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According to the known methods of electrical 
transmission of moving images, in order to en 
sure the continuity of visual impression, a cer 
tain number of images is transmitted per Second; 
each image is formed of a certain number of lines 
and each line is constituted by a certain number 
of points (image elementS). To each image 
point there corresponds an electrical impulse of a 
certain amplitude. In the receiving Set, this 
electical impulse is transformed into a luminous 
point the brilliancy of which varies in accord 
ance with its amplitude; this point constitutes 
one element of the image received. 
As transformers of the current into light, a 

Braun tube is most frequently employed at the 
present day, in which the luminous point is pro 
duced by an electronic beam modulated by the 
electrical impulse and impinging on a fluorescent . 
Screen. The use of luminous discharge tubes, 
Kerr cells etc. is also known, all these devices 
transforning the current received into modulated 
light and usually being combined with mechani 
cal scanning devices, such as Nipkow discs, 
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Weiler drums, etc. In all present day television receivers, this 
transformation of the current into light is done 
in an instantaneous manner and the duration 
of the luminous phenomenon is equal to the dura 
tion of the electrical impulse. The present in 
vention has for its object a new method of recep 
tion which is characterised by the feature that 
the duration of the luminous impulse exceeds that 
of the electric Current. While all present-day receivers are character 
ised by the direct transformation of the current 
impulse into a luminous point, according to the 
present invention there is introduced into the 
receiver an additional member which is subjected 
to the action of the electrical impulses and which 
serves in turn to vary the intensity of the lumi 
nous point. This member is arranged and oper 
ated in such a manner that it undergoes, under 
the influence of an electrical impulse, a modi 
fication which is a function of the impulse, and 
this modification is maintained for an interval of 
time which is longer than the duration of the 
impulse. Preferably, the arrangements are such 
that this interval is Substantially equal to the 
time of Scanning of the entire image. According 
to the invention, and due to this Collecting 
member, the result is obtained that the luminous 
points will maintain their brilliancy for an inter 
val of time which is much longer than in known 
receivers. If, for example, the image were con 
stituted by 100,000 points, and, if according to 

(C. 178-5) 
the invention, the brilliancy of a point were 
maintained throughout the transmission of an 
image, each point would make an impression on 
the eye of the observer for a time which is 100,000 
times longer than in existing receivers. The 5 
image. obtained according to the invention will 
therefore be much more brilliant and will even 
be suitable for projection onto a screen. . . 
Applied to receivers employing a cathode beam 

and fluorescent screen, the invention, without 10 
sacrificing the luminosity, allows of working with 
an electronic beam which is relatively little 
powerful and little accelerated, while in existing 
Braun tube receivers, it is necessary, in order to 
ensure a Sufficiently luminous image, to bombard 15 
the fluorescent screen violently, which deterior 
ates it and reduces the life of the tube. At 
tempts have been made in these tubes to increase 
the optical effect by employing a fluorescent Sub 
stance having a certain luminous inertia, but 2 
this effect necessitates a more intense bombard 
ment of the screen, which is therefore even more 
detrimental to the lift of the tubes; moreover, 
this property is difficult to adjust and to main 
tain constant. w The second feature of the operation of a re 
ceiver according to the invention, that is, the 
control of the intensity of the luminous points 
by the collector, may have for result either that 
the point remains luminous throughout the in- 30 
terval of time elapsing between the transmission 
of two Successive images (arrangements may be 
made. So that its brilliancy remains constant 
during the whole of this time; in certain cases it 
may vary progressively). 
The invention also offers the advantage of the 

diminution and even suppression of the flicker 
ing effect of the image received. Owing to a cer 
tain continuity in the luminosity of the points of 
the image, it is even possible, without interfering 40 
with the optical efficiency and without introduc 
ing the phenomenon of flickering, to reduce the 
number of images transmitted per second and, 
therefore, to diminish the frequency band for 
transmission. The accumulation or, more exactly, the storage 
of the electrical image impulses on the collect 
ing device may be done in the form of an electric 
charge (for example, an electronic deposit). 

