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TELEVESON SYSTER 
Wladimir K. Zworykin, Coilingswood, N. Y., as 
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poration of Ameriea, New York, N. Y., scor 
poration of Delaware 
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Renewed January 30, 1937 . . . 
13 claims. (C. 178-72) 

My invention relates to improvements in tele 
vision systems, and it has particular relation to 
systems of the type wherein the scanning devices, 
at both the transmitter and receiver, are devoid 

5 of moving mechanical elements. 
It has been proposed, heretofore, to employ 

for television transmission a cathode ray tube 
wherein the Cathode comprises or is made up of 
a large number of relatively small photoelectric 

10 Cells exposed to the cathode ray for scanning 
thereby. This construction, while providing for 
satisfactory results, has been found to introduce 
difficulties as regards practical construction of 
the cathode unit. Prior art construction of the 

5 general type referred to is disclosed by my co 
pending application Serial No. 448,834, filed May 
1, 1930, assigned to the Westinghouse Electric 
and Manufacturing Company. 
One of the objects of the present invention, 

20 therefore, is to provide an improved method for 
television transmission and apparatus therefor 
which will not only avoid the difficulties referred 
to in the construction proposed heretofore, but 
will be more satisfactory and produce better re 

25 sults in the way of possibilities for sharper and, 
generally, better reception at the receiver. 

In accordance with my invention, an image 
of the object at the transmitting end is projected 
onto a single photoelectric or light-sensitive 

30 cathode, the occurring electron emission from the 
latter is accumulated on an anode in the form 
of a relatively large number of small electrostatic 
charges spaced uniformly over the area of the 
anode and at relatively small distances apart, a 

35 cathode ray is developed and is caused to Scan 
the anode and effect successive neutralization of 
these electrostatic charges during each scanning 
cycle, and the charges are utilized to control the 
influence of the scanning ray with respect to a 

40 circuit in a suitable radio or other transmission 
System. 

Further, in accordance with my invention, tele 
vision transmission is effected, in part, by ac 
cumulating electrostatic charges at spaced 

45 regions or spots over an area commensurate with 
the area of the image to be transmitted, the 
magnitude of the charge at any region or spot, 
at any instant, corresponding to the degree of 
light-intensity at that instant on a correspond 

50 ing region or spot of the image. 
Still further in accordance with my invention, 

improved television transmission is provided for 
by projecting a light image of the object onto a 
single unitary light-sensitive cathode, developing 

55 an undistorted electrical image from the occur 

plane of the cathode ff. 

ring electronic emission from the cathode, and 
scanning the electrical image by a cathode ray 
or beam to influence a circuit in a suitable radio 
or other transmission system. . 
My invention resides in an improved method 

and apparatus of the character hereinafter de 
scribed and claimed. 

For the purpose of illustrating my invention, 
an embodiment thereof is shown in the drawings, 
in Which 

Fig. 1 is an enlarged fragmentary diagram 
matic view of a television transmission system embodying the present improvements; 

Fig. 2 is a diagrammatic view of a television 
transmission system embodying the present im provements; 

Figs. 3 and 4 are graphical illustrations; 
Fig. 5 is a sectional view, the section being 

taken on the line 5-5 in Fig. 2; - 
Fig. 6 is an enlarged sectional view, the section 

being taken on the line 6-6 in Fig. 5; 
Fig. 7 is an enlarged fragmentary view, show 

ing a modification; 
Fig. 8 is a section taken on line 8-8 in Fig. 7; 

and 
Fig. 9 is a view similar to Fig. 1, showing a 

modification. 
The cathode ray tube f is provided with a 

single unitary photoelectric cathode if in the 
form of a fine mesh screen of suitable light 
sensitive material characterized by the fact that 
electron emission occurs from a surface of the 
material when the same is exposed to light and 
at a rate which corresponds to and increases with 
increase in light-intensity. 
A pair of relatively thin plate electrodes 2 

and 3 are supported as shown in spaced rela 
tion to each other and in planes parallel to the 

