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UNITED STATES

1,773,980

PATENT OFFICE

PHILO T. FARNSWOR;I‘H, OF BEREELEY, CALIFORNIA, -ASSIGNOR, BY MESNE ASSIGN-

MENTS, TO
CORPORATION OF CALIFORNIA

TELEVISION LABORATORIES, INC., OF SAN FRANCISCO, CALIFORNIA, A

TELEVISION SYSTEM

Application filed January 7, 1927. Serial No. 159,540,

This invention relates to a television appa-
ratus and process, that is, it is directed to an
apparatus and process for the instantaneous
transmission of a scene or moving image of
an object located at a distance in which the
transmission is by electricity.

Heretofore attempts have been made to
transmit an image of an object by electricity
so that the image of the object will instan-
taneously appear at a distance. These prior
attempts at television have generally em-
bodied an apparatus and method in which
each particular elementary arca of the image
of the object is successively converted into an
electrical current, the: infensity of which is
provortional to the intensity of the light at
that particular clementary area; all the ele-
mentary areas of the image being covered in
that fraction of a second during which the eye
will retain a picture, hereafter referred to as
the optical period. This is followed by a
transmission of such currentand a conversion
of such current to light corresponding in in-
tensity to the intensities of the light of the
individual areas of the original image; the
reconversion process likewise being per-
formed within the optical period so that, by
a proper coordination of the developed light,

an image of the object to be transmitted ap-

pears as instantly formed at the receiving end
of the apparatus and method.

The time during which the human eye will
retain a picture is of such short duration that
the conversion of the light shades of the orig-
inal image of the object to electricity and the
reconversion of said electricity to light and
the proper coordination of such light must be
pertormed at a very tremendous speed. All
prior attempts at television have attempted
to employ some mechanically moving part

‘for dissecting the image of the original ob-

ject during the process of forming an elec-
trical current which varies in intensity in ac-

cordance with the light shades of the
-respective clementary areas of the image.

None of these prior attempts at television
have proven successful. They have resulted
at best in the production of a crude moving
silhouette of the object to be transmitted.
This has generally been due to the fact that

wyvwy.lastio.com

the mechanically moving parts of the prior
apparatus have not been able to travel at the
necessary speed requirements with the syn-
chronism required in a television apparatus.

An object of the present invention is to
provide a method and apparatus for televi-
sion, which is adapted to transmit electrically
a true moving image in full light shades of
the object to be transmitted.

Another object of the present invention is
to provide a method and apparatus for tele-
vision in which the conversion and dissecting
of the light shades of the object to be trans-
mitted, to electricity and the reconversion of
such electricity to form an image is accom-
plished in the following manner:

In the process and apparatus of the present
invention, light from all portions of the ob-
ject whose image is to be transmitted, is
focused at one time upon a light sensitive
plate of a photo-electrical cell to thereby de-
velop an electronic discharge from said plate,
in which each portion of the cross section of
such electronic discharge will correspond in
electrical intensity with the intensity of light
imposed on that portion of the sensitive plate
from which the electrical discharge origi-
nated. Such a discharge is herein termed an
electrical image. ' An electrical shutter is then
interposed between said sensitive plate and
the anode of the photo-electrical cell, the
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shutter having a small aperture therein so

that there can be received upon said anode at
one instant, only the electrons which origi-
nate from one elementary area of the light
sensitive plate. There is then imposed upon
the electrical discharge a plurality of elec-
trical potentials of different frequencies for
causing the electrical discharge to bend intwo
directions, whereby the electrons from each
elementary portion of the sensitive plate are
successively directed through said shutter,
this action taking place so as to completely
cover the area of the sensitive plate within the
optical period. The scene to be transmitted
is thus analyzed or dissected to produce an
electrical current or “light” current having
°variations in intensity in accordance with the
light shades of the object to be transmitted

"o

and this is accomplished within the optical -
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transmitted without the necessity of employ-
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-with the rotation of its

period without, the necessity of employing

any mechanically moving parts. :

The produced electrical current or “light”
current may be transmitted to the receiving
end of the apparatus by either wires or may
be superimposed upon & wireless carrier wave,
There is also transmitted at the same time and
preferably superimposed upon the same car-
rier wave, the two electric potentials of dif-
ferent frequencies which are employed in
analyzing the image so that such currents
may be employed to synchronize the receiv-
ing apparatus and process. :

At the recéiving end of the apparatus and
process, the “light” current is reconverted to
light and the light coordinated to form an
image of the object transmitted in accordance
with the following apparatus and process.

