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5 Claims.

My invention relates broadly $o electrical re-
cording and reproduction of images and more
particularly to an improved apparatus for re-
cording and reproducing images.

‘This application is a continuation-in-part of
my application, Serial No. 357,999, for Phonovi-
sion system, filled September 23, 1940.

One of the objects of my invention is to pro-
vide an improved construction of camera for
electrically recording images and reproducing
such images at a distance.

Another object of my invention is to provide a
construction of camera having means for elec-
trically recording images and monitoring such
images Immediately adjacent the operator’s po-
sition while simultaneously reproducing and/or
recording the images thus monitored at a dis-
tance.

A furfher object of my invention is to provide
a system for electrically reproducing images in
natural color simultaneously in a monitoring po-
sition adjacent the operator and in a distant po-
sition.

A still further object of my invention is to pro-
vide a consiruction of image reproducing appa-
ratus for electrically reproducing images accord-
ing to the natural color of the original object
having means for orienting a scanning color fil-
ter adjacent the observing apparatus for syn-
chronizing the color screen with the movement
of a color filter at the camera position for ren-
dering images visible with substantial clarity in
natural colors. .

Another object of my invention is to provide
a circuit arrangement for elecirieally recording
impulses representative of optical images in-
cluding means for elecirically controlling the in-
tensity of the color components of the electri-
cally produced images.

Still another object of my invention is to pro-
vide a system and apparatus for recording elec-
trical impulses representalive of optical values
in which similar color components of the image
are integrally recorded in:channels selective to
a particular color component with means for
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controlling the effective intensity of such com- -

ponenis. whereby a plurality of color compo-
nents may be recorded simultaneously.

A still further object of my invention is to pro-
vide a system for optically reproducing images
from electrically recorded impulses in which sim-
ilar color values of the image are infegrally
trensmitted over separate channels selective to
impulses representative of predetermined ‘color
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values and combined for simultaneously repro-
gucing color values of the original object as an
optical image in natural colors.

Other and further objects of my invention re-
side in the construction of camera and optical
reproducing unit as set forth more fully in the
specification hereinafter following by reference
to the accompanying drawings, in which:

Figure 1 diagrammatically illustrates the one
arrangement of electrical system for the camera
of my invention including a screen for optically
reproducing pictures according to the object upon
which the camera is focused while simultane-
ously reproducing in a remote location or loca-
tions similar pictures and/or electrically record-
ing the impulses electrically produced by the
camera; Fig. 2 is a vertical sectional view taken
through the image monitoring portion of the
camera; Fig. 3 is a vertical sectional view taken
through the image focusing portion of the cam-
era; Fig. 4 is a rear view of the camera; Fig, 5 is
a vertical sectional view through the casing of
the camera on line 5—5 of Fig, 2 with the cylin-
drical color filter and color screen elements
shown in elevation; Fig. 6 is a vertical sectional
view taken substantially on line 6—6 of Pig. 3;
Fig. 7 is a transverse sectional view through the
camera showing the optical system and light re-
cording equipment and illustrating the arrange-
ment of the mechanism; Fig. 8 schematically il-
lustrates my invention as applied to reproduc-
tion of images on relatively large size screens;
Fig. 9 is an end view of the commutating mech-
anism employed for selectively energizing por-
tions of the glow discharge devices which are
distributed over the area of reproducing screen
for the reproduction of an optieal image; Fig. 10
is a fragmentary perspective schematic view
showing the arrangement of the selector for co-
ordinating elementary portions of the reproduc-
ing screen with the circuits which transmit elec-
trical impulses thereto for selectively energizing
the areas of the screen; Fig. 11 is a diagram-
matic view of an optical recording system em- -
bodying my invention and in which color values
throughout a picture or scene are integrated and
recorded in a channel selective to impulses
which represent similar color values: Fig. 12
schematically illustrates a system of reproducing
impulses according to my invention from a mul-
tiple film record having separate channels for
similar color values and showing means for op-
tically reproducing such color values through
separate channels for integrally reproducing on
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the large size screen the image of the original
object; Fig. 13 is a side elevational view of the
optical reproducing apparatus of my invention;
Fig. 14 is an end elevation of the apparatus
shown in Fig. 13; Fig. 15is a horizontal sectional
view taken on line i5—I5 of Fig. 13; Fig. 16 is
an end view of the reproducing apparatus show-
ing the
is a top plan view of the apparatus of my inven-
tion with parts broken away and illustrated in
section.

‘My invention is directed to an improved con-
struction of optical pick-up or camera device for
converting optical scenes into electrical impulses
with means for monitoring the apparatus directly
at the camera at the same time transmitiing the
electrical impulses and reproducing the same op-

tically at a distance. That is to say, the opera-
tor at the camera is able to view the electrical
reproduction of the scene as it is being electrical-
1y reproduced at a distance under control of the
camera. The improved camera construction of
my invention also permits the recording of elec-
trical impulses corresponding to the views upon
which the camera is focused. The recorded im-
pulses may be subsequently reproduced from
time to time. My invention contemplates both
the reproduction of ‘scenes in a relatively small

viewing screen in elevation; and Fig. 17
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optical image focused thereon whereby the cells
may be variously conirolled according to the
natural color of the object upon which the cam-
era is focused. The complementary cylindrical
member supported by the disc-like member com-
prises a cylinder carrying franslucent strips of
color spirally or diagonally arranged on the sur-
face of the cylindrical member and driven di-
rectly in synchronism with the operation of the-
color filter of the apparatus for converting light
into electrical impulses as heretofore explained.