These electrodes are 
provided with apertures through which tubular 
insulating members f4 extend, as more clearly 
shown in Fig. 1. A plurality of metallic elements 
5, having head portions 6 at one end thereof, 

extend through the members 4. 
An electrode 7, in the form of a fine mes 

screen, is supported in the tube 0 in close prox 
imity to the head portions 6. 
The number and arrangement of the elements 
5 are chosen to suit particular conditions. For 

the purpose of transmitting an image or picture 
framed in a five inch square, it is contemplated 
to employ sixty-four hundred of the elements 5 
and arrange the same uniformly Over the area in 
eighty evenly spaced parallel rows, each row con 
taining eighty evenly spaced elements. 
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2 
The tube 0 is provided with an electron gun 
8 of any suitable construction operable to de 
velop a cathode ray or a beam of such rays and 
to project the same onto the elements S. An 
example of the construction contemplated for 
the electron gun is disclosed in my co-pending 
application Serial No. 407,652, filed November 16, 
1929, and assigned to the Westinghouse Electric 
and Manufacturing Company. 
The cathode ray or beam is caused to scan the 

area within the image or picture frame, there 
being, for example, twelve to twenty scannings of 
such area each Second, the manner of scanning 
being such that the ray or beam strikes each 
region of such area at and immediately about 
each of the head portions 6 during each scanning 
cycle. In the present embodiment of my inven 
tion, the means or apparatus for such purpose is 
indicated as being of the well known type com 
prising, for example, coils 9 supplied by a 480 
cycle oscillator 20 and plates 2 supplied by a 
10 cycle oscillator 22, the coils 9 providing for 
horizontal deflection of the ray or beam of rays 
and the plates 2 providing for vertical deflec 
tion. This type of apparatus and the associated 
parts and connections therefor are disclosed in 
more detail in my Letters Patent No. 1,691324 of 
Nov. 13, 1928. 
The electrode 2 is connected to the positive 

side of a battery. 23, while the cathode f is con 
nected to the negative side of this battery. An 
electrostatic field is thus developed and main 
tained between the cathode f and the adjacent 
face of the electrode 2. The distance between 
adjacent faces of the cathode if and the elec 
trode f2 is relatively small, that is, of the order 
of one eighth of an inch. The electrostatic lines 
of force are therefore parallel to each other and 
perpendicular to the adjacent parallel faces of 
cathode and the positive electrode or anode 2. 
The electrode 3 is connected as shown to the 

end 24 of a resistance 25, the other end of this 
resistance being connected to the positive side of 
the battery 23. - 
The negative side of the battery 23 is grounded 

through connection 26. 
The electrode 7 is maintained at a fixed posi 

tive potential by connecting the same to the posi 
tive side of the battery, 23 through a connection 
27. A battery 28 may be included in the connec 
tion 27 to increase this potential if desired. 
The input leads 29 and 30 of a suitable amplifier 

3f are connected across the series-connected re 
sistance and battery 23. The output leads 32. and 
33 of this amplifier are connected in the usual 
manner to the well known associated apparatus 
and parts, all indicated by reference numeral 34, 
of a suitable radio or other transmission system. 
The image 35 of an object, indicated by the 

arrow 36, is projected through a suitable lens or 
lens system 37 onto the light-sensitive surface of 
cathode . 
The manner or principle of operation of the 

present transmitting system is believed to be as 
follows: 

Each of the elements 5 and the respective 
regions of electrodes 2 and 3 immediately about 
the same constitute a condenser which is continu 
ously charged by the electron emission from 
cathode f, indicated by the arrows 39. This 
electron emission develops at the light-sensitive 
surface of cathode upon which the light image 
is projected, the degree or rate of such emission 
from any particular spot or point corresponding 
to and increasing with the light intensity thereon. 

