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~ This invention relates to improvements in sys 
te'ms for reception by television. 
In the art of reception of an image by tele 

vision, visibility has been limited, in construc 
' tions proposed heretofore, on account of inabil 
ity to develop su?‘icient light at the individual 
regions or spots of the composed image. While 
the amount of light or brightness of the image 
obtained has been sumcient for reception of an 
image in a relatively small frame, this is entire 
1y inadequate for development of an image over 
a surface or a screen of substantial area, such - 
as that of the usual moving picture screens in 
theatres, for presentation to a large audience. In 
the various systems proposed heretofore, the 
brightness of the image is limited to the glow 
discharge of a glow tube or lamp as e?ected by 
the received picture current. 

It has been proposed to enlarge the relatively 
small image by projecting the same ‘upon a 
screen. ‘This expedient, however, has its limita 
tions clue to the optical limitations or losses and, 
for this reason, it has been no solution of the 

' problem of development of an image comparable 
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in size and brightness with that of present day 
moving pictures. 
The object of the present invention, therefore, 

is to provide an improved television receiving sys 
tem wherein an image of any desirable size and 
brightness may be developed on a suitable screen 
structure and, generally, to‘ provide for reception 
by television of an image comparable in size and 
brightness to that of present day moving'pictures. 
In accordance with my invention, a local light 

source of substantially constant intensity is de 
veloped at a television receiving station, the light 
is utilized to illuminate a screen of any suitable 
size at the station, and the manner of illumina 
tion of the screen is controlled in accordance with 
variations in the received picture current to de 
velop or compose an image on the screen. 
More particularly, in accordance with my in 

vention, a screen of any desirable size at a tele 
vision receiving station is exposed to a local light 
source and a. cathode ray is developed and is uti 
lized to control the degree or mode of illumina 
tion of the screen by the light in such manner 
as to compose or develop an image on the screen. 
My invention resides in an improved method 

and apparatus of the character hereinafter de 
scribed and’ claimed. 
For the purpose of illustrating my invention, 

one embodiment thereof is shown in the draw- . 
ing, wherein 

Fig. 1 is a diagrammatic view of a television 

(Cl. 178-6) 

receivsing system embodying the present improve 
men ; 

Fig. 2 is an enlarged fragmentary view of one 
of the parts, looking toward the right in Fig. 1; 

Fig. 3 is a sectional view, the section taken on 
a‘ line corresponding to the line 3-3 in Fig. 2; 

Fig. 4 is a diagrammatic view, showing a modi 
?cation; ' 

Fig. 5 is an enlarged sectional view, the section 
taken on a line corresponding to line 5-5 in 10 
Fig. 4. 
With reference to Fig. l, cathode ray tube ap 

paratus, designated generally by reference nu 
meral I0, is supported as shown between a screen 
i I of any desirable size and a local light source l2. is 
A suitable lens or lens system I3 operates to pro= 
ject the light, developed at the source l2, in the 
form. of a beam of light, represented by the 
broken lines ll, onto the screen to illuminate the 
same. The light developed at the source I! is 
of substantially constant intensity. 
The cathode ray tube ill is provided with a 

‘screen l5 having apertures l8 uniformly arranged 
over the same and through which the light passes 
to illuminate the ‘exposed surface of screen ll. 
Similarly shaped elements ll of thin metallic‘ma 
terial such as tin foil, are attached at their up 
per edges I8 to the screen l5 for free pivotal 
movement with respect thereto over the apertures 
IE and are arranged, as shown more clearly in 
Fig. 3, for pivotal movement to different posi 
tions to vary the e?ective areas of the individual 
apertures. These elements or valve members ll 
may be attached to the screen 15 by suitable 
cementitious material, indicated by reference nu 
meral l9, having a relatively low coe?lcient of 
electrical conductivity. 
The cathode ray tube is provided with the 

usual gun 20 for directing the developed cathode 
ray onto the screen IS, the intensity ,of vthe ray 
being varied in accordance with the modulation 
of the picture current received by the receiving 
system, which system may be of any suitable 

‘,construction. The system shown for receiving 
the transmitted signal impulses preferably com 
prises a suitable radio-frequency ampli?er 2!", a 
suitable ?lter 22, and circuits 23 and 24 which 
may be of any suitable. and well-known con 
struction or arrangement for supplying the re 
spective de?ective coils 26 and 26 with impulses 
causing the cathode ray 21 to scan the elements 
l1. - 

