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6 Claims.

This invention relates to television signal re-
producing devices and more particularly relates
to a device in which the ligsht emanating from a
constant source is modulated in accordance with
a television signal to reproduce a picture.

It has been conventional practice to reproduce
television pictures by scanning with an electron .
beam modulated in accordance with a picture
signal, & fluorescent screen to excite it to fiuo-
rescence, and thereby to reproduce the television
picture. The fluorescent image may then be
projected, by means of a projection objective,
upon & viewing screen to provide an enlarged
television picture. The brightness of enlarged
pictures reproduced in this manner is ordinarily
of a relatively low degree due to the inherent
limitations of cathode ray tubes of the fiuorescent
type, which are well known in the art.

In accordance with another method of repro-
ducing television pictures which has been prac-
ticed, the light emanating from a constant source,
such as an arc lamp or an incandescent lamp, is
modulated in accordance with a picture signal.
Various light-modulating devices have been pro-
posed for this purpose.. Practically, however,
these light-modulating devices have in general
been characterized by certain limitations, such
as failure to yield the resclution required for a
high definition television picture and too sluggish
operation. )

It has heretofore been proposed to provide a
light-control element having a variable light-
dispersing characteristic, which is variable in ac-
cordance with the picture signal. In one known
device, use is made of a thin layer of paraffin or
wax, which is an excellent light diffuser at normal
temperatures and which, when heated to 'the
melting point, does not' disperse light but is
transparent. Since an extremely thin layer of
© such light-dispersing material must be chosen in
order to fulfill the heating and cooling require-
ments within comparatively short time intervals,
. the light-dispersing characteristic of such a layer
is not as pronounced as desired.

It is an object of the present invention to
provide an improved television picture reproduc-
ing device of the light-modulation type capable
of yielding a high degree of modulation of the
light in accor da,nce with a television picture
signal.

In accordance w1th the present invention, there
is provided a television picture reproducing de-
vice comprising a source of light and means for
projecting an image of this source. A control
means, including an element having variable
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light-dispersing characteristic, is chsposed in the .
projection path of the light from the source in.
such a manner as to permit its passage there-
through. Means are also provided adjacent the
control means for reflecting the projected light
through the light-dispersing element. Means are
further provided for altering the light-dispersing
characteristic of the dispersing element in ac-
cordance with the television picture signal, and
a. projection objective is arranged to project only
the dispersed light passing through a. predeter-
mined path.

For a better understandmg of the mvention
together with other and further objects thereof,
reference is had to the following description
taken in connection with the accompanying draw-
ing, and its scope will be pointed out in the ap-
pended claims.

In the accompanying drawing:

‘Fig. 1 is a schematic diagram; certain parts
being shown in section, of a television picture
reproducing device embodying the present in-
vention; and -

. Fig, 2 is an enlarged fragmentary cross section
of the light-control element in the dev1ce of
g, 1.

Referring now more particularly to Fig. 1, there
is provided an incandescent light source | and a
condensing lens 2 for projecting an image of the
source in a predetermined plane. For the pur-
pose of providing control means having a light-
dispersing characteristic: varying in accordance
with a television picture signal, there is provided
a cathode ray fiube 3 comprising an envelope 8§,
having at one end thereof an electron gun 5 of
conventional design, and including an indirectly
heated cathode 6, a control member T and an
anode 8. For providing operating voltage for the
electron gun, a filament battery 9 or other suit-
able source of voltage is connected to the filament -
of the indirectly heated cathode 6 and a. voltage
source or battery {0 is connected to the anode 8
in the conventional manner, as shown, For
modulating the electron beam developed by the
gun 5 in accordance with a television picture
signal, there is provided a terminal il to which
the signal may be applied, this terminal being
coupled to the control member 7 by means .of a
condenser 12 and a grid leak resistor (3.

At the opposite end of the.cathode ray tube,
the envelope § possesses an outer wall portion
i4 and an inner wall portion 15, leaving an
evacuated space 16 therebetween. The area of
the wall portions 14 and (5 and the evacuated .
space {6 is al least as great as that enclosed by
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the boundary rays of the light from the source
{ transmitted through the condenser lens 2 at
the plane of members {4 and 15. The side of
the inner wall portion 15 facing the electron gun
5 is provided with a layer of silver {7 presenting
a reflecting surface to light from the source f
entering through the outer wall portion {4. The
silver layer 11 is preferably conductively con-
nected to the anode 8, as shown, in order to
maintain both elements at the same potential.