2,157,048 
The entire number of electrons emitted from the 
light-sensitive surface of cathode reach the 
adjacent face of the composite anode. The elec 
trons emitted from the regions or spots 42 of the 
light-sensitive surface reverse their direction of 
travel upon leaving this surface, under the in 
fluence of the electrostatic field, pass through 
the openings in the Cathode and move toward 
the anode along the parallel electrostatic lines of 
force between the adjacent faces of the cathode 

and the electrode 2, as indicated by the ar 
rows 43. These electrons then leak to ground by 
way of the battery 23 and the connection 26. 
Electrons emitted from the regions or spots 40 
between those designated by reference numeral 
42 also reverse their direction of travel in like 
manner upon leaving the light-sensitive surface, 
as indicated by the arrows 4, under the influ 
ence of the electrostatic field, move toward the 
anode along the parallel electrostatic lines of 
force between the adjacent faces of the cathode 
if and the electrode 2, as indicated by the arrows 
39, and contact with the elements 5, charging 
the same respectively to certain values as deter 
mined by the illumination of corresponding re 
gions or spots 40 on the cathode ff. 
The charge curve of each condenser is shown 

in Fig. 3, wherein Es is the charge for saturation 
and Emaac the maximum charge which any-con 
denser can receive under any conditions of illu 
mination of the object. That is, where a particul 
lar region or spot 40 on the light sensitive surface 
of cathode f is one of the brightest spots of the 
image, the particular condenser of which the ad 
jacent element 5 is a part will receive the maxi 
mum charge, Emac. No condenser is, therefore, 
ever charged to saturation, the charging action 
always being confined to the straight-line portion 
of the charge graph, and between the limits zero 
and Emac. The manner in which this action is 
obtained will hereinafter more fully appear. 

For the purpose of simplification, the influence 
or effect of the ray 44 of electrons from the source 
or gun 8 will be considered in a given instance, as 
the same strikes one of the regions or spots 38 of 
the composite anode 3-5 during the scanning 
action or cycle of the beam of electron rays 
focused on and directed to this region or spot at 
the instant. 
The electrons of the ray 44 reach the Screen or 

positive electrode 7 at a velocity corresponding 
to the potential difference between this electrode 
and the cathode 46, Part of these electrons Strike 
the wire of screen f7 and are absorbed thereby 
and pass or leak to ground by Way of the batteries 
28 and 23 and the connection 26. The electrons 
which pass through the openings of the screen 7 
strike directly the region or spot 38 on the exposed 
face of the composite anode, part of these elec 
trons striking the head portion f6 of element 5, 
the remainder striking the surface portion of 
the electrode 3 immediately adjacent or about 
the element 5, as indicated by the arrows 44d. 
When all the elements 5 are uncharged, or 

charged to the same potential, the same number 
of electrons strike each of these surface portions 
of the electrode 3 for all positions of the ray 
44 with respect to the composite anode. There 
fore, when there is no image on the light-sensitive 
surface of the cathode , or in other words, when 
the illumination is uniform over such surface, the 
electrons of the ray 44 contacting with the ex 
posed surface of the electrode f3, as indicated by 
the arrows 44a, cause a direct current at constant 
voltage to flow through the resistance 25, and 
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2,157,048 
thence by Way of the battery 23 and ground to 
the cathode 46, the magnitude of the direct cur 
rent being determined by the constant number 
of electrons striking the electrode 8 each instant 
of the Scanning period. 
When, however, any of the elements 5 are 

charged, or the charge thereof varies from an 
initial value, due to projection of an image upon 
the cathode if and resulting variation in light 
intensity on the different regions or spots 40, the 
number of electrons which reach any particular 
region of the electrode 3, as indicated by the ar 
rows 44a, will vary under control of the charge E. 
on the associated element 5. This variation in 
the number of electrons which reach any par 
ticular region of the electrode 3 will be inverse 
ly proportional to the value of charge E. On the 
associated element 5 to which the ray 44 is 
directed at the instant, and, it follows, Will be 
also inversely proportional to the magnitude of 
light intensity On the adjacent and corresponding 
region or spot 40 of the image 35. Wariation in 
the number of electrons reaching any scanned 
region of the electrode 3 at any instant of the 
scanning period effects variation in or modula 
tion of the initial direct current voltage across the 
resistance 25. The potential on the grid 47 of the 
amplifier 3 varies in accordance with Such varia 
tion in voltage drop across the resistance. 
The action just described is attributed to a 