After the accumulation of the electrical im- 50 
pulses on the collector and their transformation 
into luminous points, the collector is restored to 
its original state so as to be able to accumulate 
there the impulses of the following image. This 
method of clearing may be either instantaneous 55 
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(that is, the charge of the collector corresponding 
to an impulse will be suddenly effaced) or pro 
gressive. The instantaneous clearing is prefer 
ably effected by the scanning of the collector syn 
chronously with the accumulation of the elec 
trical impulses. The progressive clearing may be 
effected, for example, by the charge flowing away 
in a conductor offering a certain resistance. 

In the case of accumulation in the form of an 
electric charge, the collector is preferably con 
structed in the form of an electrode comprising 
the same number of cells insulated from one 
another as the number of points which it is de 
sired to receive per image. These cells are 
charged one after the other by the electrical 
image impulses and their charges are trans 
formed into luminous points. 
According to a modification of the invention, 

in the case where it is applied to receivers emi 
ploying a cathode beam and fluorescent screen, 
use is preferably made of such a collector com 
prising multiple elements or cells, and the latter 
are successively charged by an electronic beam 
modulated by the electrical image impulses and 
moving in synchronism with the image analysis. 
at the transmitting station. The cells will main 
tain their charge for a certain time not exceed 
ing that of the transmission of a complete 
image, and then by Suitable means their charges 
are caused to disappear and they are rendered 
suitable to be influenced by the impulses of the 
following image. The charges acquired by the 
cells of the collector modulate another stationary 
electronic beam transversing all the cells simull 
taneously. This beam inpinges on the fluores 
cent Screen and simultaneously produces there 
as many luminous points as there are cells.- The 
brilliancy of each point will be a function of the 
charge of the corresponding cell; the effect is 
maintained while this charge exists. The aggre 
gation of these points will form the image re ceived. 
The accompanying drawing illustrates the in vention by Way of example. 
Fig. 1 illustrates the application of the method 

of accumulation of the signals transmitted, in ac 
cordance With the invention, to a cathode-ray 
tube, by means of an intermediate electrode (co 
lector), on which the electric charges are de posited. 

Fig. 2 illustrates, on an enlarged scale, an en 
bodiment of the intermediate collector on which 
the electric charges are stored. This figure shows 
how the charges act to modify locally the illum 
ination of the fluorescent Screen. 
These figures are given only by way of example. 
In Fig. 1 there is illustrated, in Sectional view, 

the general arrangement of a vacuum tube pro 
vided with two electron guns, the first gun 6 serv 
ing to deposit electric charges on the collector 2 
and the second gun 22 utilising these electrified 
charges for producing locally the luminosity of 
the screen 2. 
In this figure, 9 denotes the antenna which re 

ceives the transmissions from the radio broad 
casting station, 8 the amplifier, and 7 the con 
trol grid of the electron gun 6. The electronic 
lens fo, f concentrates the electronic beam to 
a spot on the electrode 2. The deflecting plates 
3 and 4 are connected to a releasing device 5 
(of the thyratron type for example) and ensure 
the Scanning of the surface of the electrode 2, 
which constitutes a collector. The Scanning sys 
ten is Synchronized, as is customary, from the 

only for a certain time, 

2,179,205 
device 8, which receives not only the modulation 
but also the Synchronising signals. y 
Contrary to the television receiving devices 

comprising a Braun tube as have been employed 
up to the present day, the electrode 2 is not cov 
ered with fluorescent material and does not serve 
as a luminous screen, but serves only for the in 
stantaneous accumulation of the signals. 
This collecting electrode 12 is composed of a 

very large number of parallel insulating bands, 
Such as f6, 7, 8 etc. shown in section in Fig. 1, 
extending perpendicularly to the surface of the 
drawing. These collecting bands are inclined 
with respect to the path of the electrons proceed 
ing from the gun 6, so that the electrons em 
anating from this gun (and controlled by the tele 
vision amplifier 8) are successively deposited on 
the different elements of each band in propor 
tion to the scanning. The charges so deposited 
On each of the parts of the collecting electrode 
..can. Only flow away slowly, since the bands are 
good insulators. However, these charges exist 

