now in use an 
image is projected on a multiplicity of mutually 
insulated photosensitive elements arranged on an 
insulating plate having a metallic backing, so 
that the potentials of the elements are changed 
in accordance with the light intensity of cor 
responding areas of the image. The elements 
are Scanned by a beam of cathode rays with the 
result that the potential of each element, whose 
potential has been so changed is successively re 
Stored, and the flow of electric energy through 
a transmitting device is varied in accordance with 
the Successive potential changes resulting from 
the restoration. 
This method of Scanning the elements by a 

bean of cathode rays involves the use of elec 
trons having a very high velocity, usually cor 
responding to a potential difference of 1,000 volts 
Or more, and the bombardment of the elements 
by Such electrons tends to shorten the life of the 
apparatus. 
According to my invention I obtain an effec 

tive scanning of the elements with electrons hav 
ing a much lower velocity, corresponding to a 
potential difference of certainly not more than 
50 Volts and almost always less. This restoring 
of the initial potential of the elements by elec 
trons having relatively low velocities is made 
pOSSible by the fact that I do not use a directed 
beam, as in the prior apparatus described above, 
but Successively restore the initial potential of 
those elements, whose potentials have been 
changed by the light of the image, by causing 
each Such element or Small group of such ele 
ments to be struck by an emission of electrons 
from a different point closely adjacent thereto, 
it being thus unnecessary to have the high ve 
locities required if the electrons are to be con 
centrated in a directed beam. 
The specific apparatus which I use to carry 

out my invention comprises a cell containing 
tWO adjacent plates of transparent insulating 
material. On the surface of one plate facing 
the other are formed a multiplicity of mutually 
insulated photoSensitive elements arranged in 
strips, and on the Surface of this plate facing 
away from the other plate are a number of 
strips of metal back to back with the strips on 
the first mentioned side and connected together 
and to a transmitter. On the surface of the 

(CI. 1778——7.2) 
second plate facing the first plate is a grid com 
posed of parallel photosensitive strips running 
at right angles to the strips on the first plate 
and all connected through a resistance to a 
source of low positive potential. The image is 
projected through the second plate onto the pho 
tosensitive elements, while at the same time a 
line of light is projected through the first plate 
onto the second plate across the strips of the 
grid and is caused to move along these strips, 
the arrangement being Such that, as SOOn aS One 
line moves off one end of the strips, another line 
begins its travel along them from the other end. 
Each strip has an extension onto a part 

of the second plate extending beyond the first 
plate, and a beam of cathode rays is caused to 
Strike each extension in SucceSSiOn a num 
ber of times during movement of a line of light 
along the strips, the number of times that each 
extension is struck Within this period COrre 
sponding preferably to the number of strips. 
Owing to their connection to a source of low 
positive potential, the strips, though photosen 
sitive, cannot normally emit electrons but when 
ever the extension of any strip is struck by the 
beam, the potential of that strip is lowered to 
a point where electrons may be emitted from that 
part of it which is illuminated. In this way an 
effective scanning of the elements of the first 
plate is obtained with electrons whose velocity 
is merely that corresponding to the potential dif 
ference between the strips of the grid on the 
second plate and the elements on the first plate. 

For a more detailed description of my inven 
tion I refer to the attached drawing, in which:- 

Figure 1 is a diagrammatic section of the ap 
paratus. 
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Figure 2 is a partial magnified view of the 
surface of the first plate facing away from the 
Second plate. 

Figure 3 is a partial magnified view of the 
surface of the first plate facing the Second plate. 

Figure 4 is a partial magnified view of the grid 
on the second plate. 

Figure 5 is a partial magnified view of an al 
ternative arrangement to that shown in Figure 2. 
The apparatus shown in Figure 1 comprises a 

highly evacuated cell 9 divided substantially into 
two compartments and 2. Mounted in the cell 
very close and parallel to each other are two plates 
i3 and 4 of transparent insulating material such 
as mica, the first being contained entirely within 
the compartment 2 and the second extending 
into both compartments. On the Surface of the 
plate 3 facing the plate 4 are a multiplicity of 
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to fuse and separate into silver globules. If the 
thickness of the layer of silver has been properly 
chosen it is possible to obtain in this Way a coat 
ing composed of millions of mutually insulated 
Silver globules per square inch of the plate. The 
silver globules are then rendered highly photo 
sensitive by oxidation and treatment with caesium 
in the known manner. 
The side of the plate 4 facing the plate 3 

should first be printed, then coated With platinum 
and then with silver, With the result that plati 
num lines coated with silver are obtained. These 
lines may then be made photosensitive by oxida 
tion and treatment with caesium as mentioned 
above. 
While I have disclosed specifically the use of 

light to cause the emission of elections from the 
strips 20, such emission might, if the plate 3 
were perforated, be caused by means of other 
radiation Such as a beam of cathode rays Which, 
if used, would scan the plate 4 in the usual 
manner, but I prefer to use light since an emission 
of electrons of lower Velocity is obtained in this 
manner and the plates may, when light is used, 
be sandwiched between two quartz plates, With 
the result that the durability of the apparatus is 
increased. 