negative field developed at the head portion 6 
of each element 5, the field strength being de 
termined by and varying with the charge E. 
This field has a retarding or opposing effect with 
respect to the entire number of electrons which 
pass through the screen f7. If the charge E is 
relatively small, this retarding effect or influence 
will also be small, and the number of electrons 
striking the electrode 3 will be correspondingly 
great. Conversely, if the charge E is relatively 
great, this retarding effect or influence will also 
be great, and the number of electrons striking 
the electrode 3 will be correspondingly Small. 
The full significance and advantage of the con 

ditions in my present improved apparatus which 
allow or provide for storage or accumulation of 
the electrostatic charges E. during a relatively 
large period of time, that is, during the entire 
period of the picture or scanning cycle of the ray 
44, will be better appreciated upon comparison: 
with conditions in television systems proposed 
heretofore. In these systems, the period of time 
during which the photocell or photocells of the 
transmitting apparatus are exposed to the in 
fluence of the light from each spot or region of 
the image is very short. For example, in Such 
apparatus for transmitting a picture of one 

60 

hundred lines with one hundred picture elements 
to each line, this period of time would be only 
10-4 times the picture or Scanning period. If 
the scanning rate is twelve pictures per second, for 
example, the number of electrons released by the 
photocell at any instant is measured by the 
photrons of light emitted in w 

Y 1 n X10 
seconds from the particular spot of the object 
being scanned at this instant. It will therefore 
be appreciated that even for the brightest spot of 
the object, the number of light photrons available 
or effective to influence the photocell during each 
scanning period is extremely small. 
In my present improved apparatus, on the 

contrary, the light photrons emitted from each 

3 
spot of the image are all effective with respect 
to the light-sensitive part of my apparatus dur 
ing the entire picture Or Scanning period, or in 
other words, for a period 10,000 times longer than 
has been the case in apparatus proposed here 
tofore. For similar conditions, therefore, the 
available or effective photoelectric current pro 
vided by the present improved transmitter is ten 
thousand times stronger than that in the prior 
construction referred to. 
Those electrons of the ray 44 which strike the 

head portion 6 of the element 5 induce or cause 
emission of electrons from this element to the 
screen 7, as indicated by the arrows 49, to effect 
discharge of the charge E within the time Td, 
This electron emission is secondary with respect 
to that indicated by the arrows 39, 8 and 43. 
The electrons of the secondary emission thus 
drawn to or absorbed by the screen 7 pass to 
ground by way of the batteries 28 and 23. 
The condenser charge E, by the action ex 

plained above, controls the extent Or degree of 
influence of the ray 44 with respect to the elec 
trode 3 in effecting variation in or modulation 
of the potential on the grid 47 of the amplifier, 
the amount of such variation being inversely pro 
portional to the amount or magniture E of the 
charge. 

It will be understood that each of the con 
densers, of which the elements 5 are parts, are 
in effect, being continuously charged due to the 
continual electron emission from the light-sensi 
tive surface of the cathode , collection of the 
charge taking place during the full period of the 
picture being transmitted, or in other words, 
during the full period of the scanning cycle of 

5 
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the ray 44. This period will be, for example, of . 
the Order of One twelfth to One twentieth of a 
Second. 
The time allowed for each element 5 to ac 

Cumulate its respective charge E is that elaps 
ing between the times of succeeding contacts or 
impacts of the ray 44 on the particular region or 
spot 38 of the composite anode with which the 
element is associated. The scanning rate of the 
ray 44 is made so great that, although each ele 
ment 5 is being continuously charged in the 
manner explained, the charging time Tc is never 
great enough to permit accumulation of a charge 
greater than Emdac for the brightest spot or re 
gion of the light image. The graph of Fig. 4 
is intended to represent a condition wherein Tcl 
is approximately one-twelfth of Tc. 
From the foregoing, it will be seen that an 

electrical image, in the form of a large number 
of electrostatic charges, is developed on the anode 
structure f3-5, this image in effect being pro 
jected without distortion from the light-sensitive 
cathode upon which the light image 35 is pro 
jected, the amount or degree of electrostatic 
charge E. at any spot or region on the electrical 
image corresponding to and varying with the 
degree of light intensity on the respective ad 
jacent spot or region of the light image. By 
Scanning the electrical image with the cathode 
ray or rays 44, the potential on the grid 47 of the 
amplifier is varied Or modulated in exact accord 
ance with the different degrees of light intensity 
on the various spots or regions of the light im 
age, the number of Scannings each second being 
adequate to provide for satisfactory reception of 
a moving image at the receiver. 