In effect, owing to the slight conductivity of the support and also owing 
to the very Small traces of gas contained in the 
envelope and the free ions which render the 
medium conductive, or even by other means 
which will be hereinafter described, the charges 
deposited disappear at the end of a certain time 
S0 that the quantity of electricity remaining at 
each point of the collector is substantially a func 
tion of the quantity of light at the correspond 
ing point of the televised image; the continual 
Scanning of the Surface of the collector by the 
beam 6 modulated in intensity by the wireless 
reception has for effect to maintain this cor respondence. 
It is possible to employ the charges so deposited 

locally on the collector for controlling the 
luminosity of the fluorescent screen 2. 
To this end, the different bands of the collect 

ing electrode 2 are arranged so that a small in 
terval is left between them. They may be com 
pared to the opened slats of a Venetian blind. 
Their planes converge towards a geometrical 
point 22, where a second electron gun is placed. 
This second electron gun, Owing to the accelerat 
ing electrodes 8 and 9, furnishes a very in 
tense beam of exactly determined direction. This 
electron flux cannot be deposited on the insulat 
ing supports 6, 7, 8 etc. owing to its orientation, 
and it is incapable of modifying the distribution 
of the charges deposited owing to the gun 6. On 
the contrary, this electron flux coming from the 
gun 22 is controlled from the point of view of its 
intensity, at each of the points of its passage 
across the intervals between the 'slats' of the 
collecting electrode 2, so that the fluorescent 
screen 2?, which receives the electrons of the 
second beam 22, continuously reproduces the 
luminous image of the charges deposited on the 
collector 2, while maintaining their relative po 
sition. - 

Fig. 2 which reproduces, on an enlarged scale, 
the details of execution of the collecting elec 
trode f2 of Fig. 1 clearly shows how the control 
of the flux of the Second electron gun 22 is 
effected from the charges deposited. In this fig 
ure, there is illustrated at 24, 25, 26 a section 
of the general conductive mounting which serves 
as Support for the collecting insulating plates 6, 
7, 8 (slats of the Venetian blind). There is ill 

lustrated by the arrow 6 and by the arrow 22 the 
Orientation, at the outset, of the electrons pro 
ceeding from the gun 6 (for scanning the screen 
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f2) and from the gun 22 (causing the illumina 
tion of the Screen 2). As can be seen in this 
figure, the constitution of the support 24, 25, 26 
is such that the insulating plates are carefully 
protected against an electron flux proceeding 
from the gun. 22. Thus the front edges of the 
support 24, 25, 26 may be flanged so as to extend 
upwardly slightly above the surfaces of the in 
sulating plates, as shown. If necessary, an aux 
iliary grid 20 is used in addition for increasing 
this effect. The process of modulation of the 
beam of the gun 22 by the charges 6, 7, 8 is 
electrostatic. In the absence of electric charges 
deposited at points such as 7, the potential of 
this Surface is the same as that of the opposite 
conductive support 24. The electrons of the gun 
22 are not deflected from their path and the 
fluorescent screen 2 appears luminous through 
out the distance which separates two consecutive 
bands, that is, at 29-30. The dimensions of the 
luminous point So obtained are large enough. 
On the contrary, if charges have been deposited 
at points such as f (or 6, 8 etc.), the second 
beam proceeding from the gun 22 is deflected at 
3, 33. Part of the electrons is absorbed by the 
conductor 24. The surface of the fluorescent 
screen 2 impinged upon is reduced at 3, 32. 
This reduction of the dimensions of the point 
(therefore of the local luminous intensity) is as 
much more accentuated as the charge deposited 
upon the insulating support has been more in 
creased. The second electron flux (gun 22) may 
be very intense, as this gun need not furnish, like 
the spot of the gun 6, a very concentrated flux; 
this flux is, on the contrary, uniformly distributed 
over the whole of the surface of the screen, and 
the mutual repulsion of the electrons is there 
fore without disadvantage. This flux is no longer 
concentrated on one of the successive points, as 
is generally done in Braun tubes employed at 
the present day in television; therefore, there 
is no risk of causing the deterioration of the 
phosphorescent material, while maintaining an 
extremely intense mean luminosity which allows 
the projection of an image onto a large-size 
screen. It is interesting to note that the gun 6 
may have a very low power, as Small charges are 
sufficient for effecting the control of the second 
beam. The electron gun 22, which produces the 
luminosity of the screen 2 may operate con 
tinuously. In the example described, the charges 
deposited at points such as 6, 7, 8 disappear 
progressively as a result of the imperfect insul 
lation of the support. However, it may be advan 
tageous to obtain the sudden discharge, imme 
diately before the passage of the exploring beam. 
To obtain this sudden discharge, the following 
means may be employed. The insulating surface 
is covered with a material capable of emitting 
secondary electrons (for example, nickel). A 
second scanning electronic beam is employed, 
which is moved in Synchronism with the first 
but displaced with respect thereto. The elec 
trons of this second beam are moved at a very 
high initial speed. By impinging upon the Sur 
face of the collector 2, the secondary electrons 
So released cause the charge deposited by the 
beam 6 modulated by the signal to disappear. 
The discharge may also be effected by means 