For the purpose of providing an element hav-
ing a variable lght-dispersing characteristic,
there .Is provided a thin layer 18 of paraffin, or
other suitable wax, in the evacuated space 16
between the wall portions {4 and 15. In order
to heat successive points of the silver layer {7
and the parafin layer 18, the electron beam
developed by the electron gun § is focused upon
the layer 1T by means of a focusing coil 20 con-
nected in series relation with a voltage source
or battery 21 and a variable resistor 22. For
scanning the electron beam across the silver layer
11 at frame-scanning frequency, there is pro-
vided a pair of deflecting coils 23, 23, connected
to a source of deflecting current 24 of frame-
scanning frequency, and a pair of deflecting coils
25, 25 is connected to a source of deflecting cur-
rent 26 for scanning the electron beam at line-
scanning frequency in a direction normal to the
frame-scanning deflection.

In order to project only the dispersed light

reflected by the sllver layer 17 which passes

through a predetermined path, there is provided
a projection objective 21, preferably disposed in
a central aperture within the condensing lens 2.
A prism 28 is provided for deflecting the light
rays passing through the projection objective 27
upon =2 suitable viewing screen 29 to develop
thereon the enlarged television picture,

Fig. 2 is an enlarged sectional view of the
outer wall portion 14 of the cathode ray tube
envelope 8, the paraffiin layer I8, the inner wall
portion 15 and the silverlayer {7.

In the operation of the device of the present
invention, light emanating from the. source | is
condensed by means of the condensing lens 2 and
directed through the paraffin layer 18 upon the
silver layer 11, from which it is reflected back
through the layer I8 upon the projection objec-
tive 271. The condensing lens 2 is preferably so
designed that an image of the light source | is
formed in the entrance pupil of the projection
objective in the absence of any light dispersion,
in order to avoid any waste of light. In the
absence of a television picture signal and, there-
fore, in the absence of any heat developed at
the layer {7, the paraffin layer 18 is in solid con-
dition and highly disperses light transmitted
therethrough. The light coming from the source
{ is first dispersed in its transmission: through
the paraffin layer onto the reflecting eurface of
the layer 11 and is again dispersed; when re-

flected by the layer |1, back through the paraffin-

layer 18 in the direction of the projection objec-
tive 21. Hence, the light-dispersing ‘qualities of
the solid paraffin layer are twice utilized, so that
the dispersion angle is greatly increased over

that obtainable by a single trammlselon'throu’gh ‘

an equivalent light-dispersing layer. - =~
When the paraffin layer. 18 is in solid condi-

tion and highly light-dispersive, the:light re-:

flected from any elemental area of the.reflecting

surface of the layer |7 emanates:onto & large.

space angle, Only the portion of: the" dispersed
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ters the entrance pupll of the projection objec-
tive 21 and is projected through the prism 28

- onto the viewing screen 29. A light spot is then

developed on the viewing screen 29 having a
brightness considerably less than that corre-
sponding to the intensity of the light source with-
out dispersion.-

In the presence of a television signal, the elec-
tron beam is modulated in its intensity in ac-
cordance with a television picture signal applied
to the control member 1 of the electron gun 8§,
and is directed upon the layer 17 to raise the
temperature thereof to an amount determined
by the intensity of the electron beam. For the
strongest television picture signal, this tempera-
ture should be just sufficient to melt the parafin
of the layer 18 at the point opposite that -of the.
layer 17T impacted by the electron beam. In the
liquid state, the paraffin no longer has any light-
dispersing qualities but is perfectly transparent.
In this case, the light from the source | trans-
mitted through the paraffin layer 18 does not
suffer any dispersion and all of the light reflected
from the elemental area of the reflecting surface
of the layer {1 is gathered by a projection ob-
jective 27 and projected upon the viewing screen
29 to develop thereon a light spot of the greatest
intensity which the arrangement is capable of
yielding, determined by the intensity of the
source |.

For temperatures between that corresponding
to the solid condition of the silver and that cor-
responding to the melting point thereof, the
paraffin goes through various stages between the
solid and the liquid condition correspondingly
altering its light-dispersing characteristic. With
decreasing light dispersion, that is, increasing
television signal and Increasing temperature of
the silver layer 11, the space angle, into which
the light incident upon the reflecting surface of
the layer {7 is reflected, becomes smaller and
more of the dispersed light travels through the
predetermined path to be gathered by the pro-
jection objective 27 and an increasingly bright
light spot is obtained on the viewing screen 29.