. As shown in Figs. 5 and 6, the electrode plates 
2 and 3 may be clamped at their edges between 
complementary supporting rings 50 of suitable 
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insulating material and provided with lugs 5 
embedded in the wall of the tube 0. A spacing 
ring 52 of insulating material is interposed be 
tween the plates 2 and 3, as shown. ScreWS or 
other suitable means 53 may be employed to 
clamp the rings 50 together. 
As a modification, it is contemplated to substi 

tute for the mesh cathode. a photo-Sensitive 
semi-transparent film deposited on the inside 
face 64 of the tube ?o at the large end thereof. 
In such case, the image 35 would be projected 
upon the film to develop an electron emission 
corresponding to and effective for the same pur 
pose as that in Fig. 1, as represented by the ar 
rows 39, 4 and 43. 
The anode 3-5 may be constructed in dif 

ferent ways to suit different requirements, each 
construction, however, being characterized by the 
fact that it will receive the electrical image de 
veloped at cathode and projected therefrom as 
indicated by the arrows 4 and 39. For example, 
in the construction shown in Figs. 7 and 8, the 
anode comprises two electrode sections or units 
2a and 3a corresponding, respectively to the 
plates or electrodes 2 and 13 in Fig. 1. Each of 
the electrodes 2a and 3a is made up of a plu 
rality of strips 54 of nickel or other Suitable ma 
terial. These strips are corrugated and arranged 
as shown, the engaging edges being secured to 
gether in any suitable manner Such as by spot 
welding, as indicated by reference numeral 55. 
Tubular insulators 4a carrying the metallic in 
serts 5a extend through the openings 56 between 
adjacent strips 54, and have a close fit with 
respect to the latter. 
The electrodes 2 and 3 in Fig. 1 may be com 

bined into a single electrode 57, as shown in Fig. 
9. In this case, the action or principle of opera 
tion is the same as that in the arrangement or 
system of Fig. 1, the lefthand surface portion 58 
of the electrode 57 corresponding to and func 
tioning in the same manner and for the same 
purpose as the electrode 2 in Fig. 1, the right 
hand surface portion 59 corresponding to and 
functioning in the same manner and for the 
same purpose as the electrode 3 in Fig. 1. The 
single electrode 57 may be fabricated or built up 
in accordance with the modified construction in 

5 5 
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Figs, 7 and 8, in which case one of the sections 
2a and 3a would be omitted. 
It is contemplated to provide the tube 0 with 

an interior coating 60 of silver or other suitable 
material, over the area between the lines 6 and 
62. This coating is electrically connected to the 
electrode 3 by a connection 63, and is therefore 
maintained at a positive potential. This coating, 
at a relatively high positive potential, creates 
an influence with respect to the cathode beam or 
ray to focus the same to a well defined spot on 
the anode 3-5. 
The tube 0 is evacuated to the highest possible 

degree. 
From the foregoing, it will be seen that an 

improved method of television transmission has 
been provided wherein an electrical image is de 
veloped from a light image, and a cathode ray 
developed and caused to scan the electrical im 
age to influence a circuit in a suitable transmis 
sion system. In the embodiment of my inven 
tion disclosed, the electrical image is in the form 
of a relatively large number of electrostatic 
charges developed at uniformly spaced Spots or 
regions over the surface of an electrode exposed 
on one side of and scanned by a cathode ray. 