of a luminous or ultra-violet beam, the surface 
of the collector being covered with a photo-emis 
Sive Substance. 

I claim: 
1. Receiving tube comprising a fluorescent 

Screen, a first electron gun emitting a first elec 

3 

tronic beam, a second electron gun emitting a 
second electronic beam, a multi-cellular collect 
ing grid arranged between said fluorescent screen 
and said first and second electron guns, said 
collecting grid including a series of slats of sub 
stantial width compared with the distance be 
tween them, said slots lying in planes inclined 
to the path of the electrons emanating from 
Said first electron gun so as to obstruct the pas 
Sage of Said electrons and substantially parallel 
to the path of the electrons emanating from said 
Second electron gun so as to provide a substan 
tially unobstructed passage for said electrons, 
each of Said slats comprising bands of insulating 
material forming the surfaces of the slats ex 
posed to the electrons emitted by said first elec 
tron gun and bands of conductive material form 
ing the under surface of said slats, means asso- . 
ciated with one of said electron guns for con 
centrating the beam emitted by said electron gun 
and for causing it to scan said collecting grid 
to deposit charges on said bands of insulating 
material, means associated with the other elec 
tron gun for spreading the electronic rays emit 
ted by Said gun over the area of said collecting 
grid, whereby the rays of said second electron 
beam, in passing between said insulating slats are 
deflected to an extent dependent upon the charges 
On the parts of the strips by which they pass, 
and by Striking the bands of conductive material 
are absorbed in a number dependent upon their 
deflection. w 2. Receiving tube comprising a fluorescent 
Screen, a first electron gun emitting a first elec 
tronie beam, a second electron gun emitting a 
Second electronic beam, a collecting grid ar 
ranged between said fluorescent screen and said 
first and second electron guns, said collecting 
grid comprising a Series of supporting strips of 
substantial width lying in planes inclined to the 
path of the electrons emanating from said first 
electron gun and substantially parallel to the 
path of the electrons emanating from said sec 
Ond electron gun and charge receiving cells 
mounted on said strips, each cell corresponding 
to a picture point, means associated with one of 
Said electron guns for concentrating the beam 
emitted by said electron gun and for causing 
it to scan said collecting grid to deposit charges 
On each of said cells, means associated with the 
other electron gun for spreading the electronic 
rays emitted by said gun over the area of said 
Collecting grid, whereby the rays of the second 
electron beam passing between said strips are de 
flected to an extent dependent upon the charges 
on the cells by which they pass and, by striking 
the strips towards the rearward edges thereof, 
are adsorbed in a number dependent upon their 
deflection. 3. Receiving tube comprising a fluorescent 
Screen, a first electron gun emitting a first elec 
tronic beam, a second electron gun emitting a 
Second electronic beam, a Collecting grid ar 
ranged between said fluorescent screen and said 
first and second electron guns, said collecting grid 
comprising a Series of Supporting strips of sub 
stantial Width lying in planes inclined to the 
path of the electrons emanating from said first 
electron gun and Substantially parallel to the 
path of the electrons emanating from said sec 
ond electron gun and charge receiving cells 
mounted on said strips, each cell corresponding 
to a picture point, means aSSOciated With one of 
Said electron guns for concentrating the beam 
emitted by said electron gun and for causing it 
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4. 
to scan said collecting grid to deposit charges on 
each of said cells, means associated with the 
other electron gun for spreading the electronic 
rays emitted by said gun over the area of Said 
collecting grid, and screen members arranged in 
front of said strips for protecting said cells from 
the electrons of the second electronic beam, 
whereby the rays of the second electron beam 
passing between said strips are deflected to an 
extent dependent upon the charges on the cells 
by which they pass and, by striking the strips 
towards the rearward edges thereof, are adsorbed 
in a number dependent upon their deflection. 