A line 28 connects the screen structure l5 to a 
_ suitable source of supply, indicated generally by 
reference numeral 29, which maintains this struc 
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2 
ture at a relatively high positive potential such, 
for example, as 4000 volts. ‘ 

It is proposed to make the dimensions such that 
the cross section of the light beam I4 at the 
screen I5 embraces at least a 6-inch square. It 
is contemplated to so space and dimension the 
apertures I6 and the elements I‘! that in the 6 
inch square there will be 48 parallel, uniformly 
spaced rows of the elements I'I, each row contain 
ing 48 uniformly spaced elements. 
The operation of the system is as follows: The 

elements I1 are normally positively charged due 
to the high positive potential impressed upon 
the screen I5. The elements I‘! are therefore re 
pelled from the surface of the screen I5 ‘and 
normally are in position to permit the maximum 
amount of light to pass through the apertures 
It to illuminate the screen II. As the cathode 
ray scans the elements II, the individual ele 
ments are discharged in more or less degree, as 
the cathode ray strikes them, the degree of dis 
charge, in any instance, depending upon the 
intensity of the ray, which in turn depends upon 
the strength at that instant of the received pic 
ture current. If the intensity of the ray is maxi 
mum, the discharge of the particular element II, 
with which the ray contacts at the instant, will 
be substantially complete, and this element, ac 
cordingly, will be attracted to the screen I5 and‘ 
quickly moved to the fully closed position, indi 
cated by the dotted line showing 30, to com 
pletely close the associated aperture I6 and com 
pletely cut off the light to the corresponding 
region or spot on the screen II illuminated 
through this aperture. For all intermediate val 
ues of ray intensity, the elements I‘! will be 
partly discharged in more or less degree and will ’ 
assume corresponding intermediate positions be 
tween the normal, fully open position and the 
fully closed position, such action providing that 
the amount of light passing through the indi 
vidual apertures is controlled to vary or control 
the illumination of corresponding regions or 
spots on the exposed surface of the screen II, 
whereby an image is developed or composed on 
this screen in accordance with modulation of the 
received picture current as the ray 21 scans the 
elements IT. For example, if the intensity of the 
ray 21 is only slightly below maximum intensity 
at the instant the ray strikes one of the ele 
ments H, the same will lose but a small part of 
its charge and will only partly close to a position 
such, for example, as that indicated by the dotted 
line showing 3|. 
The coe?cient of electrical conductivity of the 

cementitious material I9 is such as to provide 
leakage su?icient to permit complete recharge of 

a the elements I‘! within a period of time cor 
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responding to one picture frame, that is, the 
period of time elapsing during one complete 
scanning of the screen I5 by the ray 27. . 

In the modi?cation shown in Figs. 4 and 5, 
the screen I I is illuminated by the light from the 
source I2 re?ected from a screen I 50 correspond 
ing to the screen I5 in Fig. l, in which case the 
apertures I6 are omitted. The screen Iia has 
a polished surface .32. The elements 33, cor 
responding to the elements H in Fig. 3, have 
their surfaces treated or colored in any suitable 
manner, or these elements are of such material 
that substantially no light re?ection will take‘ 
place from the surfaces thereof. The elements 
33, therefore, operate as masks to shut out the 
light in more or less degree from re?ection to the 
screen' I I from the polished surface, 32 of the 

2,025,143 
screen I So, the degree of masking action of a 
particular element with ‘which the ray 21 con- - 
tacts at any instant corresponding to the ray 
intensity at that instant. As in Figs. 1 to 3, the 
elements 33 are normally repelled from the sur- | 
face 32 of the screen I 5a to permit the maximum 
degree of illumination of the screen‘ll. Aside 
from the fact that the screen I I is illuminated by 
re?ection from the screen lie in Figs. 4 and 5, 
the action and the principle of operation thereof 11) 
are the same as in Figs. 1 to 3. 
As a further modification, it is contemplated 

to omit the elements I1 and 33 and substitute for 
the screen I5 or lid 9. screen made of suitable 
material characterized by the fact that the same 15' 
is normally opaque, but‘ upon being exposed to or 
struck by a cathode ray at any spot or region 
thereon, will become transparent to light in more 
or less degree at that spot or region, the degree 
of transparency varying in proportion and cor- 20 
responding to the degree of intensity of the ray 
at that instant. ' 

From the foregoing it will be seen that, in the 
present improved system, the light for the image 
is supplied by a local light source of substantially ~33 
constant intensity, the manner of illumination 
of the screen at the station being controlled in 
accordance with the modulation of the received 
picture current to develop or compose the image. 
Although I have illustrated and descrlbedmy 30 

invention as applicable to a. speci?c form of de 
' vice, many other modifications will be apparent 
to those skilled in the art. It is my intention, 
therefore, that my invention be limited only in 
so far as is necessitated by the prior art and by 35 
the spirit of the appended claims. 