The position of the color strips on the second
mentioned cylindrical member is displaced 180°
with respect to the corresponding positions of the
color filter bands on the first mentioned cylin-
drical member whereby the viewing screen of the
monitoring device may be located at the rear of

- the camera to enable the operator to observe the -

electrical character of the pick-up while photo-

20 graphing the object to be reproduced. The moni-

toring screen comprises & bank of gaseous dis-
charge tubes individually arranged in similitude
with respect to the positions of the light-sensi-
tive cells upon which the .image is focused. A

25 translucent screen extends across the bank of

screen area as well as screen areas.comparable

in size with standard motion picture screens.
The scenes may be reproduced in the monitoring

position at the camera in natural color and in

the remote position the scenes may be reproduced
in natural color on a viewing screen of either
relatively small size or upon screens of large area.

In order to monitor the scenes in color directly
at the camera I provide a simplified arrangement
of parts which insures the synchronization of
both the optical recording means as well as the
monitoring reproducing means. I provide a
housing for the camera having & substantially
cylindrical portion within which a shaft is jour-
nalled. The shaft carries a disc-like support
having an internal drive means associated there-
with with gears interposed between the drive
means and the disc-like support for obtaining
high rotative speeds necessary in mechanical
scanning systems. The disc-like support carries
a pair of cylindrical members which are sup-

ported from the disc-like member with the aid ¥

of such supplemental bracing from the rotative
shaft as may be desirable. Each of the cylindri-
cal members are transparent and may be formed

from Lucite, glass or other” transparent, plastice. -

One of the cylindrical members is provided with
spirally or diagonally arranged bands of different
colors constituting color filters. These colors
may be molded directly into the material of the
cylindrical member or may be superimposed upon
the surface thereof, the character of the co’r
being such that light rays freely pass through
the cylindrical member in the course of its pas-
sage through the lens system. I have shown my
invention applied to a camera of the stereoscopic
type in which a double objective lens system is
employed for directing superimposed images upon
the bank of light-sensitive cells disposed inter-
iorly of the cylindrical member. The bank of

light-sensitive cells are arranged to receive the

image focused thereon from the stereoscopic lens
system with the cylindrical member carrying the

»  color filter interposed for movement by the lens

system and the bank of light-sensitive cells, The
color filter accordingly continuously scans the
bank of light-sensitive cells with the effect of the

electri¢c discharge tubes upon which the repro-.
duced picture may be viewed. This same fype
of translucent screen may be employed in asso-
ciation with auxiliary remotely disposed banks of

“30 electric discharge tubes for reproduction of simi-

" lar pictures in remote positions. In the monitor-
ing device there is a gaseous discharge tube for
each of the licht-sensitive cells in the bank of
light-sensitive cells upon which the image is fo-

35 cused. 'Luminous discharge is effected at the

camera of selected gaseous discharge tubes ac-
cording to the excitation of particular light sensi-
tive cells and in positions comparable with ths
positions of the cells. The effect of the discharge

40 is controlled as to color simultaneously with the
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effect of the color scenes upon the correspond-
ingly positioned light-sensitive cells. The fact
that the color scene is rotating at precisely the
same speed as the color filter insures synchro-
nism between the pick-up and the monitoring
device. The face that a color screen is employed
permits the use of gaseous discharge tubes of
uniform characteristics not segregated especially
as to color. The gaseous discharge tubes at the
monitoring screen are operated simultaneously
with the operation of gaseous discharge tubes in
the remotely located screen. I control the op-
eration of both the monitoring screen and the
remotely located screen according to the prin-
ciples set forth in my copending application, Se- '
rial No. 357,999, filed September 23, 1940, for
Phonovision system of which this application is
a continuation-in-part. That is to say, the im-
pulses from the camera after suitable amplifica-
tion control a frequency generator which is con-
nected with the frequency selector, the output of
which may lead to any number of channels with
necessary amplification interposed in each chan-
nel. “The viewing screen constituting the moni-
toring device is connected in the output circuit
of the amplifier in one channel while the remote
viewing device is controlled by the output of an
amplifier connected in another channel. Any
number of such channels may be employed for
operating a corresponding number of viewing
screens and the amount of amplification em-
ployed in such channels may be increased ac-
cording to the transmission problem encountered
by the impedance of such channel.

If, instead of directly reproducing the colored
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plctures, it is desired to record the impulses for
subsequent reproduction, I may directly record
the impulses representing the optical effects di-
rectly upon g wax phonograph record, s mag-
netic telegraphone record, and/or a film record.
When using a film record I may record all of
those impulses representing infinitesimal ele-
ments of the picture insofar as one color is con-
cerned in one channel while recording all of those
elemental impulses corresponding to a different
color in another channel or light wave trace,
while the elemental impulses representing . still
a different color are recorded in still another
light channel, thus simplifying the reproducing

process where the fllm is used.to reproduce col--

ored pictures. .