Clain: 
1. In a television System wherein is provided 

a multiplicity of mutually insulated photosensi 
tive elements arranged in a plane together With 
a plurality of photosensitized areas closely ad 
jacent to the photosensitive elements, the neth 
od of electrical image transmission which com 
prises the Steps of projecting an image On the 
multiplicity of mutually insulated photosensitive 
elements arranged in a plane So that the poten 
tials of such elements are changed in accordance 
With the light intensities of corresponding areas 
of the image, electronically reducing from a pre 
determined initial value the potential of the 
photosensitized areas sequentially, optically eject 
ing electrons from the photosensitized areas, re 
storing the initial potential of the photoSensitive 
elements by the optically ejected electrons, and 
varying the flow of electrical energy through a 
transmitting device in accordance With the suc 
cessive potential changes resulting from Such 
restoration. 

2. Apparatus for the electrical transmission of 
images which comprises a cell, a multiplicity of 
mutually insulated photosensitive elements ar 
ranged in a plane within Said cell, means for 
projecting an image on said elements so that the 
potentials of such elements are simultaneously 
changed in accordance with the light intensities 
of corresponding areas of the image, means for 
reducing from a predetermined initial value the 
potential of a plurality of photosensitive Sur 
faces adjacent the said elements, means for emit 
ting electrons from the photosensitive surfaces, 
means for restoring the initial potentials by the 
emitted electrons of those elements whose po 
tentials have been changed, and means for Vary 
ing the flow of electrical energy through a trans 
mitting device in accordance with the successive 
potential changes resulting from such restora 
tion. 

3. Apparatus for the electrical transmission of 
images which comprises a cell, a multiplicity of 
mutually insulated photosensitive elements ar 
ranged in a plane within said cell, means for 
projecting an image on said elements so that the 
potentials of Such elements are simultaneously 
changed in accordance with the light intensities 

3 
of corresponding areas of the image, means for 
electronically reducing from a predetermined ini 
tial value the potential of a plurality of photo 
sensitive surfaces adjacent the said elements, 
means for optically releasing electrons from the 
photosensitive surfaces, means for restoring the 
initial potential by the released electrons of those 
elements whose potentials have been changed 
and means for varying the flow of electric energy 
through a separate transmitting device for each 
of said portions in accordance With the successive 
potential changes resulting from Such restora 
tion. 

4. Apparatus for the electrical transmission of 
images which comprises a cell, a multiplicity of 
mutually insulated photoSensitive elements ar 
ranged in a plane within said cell, means for pro 
jecting an image on said elements So that the 
potentials of Such elements are simultaneously 
changed in accordance with the light intensities 
of corresponding areas of the image, means for 
electronically reducing from a predetermined ini 
tial value the potential of a plurality of photo 
sensitive surfaces adjacent the said elements, 
means for optically emitting from the photosensi 
tive surfaces electrons having velocities corre 
sponding to a potential difference between the 
point of emission and any point along their path 
of travel of less than 50 volts, means for restoring 
the initial potentials by the emitted electrons of 
those elements whose potentials have been 
changed and means for varying the flow of elec 
trical energy through a transmitting device in 
accordance with the successive potential changes 
resulting from Such restoration. 

5. Apparatus for the electrical transmission of 
images which comprises a cell, a multiplicity of 
mutually insulated photosensitive elements ar 
ranged in a plane within Said cell, means for pro 
jecting an image on said elements so that the 
potentials of such elements are simultaneously 
changed in accordance with the light intensities 
of corresponding areas of the image, means for 
successively electronically reducing from a pre 
determined initial value the potential of a, plu 
rality of photoSensitive Surfaces adjacent the 
said elements, means for optically emitting elec 
trons from the photosensitive surfaces, said emit 
ted electrons having velocities corresponding to 
a potential diference between the point of emis 
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Sion and any point along their path of travel of 
less than 50 volts, means for restoring by the 
emitted electrons the initial potentials of those 
elements whose potentials have been changed and 
means for varying the flow of electrical energy 
through a transmitting device in accordance With 
the Successive potential changes resulting from 
SUIch restoration. 