I claim as my invention: 
1. In the art of television reception, the method - 

of operation which comprises exposing a screen 
to a local light source of substantially'constant 40 
intensity, developing a cathode ray, modulating 
the ray in accordance with incoming picture 
signals, vand scanning said screen with the ray 
to vary the amount of light transmitted by the 
screen to develop a picture. 45 

2. In a system for television reception, cathode 
ray apparatus comprising a tube‘provided with a 
screen capable of transmitting light under 
cathode ray bombardment and in amount pro 
portional to the intensity of the ray, means for '50 
developing a ray of electrons and directing the 
ray at said screen, means for varying the intensity 
of the ray in accordance with incoming picture 
signals, means for causing the my to scan said 
screen, and a second screen exterior of said tube 55 
and disposed to receive light transmitted from 
said ?rst-named screen. 

3. In a system for television reception, screen 
structure, a light source of substantially constant 
intensity, structure having a light-re?ecting sur- 6° 
face and arranged to re?ect the light from said 
surface to said screen, means including a cathode 
ray device associated with said second-named 
structure and operable to vary the degree of 
light-re?ection from individual regions over 65 
said surface, and means for controlling said first 
named means. 

4. In a system for television reception, screen 
structure, a local light ‘source of substantially 

. constant intensity for illuminating said structure, 70 
and cathode-ray apparatus for controlling such 
illumination, said apparatus comprising a screen , 
illuminated by the light from said source, means 
for developing a ray of electrons and directing the ‘ 
same at said screen, and means for de?ecting 75 
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the ray to cause the same to scan said screen, 
said screen being normally ineffective to trans 
mit light beyond the'surface thereof, said screen 
being e?‘ective at its individual elemental areas 
to transmit light beyond its surface and to said 
screen structure upon being struck by said ray 
and in amount substantially proportional to the 
intensity of the ray at the instant. 

5. In a system for television reception, a local 
light source of substantially constant intensity, 
screen structure, additional screen structure 
interposed between the latter and said light 
source and provided with apertures uniformly 
arranged over the same for illumination of ‘said 
?rst-named structure by said light source through 
said apertures, valves associated respectively with 
the individual apertures and operable to vary the 
e?ective areas thereof, means for actuating said 
valves in accordance with received signal effects, 
and comprising a tube containing said second 
named screen structure and being provided with 
means for developing a ray of electrons and di 
recting the same at said second-named‘ screen 
structure, and means for de?ecting said ray to 
cause the same to scan said second-named screen 
structure. 

6. In apparatus of the character described, 
electrode structure, metallic elements arranged 
uniformly over said structure on one side thereof 
and pivotally connected thereto, means for de 
veloping a cathode ray directed onto said struc 

3 
ture, and means for causing said ray to scan said 
elements. 

7. In a system for television reception, means 
for developing a beam of light of substantially 
constant intensity, means for developing a cathode 5 
ray, positively charged structure exposed directly 
to said beam and ray and capable of transmitting 
light under cathode ray bombardment and in 
amount proportional to the intensity of the ray, 
means for causing said ray to scan said structure, In 
and means for varying the intensity of the ray in 
accordance with incoming picture signals. 

8. In a system for television reception, screen 
structure, a local light source of substantially con 
stant intensity for illuminating said structure, 15 
means for causing illumination of the respective 
elemental areas of said structure sequentially; 
said means comprising a cathode ray tube pro 
vided with a light valve in the form of a ?at plate 
whose entire operating surface is illuminated con- 20 
stantly and uniformly by the light from said 
source and by way of which such light reaches 
said screen structure, said tube provided with 
means for developing a ray 'of electrons focusedv 
on said surface and having means for varying the 25 
intensity of the ray, means for de?ecting'the ray 
simultaneously in different directions at rela 
tively high and relatively low frequencies respec 
tively to cause the ray to scan said surface; and 
means for applying received picture signals to the 30 
means for varying the intensity of the ray. ‘ 

VLADIMIR K. ZWORYKIN. 