In employing the system of my invention for
the reproduction of pictures in color on screens
comparable in size with the area of a standard
motion picture film, I provide each elemental area
of the screen with a composite cluster of gase-
ous discharge tubes the sections of which are in-
dividually capable of reproducing a light impulse
corresponding to the primary colors of red, blue

and yellow, and/or white light. The channels .

of selected frequencies extending from the out-
put of the amplification system are each provided
with selectors capable of rendering the luminous
discharge tubes of different color characteristics
alternately effective in the output channel. Re-
ceipt of an impulse according to the particular
color characteristic of the corresponding dis-
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charge tubes operates to trigger-off that tube -

which renders the elemental area of the screen
luminous according to that particular color char-
acteristic. Inasmuch as the elemental area of
the reproducing screen are each arranged in
similitude with respect to corresponding areas of
the light-sensitive cells employed in the origi-
nal image focusing process, the location of one
luminous discharge with respect to the location
of another luminous discharge may be corre-
lated to form an integral reproduced picture of
the original image in its natural color. Because
of persistence of vision, the effect of the gaseous
discharge tubes of different color characteristic
will blend to produce the integral effect of the
original object in colors even though the indi-
vidual gaseous discharge tubes may actually be
excited at infinitesimally spaced time intervals.

In controlling the reproduction of color in each
of the elemental areas of the large size screen,
I provide a commutator device in which a seg-
mental member is employed to control the elec-
trical connection of the individual color sections
of the discharge tubes constituting a cluster in
each elemental area of the screen with the out-
put circuit of the amplifier. , The -members are
so displaced relative to each other that the effect
of scanning by the original color screen is ob-
tained. The segments of the several ring mem-
bers are actually displaced relative to each other
in substantially diagonal or spiral paths form-
ing elements of the cylindrical drum which is
built up by the related ring members forming the
circuit controller for the integral operation of
all of the elemental areas of the screen.

To insure constant and related speed of oper-
ation of the camera, the recorder if used, and/or

the scanner for the relatively small size screen

or the selector for the relatively large size screen,
I employ synchronous alternating current mo-
tors driven from a timed or constant rate power
supply system and preferably the same power
supply system so that the equipment will re-

40
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main in step and all functions progressed syn-
chronously. In order to properly position the
color screen with respect to the bank of discharge

lamps at the reproducer, I provide in association
with a rotary cylindrical color screen, a mount-

. ing for the driving motor whereby the motor may

be oriented In position forward or backward to
bring the color screen into synchronized posi:
tion with the corresponding position of the color
screen used in taking the original picture. The
color screen may thereby be shifted clockwise
or counterclockwise to secure the maximum
visibility of the picture.

Referring to the drawings in detail, Fig. 1
schematically represents a camera pick-up sys-
tem embodying my invention including & moni-
toring screen located adjacent the camera to
enable the operator to directly observe the scenes
upon which the camera is focused, at the same
time operating a viewing screen remotely located
at a distance and at the same time recording
the electrical impulses representative of the
scenes upon which the camera is focused. Such
recorded impulses may be subsequently repro-
duced for reproduction of the scene at any de-
sired time. I;eference characters 1, 17, 1/, 1’’’

. represent the individual light-sensitive or photo-

electric cells constituting the bank of light-sensi-
tive cells employed in the camera and represented
structurally at | in Figs. 3, 4, 7, etc., connected
to the input circuit of an audio frequency ampli-
fler system represented at 2 in Fig. 1. The output
of the amplifier 2 controls the multiple frequency .
selector 3 which is connected with the multiple
frequency generator 4 of the type explained more
fully in my copending application 357,999, supra.
The output of the multiple frequency selector
by which audio frequency tones over the entire

. frequency spectrum may be supplied to the visual

picture reproducing screens and/or the recorder -
is shown connected to three separate channels
designated “channel 1,” “channel 2” and “chan-
nel 3.” Each channel includes suitable audio
frequency amplification for amplifying the im-

o pulses supplied from the bank of light-sensitive

cells. The amplifier in channel No. 1 which con-
nects to the monitoring screen is indicated at 5,
the output circuit of the amplifier being elec-
trically connected to the monitoring screen in
the rear of the camera which I have designated
at 6. Inasmuch as the monitoring screen is lo-
cated immediately adjacent the position of the
light-sensitive cells there is negligible drop in
the channel circuit so that a relatively small
amount of amplification is required. The inten-
sity of the light reproduced on the monitoring
screen is controlled by the adjustable cathode
circuit which I have designated at 5a leading

. to amplifier 5.
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Channel No. 2 connects to the remotely lo-
cated viewing screen and because of the substan-
tial drop in the cable circuit contains a larger
amplifier which I have represented at 7 adjust-
ably controlled by cathode rheostat 1a, the out-
put of the amplifier being connected to the re-
motely located viewing screen which I have in-
dicated at 8.