I claim as mv invention:- 

2,157,048 
1. In the art of television transmission, the 

method which comprises projecting an image to 
be transmitted upon a photoelectric Cathode, ac 
cumulating the occurring electron emission from 
said cathode at regions spaced with respect to 
each other and disposed over an area commen 
surate with the image area, developing a cathode 
ray, scanning said regions with said ray to ini 
tiate a secondary electron emission from said re 
gions, and absorbing the electrons of Said sec 
ondary emission by an anode. 

2. In a television transmission System the con 
bination with means for transmitting picture sig 
nals of apparatus for developing such signals 
which comprises a source of cathode rays, a pho 
toelectric cathode positioned remote from said 
Source, a first and a Second electrode element ar 
ranged in a plane substantially parallel to the 
photoelectric cathode and separated from each 
other and from the cathode and located between 
the cathode and the source, a plurality of pin 
like elements carried by and distributed Over the 
said electrode elements, said pin-like elements 
being spaced with respect to and insulated from 
each other and from the supporting electrodes, 
a third electrode element interposed between the 
pin-like elements and the ray Source, and means 
for causing the ray developed to simultaneously 
scan the Said third electrode and the area. Over 
which the pin-like elements are distributed. 

3. In a cathode ray tube, a source of cathode 
rays at one end of the tube, a substantially uni 
form photoelectric surface perforate to the free 
flow of electrons therethrough at the other end 
of the tube, a pair of plate-like electrodes ar 

0 
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30 

35 
ranged in spaced parallel relationship to each 
other and to the photoelectric surface and each 
interposed between the photoelectric surface and 
the ray source, a plurality of pin-like electrodes 
insulatingly supported from each other and from 
the plate electrodes carried by the plate electrodes 
and protruding therebeyond toward the raysource 
to be scanned by the developed ray, and a mesh 
like positive potential electrode located between 
the protruding pins and the ray source whereby 
the developed ray in reaching the pin-like elec 
trodes passes through the mesh. 

4. In cathode ray apparatus of the character 
described, a tube provided with a first electrode 
having a light-sensitive surface and being per 
forate to the free flow of electrons transversely 
through the same, a second electrode disposed in 
proximity to and in substantially parallel rela 
tion to said first electrode, said second electrode 
being imperforate to the free flow of electrons 
transversely through the same and comprising a 
plurality of electrically-conductive elements in 
sulated from each other and from said Second 
electrode, and each exposed on both sides of the 
latter, and means for developing a ray of elec 
trons directed at said second electrode, said sec 
ond electrode being disposed between said means 
and said first electrode. 

5. In a television transmission System, means 
for transmitting picture signals, means for devel 
oping picture signals and supplying the same to 
said first-named means; said second-named 
means comprising a cathode ray tube provided 
with first, second and third electrodes supported 
in spaced and substantially parallel relation to 
each other, said first electrode having a light 
sensitive surface and being perforate to the free 
flow of electrons transversely through the same, 
said second electrode being disposed between said 
first and third electrodes, a plurality of electri 
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cally-conductive elements forming part of said 
Second electrode and each insulated from the 
same and from each other and each exposed on 
both sides of said second electrode, and means . 
for developing a ray of electrons directed at said 
third electrode and the adjacent side of said 
second electrode, said third electrode being per 
forate to the free flow of electrons transversely 
through the same; and means connected to and 
maintaining Said second and third electrodes at 
a relatively high positive potential with respect 
to the potential of said first electrode. 

6. In combination with a television transmis 
Sion system, an electron tube including at one 
end thereof a mesh-like screen member, photo 
electric material covering one side of said mesh 
like screen member onto which an optical image 
is adapted to be projected, means at the opposite 
end of the tube for producing an electron beam, 
a pair of plate-like electrodes positioned closely 
adjacent said mesh-like member and interme 
diate the mesh-like member and the electron 
beam Source, and a plurality of collecting pin 
electrode members insulatingly supported between 
said plate like electrode members and each other 
and protruding therebeyond in the direction of 
the source of the electron ray whereby the elec 
tron ray when developed may be caused to scan 
Said pin-like members. 