6. Apparatus for the electrical transmission of 
images which comprises a cell, a multiplicity of 
mutually insulated photosensitive elements ar 
ranged in a plane within said cell, means for 
projecting an image on said elements so that 
the potentials thereof are simultaneously changed 
in accordance with the light intensities of corre 
Sponding areas of the image, a grid adjacent to 
said elements and composed of parallel photo 
Sensitive Strips, means for projecting a line of 
light on the grid across the strips, means for 
moving the line along the strips, means for nor 
mally maintaining all the strips at a positive po 
tential Such that electrons are not emitted from 
them under the influence of said light, means for 
Successively and repeatedly reducing the poten 
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tial of said strips, during movement of the line 
of light along them, to a point where electrons 
may be emitted from parts illuminated by the 
light so that the initial potentials of those ele 
ments whose potentials have been changed by the 
light of the image are successively restored by 
emissions of electrons from different points re 
spectively closely adjacent to said elements, and 
means for varying the flow of electrical energy 
through a transmitting device in accordance with 
the Successive potential changes resulting from 
SUIch restoration. - 

7. Apparatus for the electrical transmission of 
images which comprises a cell, a multiplicity of 
mutually insulated photosensitive elements ar 
ranged in a plane within said cell, means for pro 
jecting an image on Said elements So that the 
potentials thereof are simultaneously changed 
in accordance With the light intensities of Corre 
Sponding areas of the image, a grid adjacent to 
Said elements and composed of parallel photo 
sensitive strips, means for projecting a line of 
light on the grid across the strips, means for 
moving the line along the strips, means for nor 
mally maintaining all the strips at a positive 
potential such that electrons are not emitted 
from them under the influence of Said light, 
means for causing a beam of cathode rays to 
Strike each Strip in Succession a number of timeS 
during movement of the line of light along Such 
strip, thus repeatedly to reduce the potential of 
such strip to a point where electrons may be 
emitted from an illuminated part of it. So that 
the initial potentials of those elements whose po 
tentials have been changed by the light of the 
image are Successively reStOred by emissions of 
electrons from different points respectively close 
ly adjacent to Said elements, and means for vary 
ing the flow of electrical energy through a trans 
mitting device in accordance with the Successive 
potential changes resulting from such restora 
tion. 

8. Apparatus for the electrical transmission of 
images comprising a cell, a first and a second 
plate of transparent insulating material adjacent 
to one another within said cell, a multiplicity of 
mutually insulated photosensitive elements on the 
surface of the first plate facing the second plate, 
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a grid composed of parallel strips of photoSensi 
tive material on the surface of the second plate 
facing the first plate, means for projecting an 
image through the second plate onto said photo 
sensitive elements so that the potentials of Such 
elements are simultaneously changed in accord 
ance with the light intensities of corresponding 
areas of the image, means for projecting a line 
of light through the first plate onto the Second 
plate acroSS the Strips of the grid, means for 
moving the line of light along the strips, means 
for normally maintaining all the strips at a 
positive potential such that electrons are not 
emitted from then under the influence of the said 
light, means for causing a beam of cathode rayS 
to Strike each. Strip in Succession a number of 
times during movement of the line of light along 
such strip, thus repeatedly to reduce the poten 
tial of such strip to a point where electrons may 
be emitted from an illuminated portion of it, so 
that the initial potentials of those elements on 
the first plate Whose potentials have been changed 
by the light of the image are successively re 
stored by emissions of electrons from different 
points on the second plate respectively closely 
adjacent to said elements, and means for varying 
the flow of electric energy through a transmitting 
device in accordance with the successive poten 
tial changes resulting from such restoration. 

9. In a television System wherein an optical 
image is arranged to fall upon a photosensitized 
area, the method of Scanning the photosensitized 
area, which comprises separately optically scan 
ning the photosensitized area in one direction, 
and electronically Scanning the area in a mutual 
ly perpendicular direction to resolve the complete 
Scanning into a Series of point Scannings. 

10. In a television system wherein an optical 
image is arranged to fall upon a photosensitized 
area, the method of Scanning the photosensitized 
area. Which comprises separately optically scan 
ning line by line the photosensitized area in one 
direction, electronically scanning line by line the 
area, in a mutually perpendicular direction to re 
Solve the complete SCanning into a Series of point 
scannings, and producing image signals from the 
ScanningS. 
FRANÇOIS CHARLES PIERRE HENROTEAU. 
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