In order that the views upon which the cam-
era is focused may be perpetrated, I connect
channel No. 3 to the recorder through amplifier
8. Amplifier 9 is controllable as to amplitude
of the transferred energy under control of ad-
justable rheostat 9a. The output of amplifier 9
connects to the recorder designated at 10. Any
desired type of recorder may be employed such
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as a disc or cylindrical deformable record type;

a magnetic telegraphone type; or a film record .

type. That is to say, any type of recorder capa-
ble of receiving and recording a multiplicity of
audio frequencies constituting the elements of
the transmitted picture may be employed.

The camera employed in the phonovision sys-
tem of my invention includes a casing | having
a relatively flat rear surface 12 and a curved
front surface 14 from which the objective lens
system 15 of the camera extends. I employ a
stereoscopic lens system represented generally by
the objective lenses 16 and 1T which are capable
of being trained upon the object and which focus
images of the object through a system of optical
prisms upon the bank of light-sensitive cells rep-
resented at 1. The bank of light-sensitive celis {
are connected through a multiple cable 18 with
the input circuit of the amplifier schematically
shown in Fig. 1. :

Intermediate the bank of light-sensitive cells |
and the optical prism system I provide a rotat-
able color filter carried by the rotatable scanning
drum shown generally at 20 in Figs. 2, 3,6 and 7.
The color filter 20 is formed by a plurality of
diagonally or spirally extending bands arranged
on the surface of the scanning cylinder as shown
generally at 21 and constituting the primary
colors, that is, red, yellow and blue shown at
20a, 20b and 20c, respectively, arranged with re-
spect to a similarly disposed white band 20d.
These filter bands are formed directly in the ma-
terial of the scanning cylinder 21 or may be ap-
plied to the surface thereof. The scanning cyl-
inder may be formed from Lucite, glass or other
transparent material. The scanning cylinder 214
is supported transversely by means of a disc-like
member 22 which is disposed midway between
the ends of the cylinder and is carried by the
axially extending shaft 23. The scanning cyl-
inder 21 extends on each side of the transverse
disc 22 and as heretofore explained comprises the
color filter portion 20 on one side. On the other
side of the transversely extending disc member
22 the scanning cylinder comprises a color screen
which I have indicated generally at 24. The color
screen consists of diagonally or spirally disposed
bands of primary colors which I have shown at
24q, 24b, 24c, etc., that is, red, yellow and blue,
respectively, associated with a white band 24d
disposed in a similar arrangement.

The shaft 23 which carries the disc 22 is jour-
nalled in bearings 25 and 26 mounted in the ends
of casing 14 so that the scanning cylinder is free
to rotate at a high rate of speed. 1 employ pre-
cision type ball bearings or roller bearings of
anti-friction type for insuring high speed oper-
ation of the scanning cylinder. Shaft 23 carries
a gear 21 thereon with which the drive gear 28
meshes. Motor 29 drives the drive gear 28
through a speed multiplying gear box 30 whereby
high speed operation of the scannihg cylinder
is obtained. A shelf member 31 extending from
the inner end wall of casing {4 forms a support
for the motor 29. A similar shelf 44 extends from
the opposite end wall of the camera into the space
within scanning cylinder 21 for the purpose of
supporting the bank of light-sensitive cells I.
Casing 14 is apertured and provided with an in-
sulated bushing 32 through which the cables ex-
tending from and entering the casing are adapted
to pass.

For the purpose of controlling the camera, I
arrange a control panel 34 adjacent the rear of
the casing 14 and extending in a convenient plane
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for rendering the controls readily accessible to
the operator. The panel 34 carries a multiplicity
of control attenuators for regulating the degree
of amplification in the channels connected with
the light-sensitive cells and leading to the chan-
nels . which are arranged to amplify electrical
impulses representative of the same color values,
The electrical circuits for this camera have been
shown in Fig. 11 from which it will be seen that
a separate amplifying system is provided for con-
trol of electrical impulses of similar color values,
that is, all impulses representing red pass through
one channel 35 and are controlled by attenuator
3%a; electrical impulses representing yellow color
values pass through channel 36 and the intensity
thereof is controlied by attenuator 36a; electrical
impulses representing blue color values pass
through channel 37 and pass through attenuator

+ 3Ta, while electrical impulses representing white

pass through channel 38 and are controlled by
attenuator 38a. I have represented each of these
attenuators on control panel 34. Switch 39 is
provided for starting and stopping driving motor
29 at the camera. Switch 40 is provided for cut-
ting on or off the monitoring screen 6; switch 41
is provided for cutting on and off the remote
viewing screen 8 while switch 42 is provided for
cutting on and off the recording apparatus 10.
I contemplate the provision of local control
switches for either the viewing screen and/or the
recording apparatus at the remote end of the
system. The electrical conductors entering and
passing out of the casing 14 connect with the
control switches on panel 34 as represented gen-
erally at 33, while the flexible cables 43 also con-
nect with the switching mechanism on panel 34
and extend externally of the camera to the asso-
ciated apparatus diagrammatically illustrated in
Figs. 1 and 11,

The monitoring screen comprising the multi-
plicity of gaseous discharge tubes located in posi-
tions similar to the positions of the light-sensitive
cells in the bank of cells | are disposed within the
cylindrical color screen 24 in alignment with the
aperture 45 in casing [4 across which there ex-
tends the translucent glass plate 46, The optical
images of the object upon which the camera is
focused appear on this translucent screen so that
the operator is advised as to the quality of the
picture being transmitted by the camera to the
remote position.