7. In a cathode ray image transmitting tube, a 
Source for developing an electron beam at one end 
of the tube, a mesh-like member positioned at 
the opposite end of the tube, said mesh-like mem 
ber having a coating of photoelectric material 
upon One side - thereof upon which an optical 
image is adapted to be projected to cause the 
emission of electrons, a plurality of electrode 
members positioned intermediate the mesh-like 
photoelectric member and the electron beam 
Source, said members being adapted to have ap 
plied thereto voltages positive with respect to 
the electron Source and to the photoelectrically 
Coated mesh-like member, a plurality of pin-like 
members insulatingly supported between said 
plate-like electrode members and protruding 
therebeyond in the direction of the electron beam 
Source for collecting the electrons emitted from 
the photoelectric mesh-like member under light 
activation, means for causing the developed elec 
gron beam to Scan the Said pin-like members to 
release the collected charges thereon to initiate 
electrical signals representative of the light image 
falling upon the photoelectric mesh-like mem 
ber, and a screen electrode through which the 
developed electron beam is adapted to pass posi 
tioned intermediate the ends of the pin-like 
members and the electron beam source. 

8. A television system comprising an electron 
tube, means for producing an electronic scanning 
beam within the tube, an electrode member com 
prising a plurality of electrically isolated sections 
each of Substantially elemental size, a light sensi 
tive surface, means for producing on one side of 
the isolated sections of the electrode in accord 
ance with illumination of the light sensitive-sur 
face an electrostatic charge image, and means for 
moving the produced electronic scanning beam 
across the opposite side of the isolated sections of 

the electrode member to discharge the stored 
electrostatic charges and thereby produce signal 
ling impulses proportional to the light initiating 
the electrostatic charges. 

9. A television system comprising an electron 
tube, means for producing an electronic scanning 
beam within the tube, an electrode member com prising a plurality of electrically isolated sec 

S 

tions each of substantially elemental size and 
having two exposed sides, a light sensitive sur 
face, means for producing on one side of the 
isolated sections of the electrode in accordance 
with illumination of the light sensitive surface 
an electrostatic charge image, and means for 
moving the produced electronic scanning beam 
acroSS the Opposite side of the isolated sections 
of the electrode member to discharge the stored 
electrostatic charges and thereby produce sig 
nalling impulses proportional to the light initiat 
ing the electrostatic charges. 

10. A television System comprising an electron 
tube, means for producing within the electron 
tube a cathode ray Scanning beam, an electrode 
member comprising a plurality of electrically 
isolated Sections each of substantially elemental 
Size positioned in the path of the developed 
cathode ray beam, insulating means for Sup 
porting each of the plurality of electrically iso 
lated sections of the electrode member, a light 
Sensitive surface, means for projecting an image 
of a subject upon the light sensitive surface for 
releasing photoelectrons and producing thereby 
On One side of the isolated sections of the electrode 
member an electrostatig charge image of the 
light image, and means for moving the cathode 
ray beam across the opposite side of the isolated 
Sections of the electrode to discharge the stored 
Charges. 

11. In a television system, means to produce an 
electrical current image of a light image, means 
to convert the electrical current image into an 
electrostatic charge image, and means for scan 
ning the electrostatic charge image to produce signalling impulses. 

12. In a television system, a photoelectric Sur 
face, means for illuminating the photoelectric 
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surface with the light image of a subject of which 
a reproduction is to be produced at desired re 
ceiving points so that there is released from the 
photoelectric surface an electrical current image 
representative of the light image, means for 
producing from the resultant current image an 
electrostatic replica and means for scanning the 
electrostatic replica to produce signals represen 
tative of the Original optical image. 

13. In a television system an electron tube, a 
photoelectric surface positioned within the elec 
tron tube, means for focussing a light image upon 
the photoelectric surface to produce a current 
image representing the light image, means for 
converting the produced current image into an 
electrostatic image, means for developing a cath 
Ode ray beam, and means for moving the cathode 
ray beam for scanning the electrostatic image to 
produce signals for transmission representative 
of the Original Optical image. 

VLADIMIR. K. ZwoRYKIN. 
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