4. Receiving tube comprising a fluorescent 
s screen, a first electron gun emitting a first elec 

tronic beam, a second electron gun emitting a 
second electronic beam, a collecting grid arranged 
between said fluorescent screen and said first 
and Second electron guns, Said collecting grid 
comprising a series of Supporting strips of Sub 
stantial width lying in planes inclined to the 
path of the electrons emanating from said first 
electron gun and substantially parallel to the 
path of the electrons emanating from said Sec 

25 ond electron gun and charge receiving cells 
mounted on said strips, each cell corresponding 
to a picture point, means associated with one 
of said electron guns for concentrating the beam 
emitted by said electron gun and for causing it 

80 to Scan said collecting grid to deposit charges on 
each of said cells, means asSociated with the 
other electron gun for Spreading the electronic 
rays emitted by said gun over the area of said 
collecting grid, the edges of the supporting strips 
facing the electron guns, being turned upwardly 
slightly above the charge receiving Surfaces of 
the cells to protect said cells from the electrons 
emitted by said second electron gun, whereby the 

2,179,205 
rays of the second electron beam passing between 
said strips are deflected to an extent dependent 
upon the charges on the cells by which they 
pass and, by striking the strips towards the rear 
ward edges thereof, are adsorbed in a number 
dependent upon their deflection. 

5. Receiving tube comprising a fluorescent 
screen, a first electron gun emitting a first elec 
tronic beam, a second electron gun emitting a 
second electronic beam, a collecting grid arranged 
between said fluorescent screen and said first and 
second electron guns, said collecting grid con 
prising a series of supporting strips of Substan 
tial width lying in planes inclined to the path of 
the electrons emanating from said first electron 
gun and substantially parallel to the path of the 
electrons emanating from said second electron 
gun and charge receiving cells mounted on said 
strips, each cell corresponding to a picture point, 
means associated with one of said electron guns 
for concentrating the beam emitted by said elec 
tron gun and for causing it to scan said collecting 
grid to deposit charges on each of said cells, 
means associated with the other electron gun , 
for spreading the electronic rays emitted by said 2 
gun over the area of said collecting grid, where 
by the rays of the second electron beam passing 
between said strips are deflected to an extent de 
pendent upon the charges on the cells by which 
they pass and, by striking the strips towards 
the rearward edges thereof, are adsorbed in a 
number dependent upon their deflection, Said cells 
and said Supporting strips having Sufficient con 
ductivity to form a leakage resistance permitting 
the charges to leak away between each successive 3. scanning operation. 
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