The viewing screen in the remote position may
be of relatively small size ag shown, for example,
in the arrangement in Figs. 13-17, or the viewing
screen may be of large size as represented in Figs.
8 and 12. In the arrangement illustrated in Fig.
8 I have schematically shown the method of ex-
hibiting pictures on a relatively large size screen
from impulses stored upon a recorder. The
method of recording the impulses has been indi-
cated generally in Figs. 1 and 11 and also ex-
plained in my copending application 357,999,
supra. The multiple frequency recorder is shown
diagrammatically at 47 connected through am-
plifier 48 to the frequency selection circuit rep-
resented generally at 49 containing the multi-
unit electron tube 50 by which a selected tone
frequency may be passed to the output circuit 51
for transfer to the gaseous discharge tube asso-
ciated with the relatively large size screen repre-
sented at 52. The screen 52 includes a multi-
plicity of gaseous discharge devices shown at 53
which are sectionalized to provide distinctively
colored luminous discharges, that is to say, there
are four sections which I have represented at 54
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including & gas for producing, for example, a red
discharge; a section 56 including a gas producing
a yellow discharge; a section 56 enclosing a gas
producing & blue discharge and & section 571 en-
-closing a gas producing a white discharge. These
sections of the discharge tube 63 are arranged
to operate sequentially by means of a mechani-
cally driven distributor 58 consisting of ring mem-
bers each including four segments insulated one
from the other represented at 69, 60, 61 and 62
supported upon rotatably driven shaft 63. The
ring members are arranged in stacked relation on
shaft 63 which is journalled in suitable bearing
support 64. Collector or slip rings 65 are pro-
vided on shaft 63 for the purpose of establishing
connection with the segments of each of the ring
members. Four collector rings 65 are provided
for each of the ring members, that is, a collector
ring for each segment and electrically connected
with the segments and to each of the sections of
the gaseous discharge tube 53. A brush contact
member completes the circuit to the output cir-
cuit of the amplifier at 51 so that sections of the
gaseous discharge tube are sequentially connected
with the output circuit of the amplifier at 51. It
will be observed that the several ring members
are displaced step-by-step with respect to each
other on the distributor drum. This permits the
several gaseous discharge tubes and the sections
thereof to be electrically connected in similitude
in the order which corresponds with the rotation
_of the scanning filter 20 of the camera. That is
to say, the position of the sections of the gaseous
discharge tubes is selected to correspond with the
positions on scanning of the object by the color
filter at the camera. To insure high speed opera-
tion of the distributor 58 I provide a driving motor
66 which operates through a speed multiplying
gear box 67 for driving the distributor 58.

One of the elemental sections of the distributor
and collector rings and sections of the gaseous
discharge tube has been illustrated in Fig. 10 for
the purpose of explaining my invention. It will
be seen that a sequential connection of the sec-
tions of the gaseous discharge tube is timed to
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enable the sections of the gaseous discharge tube

to respond to corresponding color values of the
object at the transmitter or according to record-
ing impulses representing such color values.

In PFig. 11 I have illustrated a method of re-
cording electrical impulses representative of an
optical image where the color values of the ob-
ject are segregated into separate channels which
may be independently controlled and employed
to effect a record on the same film. The camera
including the bank of photo cells has been rep-
resented as before as comprising light sensitive
cells I, ¥7, 1””*, 1, IV, connected to the inde-
pendent grid electrodes of the multi-grid tube
represented at 68. The multi-grid tube 68 is more
fully explained in my copending application,
Serial No. 357,999 supra, and includes generally
the multiplicity of grid electrodes 69, 69°’, etc.,
arranged adjacent the cathode 70 and the screen
grig 11 and coacting with the anode electrodes
72’, 12’’, etc. The plate circuit for the multiple
tube each include windings 13, 13’, 13"/, etc.,
connected to the separate anode electrodes. The
windings are each subjected to the action of the
variously shaped magnetic inductors shown at
14, 14°, 14’°, 14’'’, 14Y, etc., which are rotatably
driven for producing in the individual output cir-
cuits different and discriminating audio fre-
quencies. The frequency of the current which is
permitted to pass at any other of the output cir-
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cuits is representative of the color values in the
object which is focused upon the coacting light
sensitive cell. The position of the cells in the
bank of cells is such that the frequency of the
currents which are permitted to flow in the sev-
eral output circuits can be recorded and/or di-
rectly reproduced for producing & piciure in
similitude with respect to the original object. The
output circuits are shown connected to the chan-
nels 35, 36, 371, 38, and 195, etc., leading to the
input circuits of amplifiers designated at 35b, 36b,
31b, 38b, and 15b, respectively. The amplitude
of the energy transferred by each of the ampli-
flers is indirectly controlled by suitable rheostats
in the control circuits 35a, 36a, 31a, 38a, and Tba,
respectively. By virtue of such control circuits
the amplitude of the current of selected frequency
and accordingly the color values represented by
such current may be controlled. The output cir-
cuits of the separate amplifiers lead to the re-
cording lamps 16, 71, 718, and 19 in the recording
head of the light sensitive film record 80. The
photo cells in the different sections of the bank
of cells which are sensitive to the same range of
color values have the output circuits of the am-
plifier terminating in the same recording lamp.
Thus recording lamp 16, responsive to values of
red connects not only to the output of amplifier
system 35b but also to the output of amplifier
system 18b. -'The wave trace 81 which is recorded