Preferably a constant source of light is uti-
lized which is directed, first, through a polar-
izing prism and hence through an apparatus
or means by which the plane of polarization
of the light may be rotated by the “light”
current. In this manner an instantaneous
response to the variations of such light cur-
rent is obtained in the rotation of the plane
of polarization of the light. The light is

then directed through a suitable screen capa-

ble of shutting off the light in accordance
plane of polariza-
a beam of light is
intensity to the va-
“light” current

tion. In this manner,
developed fluctuating in

ing any mechanically moving parts. This
said beam of light is then projected by means
of two cooperating oscillographs upon the
screen where the image isto be transmitted,

synchronizing frequencies transmitted with
the “light” current to correctly coordinate
the light upon the screen to form a correct
image. :

The present invention, together with vari-
ous objects and advantages thereof will best
be understood from a description of & pre-

ferred form or example of a process and ap-

paratus for television embodying the inven-

tion. For this purpose, I have hereinafier

set forth one form of example of a method

and apparatus for producing television in
accordance with the present invention, and
have illustrated said apparatus and method
as it is adapted for television by wireless.
It is to be understood, however, that the in-
vention is capable of various and numerous
modifications, changes,
and is not necessarily limited to the trans.
mission by wireléss or radio.

The apparatus and method will best be
understood from a description of the accom-
panying drawings, in which: :

Figure 1 is a diagrammatic view of a com-
plete television transmitter, including a cir-
cuit diagram therefor, - '
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Figure 2 is a diagrammatic view of the
television receiver, ‘
Figure 3 is a circuit diagram of the elec-

trical connections for the television receiver,

- Figure 4 is an elevation of one of the
oscillographs, )

Figure 5 is a plan view of one of the oscil-
lographs,

Figure 6 is a perspective view of the light
diverting means, )
 Figure 7 is a sectional
electric cell, '

Figure 8 is a section on the line 8—8 of
Figure 7, :

Figure 9 is a section of the light rotator,

Figure 10 is an end view thereof,

view of the photo-
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- Figute 11 is a representation of the form

of electric current of the first oscillator em-

-ployved in developing a potential for the

photo-electric ‘cell,

Figure 12 is a representation of the form
of electric current produced in the second
oscillator, :

Figure 13 is a representation of the result-
ing straight lined potential, : G
: %‘igure 14 is a view of the scanning path
and also a view of the path of the light beam
over the receiving screen,

Figure 15 is a perspective view of a bi-axial
crystal showing the conical refraction of un-
polarized light,
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Figure 16 is a perspective view of a bi- ,

axial crystal showing the refraction of polar-

“ized light, and,

Figure 17 is a diagrammatic illustration
of the path: of light through the gratings.

Referring to the drawings, 2 represents
an object, an image of which is to be trans-
mitted. Said object may be an actual séene
or a photograph, a projection of a motion
picture film, or any other object. The object
2 is preferably illuminated, for example, by
means of an arc light 8 focused thereon by
a lens 4. 5 indicates a lens for focusing an
image of the object 2, upon the light sensi-
tive plate 6 of a photo electric cell 7.

The photo-electric cell is preferably con-
structed as follows:

The light sensitive plate 6 or cathode of
the cell is preferably made flat and is formed
.of a fine mesh screen 8, and said screen 8 is
covered or coated with a light sensitive
material such as sodium, potassium, or ru-
bidium. 101is the anode of the photo-electric
cell positioned at the other end of the cell.
Between the sensitive plate 6 and anode 10
and closely adjacent to anode 10 is placed
an electric shutter 11 formed by ‘a metallic
plate in which there is a small aperture 12.
Between the shutter 11 and light sensitive
plate 6, four plates 13, 14, 15, and 16 are
placed at right angles to each other and out-
side the path of electrons from the plate '6
to the shutter 11. Each opposed pair of the
plates are connected to a source of electrical
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