Obviously, when the electron beam modulated
in accordance with a teleyision picture signal is
scanned across the silver layer 17 by means of
the deflecting fields developed by the coils 23, 23
and 25, 25 energized by the sources of deflecting
current 24 and 26, respectively, the light-disper-
sion characteristic of the layer 18 varies point
by point in accordance with a television picture
signal. Hence, the light gathered by the projec-
tion objective from elemental areas of the re-
flecting surface of silver layer 17 varies in ac-
cordance with the television picture signal, and
light spots of intensity varying in accordance
with a television picture signal and in image re- -
lation with respect to each other are developed
upon the viewing screen 29, thereby providing a
bright enlarged television picture by modulation
of the light from the first source § in accordance
with the television picture signal,

‘Obviously, the projection objective 21 need not
be located necessarily in a central aperture with-
in the condenser lens 2 but can be arranged,

“together with the prism 28, between the outer

~wall portion (4 of the cathode ray tube 3 and

70

the .condenser lens 2. The arrangement de-

_scribed may. also be used for direct viewing, in

which case the axis' of the cathode ray tube 3

. ds preferably arranged under an.angle with re-
- spect to the optical axis of the condenser lens 2,

light passing through a predetermined path en- 78

thereby to permit unobstructed viewing of the
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parafiin layer {8 by an observer. In this case, source of light through sn element having g
an image of the light source is preferably focused variable light dispersing charaeteristic, refiecting

in the plane of the observer.

While there has been described what is at

present considered the preferred embodiment of
the invention, it will be obvious to those skilled
in the art that various changes and modifica-
tolns may be made therein wtihout departing
from the invention, and it is, therefore, dimed in
the appended claims to cover all such changes
' and modifications as fall within the true spirit
and scope of the invention.

What is claimed is: .

1. A television picture reproducing device com-
prising a source of light, means for projecting an
image of said source, control means including
an element havihg a variable light dispersing
characteristic adapted to be altered in accord-
ance with heat applied thereto, disposed in the
projection path of said light to permit its pas-
sage therethrough, means disposed adjacent said
control means for reflecting said projected light
through said element, and means for heating
successive points of said last-named means. in
accordance with g television picture sigral there-
by to vary said light dispersing characteristic.

2. A television picture reproducing device com-
prising & source of light, means for projecting an
image of said source, control means Including
an element having a variable light dispersing
characteristic adapted to be altered by applica-
tion of heat thereto, disposed in the projection
path of said light to permit its bassage there-
through, means disposed adjacent said control
means for reflecting said projected light through
sald element, said last-named means adapted to
be heated by electron bombardment, and means
for bombarding said last-named means point by
point with & beam of electrons modulated in ac-
cordance with a television picture signal. -

3. The method of reproducing & television pic-
ture which comprises prejecting an image of a
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said projected light through said element, and
heating said element thereby to alter the light
dispersing characteristic thereof in accordance
with & television picture signal.

4. The method of reproducing a television pic-
ture which comprises projecting an image of a
source of light through an element having a
variable light dispersing characteristic, reflecting
said projected light through said element, and
heating said element thereby to alter the light
dispersing characteristic thereof in accordance

with a television picture signal, and projecting

only the dispersed light passing through a pre-
determined path to reproduce said television
picture.

5. A television picture reproducing device com-
prising s source of light, means for projecting an
image of said light source, control means includ-
ing a light dispersing element disposed in the
projection path of said light to permit its pas-
sage therethrough, said element being of such
character that its ght dispersing properties may
vary from maximum dispersion to zero disper-
sion, means disposed adjacent said control means
for reflecting said projected light through said
element and means for altering the light dis-
persing characteristic of said element in accord-
ance with a television picture signal,

€. A television picture reproducing device com-
prising a source of light, means for projecting an
image of said light source, control means includ-
ing & light dispersing element disposed in- the
brojection path of said light to permit its pas-
sage therethrough, said element being of such
character that its light dispersing properties may
vary from maximum dispersion to zero disper-
sion, and means for altering the iight dispersing
characteristic of said element in accordance with
& television picture signsal.

i PHILO T, FARNSWORTEH.