-on film record 80 thus contains a multiplicity of

different frequencies representing the red values
throughout the object. The recording lamp 11
connects to the output of amplifier 36b and to
the output of all of the other of the amplifiers in
the several channels which are responsive to the
yellow color values in different parts of the ob-
Ject for thus recording on the screen the wave
trace 82 including various frequencies represent-
ing yellow color values throughout the picture.
Recording lamp 78 connects to the output of am-
plifier 310 and to the output circuits of all of the
other amplifier channels representative of blue
color values throughout the object so that the
recorded wave trace 83 includes frequencies rep-
resentative ot all of the blue color values through-
out the original object. The cutput circuit of
amplifier 386 connects to recording lamp 19 selec-
tively responsive to the white color values of the
original object and this same recording lamp 19
connects to the output circuit of each amplifier
in the channels over which the white color values
are transmitted. Thus the wave trace 84 in-
cludes various frequencies representative of white
color values in various parts of the object.

In Fig. 12 I have shown one method of repro-
ducing colored pictures on a screen under con-
trol ot the film record 80 already prepared in ac-
cordance with the metiiod shown in Pig. 11.
plurality of light sensitive cells are arranged in
the pick-up head individual to each of the re-
corded wave traces 8i, 82, 43, 84, from the film
record 80. These cells are represented at §1, 92,
93, and 94, each aligned with the multiple fre-
quency wave trace which includes the several fre-
quenci_es representative of predetermined ranges
of color values. The light sensitive cell 91 which
is selectively responsive to frequencies of red color
values connects to the input circuit of amplifier
95 which in turn connects to the input circuit 96
of the multiple frequency tube system 508. 'The
multiple frequency selector tube system 50 is simi-
lar in principle to the tube 50 illustrated in Fig. 8.
The different sections of the tube 50 are screened
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one from another and the input circuits 48, each
selectively adjusted to transfer a selected tone
frequency which is representative of a particular
color value. It will be understood that the input
circuit and the output circuit of amplifier system
50 are selectively tuned to pass a particular fre-
quency representative of the same range of color
values but in different positions in the screen 52
precisely similar to the location of such color
values in the original object. 'That is to say, the
output circuit 97 and amplifier 50 connects to
section 58 of discharge tube 53 for reproducing
the color red while output circuit 98 connects to
discharge section 54’ in discharge tube 53’ for
reproducing the color red corresponding to the
frequency to which input circuit 99 and output
circuit 98 of amplifier 50 are selective, which fre-
quency is also indicative of position of the said
color values in the original object. The output
circuit 100 connects to the red discharge section
of a red discharge section 54’ of another dis-
charge section 53’/ in a different location of the
screen disposed in a location similar to the loca-
tion of the light sensitive devices in the original
camera. Similarly the frequency selective circuit
101 connects to the red discharge section such as
54’’’ or discharge tube 53’’’ located in position
in the screen corresponding to the position of
light sensitive recording elements in the original
camera. Additional sections of the selector tube
connect to additional output circuits which I have
represented generally at 102 for connection to
the red section of discharge tubes in certain ele-
mental areas of the screen located according to
position of the original light responsive elements
in the camera.

The yellow, blue and white color values are re-
produced from the film record through separate
channels in a manner corresponding to the
method described in connection with the repro-
duction of the red color values. That is to say,
photo electric tube 92 responsive to the frequen-
cies designating yellow color values recorded in
wave trace 82 on film record 80 connects to the
input circuit of amplifier 103 which connects
to selector system (04 similar to the multi-unit
tube §8, the circuits of which discriminate as to
frequencies designating the color values in the
yellow color range throughout the different ele-
mental areas of the object. The output of selec-
tor system 104 connects to the yellow discharge
sections of the several discharge tubes through-
out the screen 52. That is to say, the output cir-
cuit 105 connects to the section 55 of gaseous dis-
charge tube 53 producing a yellow discharge.
The circuit 106 connects to the other discharge
section 5%’ of gaseous discharge tube 53’ for pro-
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trace 83 containing frequencies corresponding to
the blue color values in the object. The output
channel Il connects to the blue discharge sec-
tion 56 of discharge tube 53. Similarly, the fre-
quency discriminating output channel (12 con-
nects to the blue discharge section 56’ of dis-
charge tube 53’. Output channel 114 contain-
ing impulses representative of blue color connects
to the blue discharge section of a discharge tube
in another location of the screen such as sec-
tion 56’ of discharge tube 53’’. Channel 115
connects to the blue discharge section such as
section 56’’’ of another gaseous discharge tube
such as tube 953’'’. Additional output circuits
connect to the blue discharge section of other dis-
charge tubes throughout the elemental areas of
the screen.

The channel which reproduces the white color
values throughout the elemental areas of the ob-
Ject connect to light sensitive cell 94 disposed in
the inpuf circuit of amplifier 116. The output
circuit of amplifier 116 connects to the frequency
selector circuit 11T having a multiplicity of fre-
quency discriminatory output circuits represented
at 118, (19, 120, 121. Output circuit (18 con-
nects to the white discharge section 57 of gase-
ous discharge tube 53. Output circuit 119 con-
nects to the white discharge section 51’ of gase-
ous discharge tube 53°. The output circuit 120
connects to the white discharge section of an-
other discharge tube such as the section 51’ of
gaseous discharge tube 53’’. 'The output circuit
121 connects to the white discharge section of
another gaseous discharge tube such as the white
discharge section 51’’’ of gaseous tube 53’’’. An-
other frequency discriminating -circuit corre-
sponding to the white color values of the object
leading to the white discharge sections of other
gaseous discharge tubes throughout the elemen-
tal areas of the screen 52. The foregoing de-
scription relates to the reproduction of pictures

" on screens of relatively large size comparable to

45

. or by space radio.
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ducing a yellow discharge representing the par-

ticular frequency and location of the correspond-
ing light sensitive element in the camera with
respect to the object. Similarly, circuit 107 con-
nects with the yellow discharge section of an-
other gaseous discharge tube such as a section
55’ in gaseous discharge tube 53’’. Similarly,
the output channel (08 connects to the yellow
discharge section of another gaseous discharge
tube such as section 55’ of gaseous discharge
tube 53’’’. Thus all of the yellow color values of
the original object are reproduced according to
their locations on the screen.

Similarly, the blue color values are reproduced
through channel 109 wherein frequency discrimi-
nating circuits are provided in the input circuits
which connect through amplifier (10 with the
light sensitive cell 93 that is aligned with wave
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standard motion picture screens.

In Figs. 13-17 I have represented one form of
relatively small size viewing screen practical for
home reproduction of pictures from disc or film
records or direct operation.over a line wire chan-
nel from the camera at the transmitting station
The apparatus is shown en-
closed in a casing 122 containing at ohe side
thereof an aperture 123 which contains a trans-
lucent viewing screen i24. A cylindrical mem-
ber 125 having a cylindrical surface portion
formed from transparent material is supported
by an end plate on shaft 126 which is journaled
at 127 and 128 with respect to the walls of casing
122. The cylindrical transparent surface 129 of
cylindrical member {25 carries color screen 130
thereon formed by a multiplicity of spirally or di-
agonally arranged bands of transparent zones of
color which I have represented as red at 130a,
yellow at 30b, blue at 130¢c, and white at {30d.
The angular disposition of these bands corre-
sponds with the angular arrangement of the
bands of the color filters at the camera shown at
24a, 24b, 24c and 24d in Fig. 5. The cylindrical
member (30 is rotatably driven by means of gear
131 on shaft 126 which is meshed with gear 132
driven from gear box {33 at relatively high speed
by motor 134. The motor 134 is carried by a sup-
port 13% from which projects securing bolt mem-
bers 136 having suitable spacing sleeves thereon
represented at 137 to effect connection. between
the bolt members 136 and the lever 138 in pre-
determined spaced relation. The side wall {22¢
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of casing 122 ig provided with arcuate slots 138
through which the bolt members 36 with sleeves
137 thereon project so that angular movement
of lever 138 about stud (40 as a center enables
the motor driven mechanism to be oriented with
respect to the cylindrical member 125. The le-
ver member 138 is provided with an enlarged cen-
tral portion 141 which is journaled upon stud 140.
Lever member (38 is counterbalanced by means
of weight 142 so that the motor mechanism is
substantially floating within the cabinet struc-
ture capable of being angularly shifted clockwise
or counterclockwise by means of the adjustable
screw 143 which passes through the screw thread-
ed angularly rockable project support 144 on cabi-
net structure {22. The screw (43 has an ad-
justing knob (45 on the extremity thereof and
terminates in & substantially spiral head (46
which fits into a similarly shaped socket member
147 carried by the end of the lever 138, Thus
angular movement of lever (38 may be controlled
allowing for lost motion and small angular shifts
in position of screw 143 for adjusting with pre-
cision the position of the driving gear 132 with
respect to driven gear (31 in which the bank of
discharge tubes constifuting the viewing screen
of the apparatus is represented at 148 supported
on. bracket 149 from the interior of cabinet 122 in
allgnment with the translucent screen 124 in
aperture £23. The bank of discharge tubes is
connected through cable (50 which passes
through the wall of cabinet 122 and through the
cable enfrance 15{ for connection with circuits
from g recording system or from a camera as rep-
resented for example, in Fig. 1. The cable en-
trance 15! also provides passage for cable 152
leading to the driving motor 134. High speed
operation of the motor is assured by the step-up
gearing contained in gear box 133, Suitable sup-
ports are provided for equipment of both the
camera and the reproducer. I have represented,
for example, in Figs. 2-5 inclusive a supporting
head (53 which may be mounted upon a tripod
for operation of the camera in the fleld. As
heretofore mentioned I provide synchronous mo-
tor drives for both the camera and reproducer
thereby assuring synchronized operation of the
apparatus. The adjustment 145 at the receiver
of Figs. 13-17 insures the proper alignment of
the color screen with the similarly arranged color

"filter at the camera for insuring reproduction of
pictures with maximum eclarity. -

I have described my invention in certain of its
preferred embodiments but I realize that modifi-
cations may be made. For example, I have illus-
trated the use of banks of discharge tubes con-
stituting the reproducing screens. I may em-
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ploy other forms of electronic devices in these °

parts and it is my intention that my invention
shall cover all such modifications and I intend no
limitations upon'my invention other than may
.be imposed by the scope of the appended claims.

What I claim as new and desire to secure by
Letters Patent of the United States is as follows:

1. In g system for recording electrical impulses
representing in similitude and color the elemen-
tal areas of an object comprising light-sensitive
discriminatory means focused upon the object,
said means being discriminatory as to position
and color of the elemental area of the object,
separate channels for said means, a multi-fre-
quency generator for producing individual cur-
rents of different frequencies representative of
the position and color values of elemental areas
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tubes corresponding in color value to the color
sensitiveness of the discriminatory means, indi-

‘vidual connections between all of the channels

transmitting currents representative of the same
color value and the luminous discharge tube cor-
responding to sald color value, a film record ex-
posed to each of said luminous discharge tubes
for recording currents representing the same col-
or values in individual light traces on the film,
and means individual to each of said channels
for controlling the amplitude of the record trace
on the film for determining the intensity of the
color values represented by the light traces.

2. In a system for reproducing pictures in color
in combination with a screen containing a plu-
rality of luminous discharge devices distributed
over the area thereof, each of said devices con-
talning luminous discharge sections of different
color characteristics, connections extending from
each of said luminous discharge sections, a multi-
channel selector connected to each of said con-
nections, g record comprising a plurality of in-
dividual channels, the individual channels in-
cluding frequencies representative of the same
color values in the picture to be reproduced, a
light-sensitive device individual to each channel,
and connections between an individual light-sen-
sitive device and one of said selectors for exciting
from the said channel the luminous discharge
portion of the same color characteristic in each
of the luminous discharge devices distributed over
the area of the screen for synthetically reproduc-
ing a picture in color. :

3. In a system for reproducing pictures in color,
8 screen containing a plurality of luminous dis-
charge devices distributed over the area thereof,
each of said devices including individual luminous
discharge sections of different color character-
istics, a distributor selectively connecting the sev-
eral sections of said luminous discharge device, a
multi-channel frequency selective circuit coupled
with said distributor, and a composite multiple
frequency record containing frequencies repre-
senting various picture components of different
color values connected with said selector, said dis-
tributor being synthetically operated for selec-
tively rendering effective a2 luminous discharge
section of said luminous discharge device of a
color value corresponding to frequency compo-
nents supplied from said record through said
selector.

4. In a system for reproducing pictures in color,
a screen containing g plurality of luminous dis-
charge devices distributed over the area thereof,
each of said devices including individual luminous
discharge sections of different color characteris-
tics, a distributor selectively connecting the sev-
eral sections of said luminous discharge device, a
multi-channel frequency selective cireuit coupled
with said distributor, and a composite multiple
frequency record containing frequencies repre-
senting various picture components of different
color values connected with said selector, said
distributor containing electrical circuit control-
ling elements displaced in sequential position
corresponding to the effective scanning charac-
terestic represented by the electrical impulses
contained in said multiple frequency recorq for
rendering effective a particular luminous dis-
charge section of said luminous discharge device
of a color value corresponding to the color values
represented by impulses delivered by said record
through said selector. :

5. In a system for reproducing pictures in color,

of the object, individual luminous discharge 76 & screen containing a plurality of Juminous dis-
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charge devices distributed over the area thereof,
each of sald devices including individual luminous
discharge sections of different color character-
istics, a distributor selectively connecting the sev-
eral sections of sald luminous discharge device, a
multi-channel frequency selective circuit coupled
with said distributor, and a composite multiple
frequency record containing frequencies repre-
senting various picture components of different

color values connected with said selector, sald 10

distributor containing circuit elements displaced
from each other in spiral paths corresponding to
the scanning characteristics contained in the re-
corded impulses of said multiple frequency record

- for rendering effective selected luminous dis~

charge sections of said luminous discharge de-
vices throughout the area of said screen through
said selector and to-said record for synthetically
reproducing a picture in color.

PAUL W. LANG.



