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This invention relates to color television and
more particularly to arrangements adaptable for
use in any of the well known systems such as the
simultaneous type color system, the sequential
type color system, black and white, or mono-
chrome.

In each of the systems proposed for the trans-
mission of television images in either black and
white or in color, the image is analyzed by divid-
ing it info elemental areas which are selected
from the complete image or image area in an
orderly sequence by a process of scansion to pro-
duce signal indications which may then be trans-
mitted one after another in the form of a video
signal train. Because of the fact that the scan-
ning and image repetition processes are essen-
tially artificial ones, it is therefore possible to
choose any arbitrary scanning pattern so long as
the scanning pattern used at the receiver or mon-
itoring point is made to correspond to that em-
ployed at the transmitter.

As is well known in the art, the reproduction
of television images in substantially their natural
color can be accomplished by additive methods
and by transmitting signals representative of the
image in each of a selected number of primary
or component colors which, for example, are
three in number for a tricolor system or which
may include, where desired, a black and white
signal addition known as a key image to sharpen
outlines or, for a lower degree of fidelity of color
representation, even a bicolor system might be
adopted. For any of these methods, however, the
several produced component color signal series
may be transmitted simultaneously when a
simultaneous multicolor method is adopted, or
may be transmitted in sequence where a sequen-
tial additive method is employed.

In either the simultaneous or sequential proc-

esses of color image transmission referred to, the
component colors into which the image is ana-
lyzed are usually chosen as red, blue and green.
The addition of these several color images at the
receiving points when a scanning operation sim-
ilar to that occurring at the transmitter station
is adopted causes the resultant viewed image
replica to appear in substantially the true and
natural color in which it appeared at the trans~
mitter point.
- As is well known in the art, the simultaneous
type transmission of color images provides for
continuous transmission of the video signal trains
representative of each of the component colors.

A typical simultaneous type system is shown
and described in an article entitled “Simulta-
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neous all-electronic color television” beginning on
page 459 of the “RCA Review” for December
1946.

The transmission by the so-called sequeéntial
process is usually accomplished through the use
of moving color filters which are selected from
the three primary or component colors which
serve to provide the color separation when these
component color filters have been positioned in
the optical path along which the image is di-
rected to the transmitting camera tube and are
changed from one to another color at a rapid
rate. At the receiving end of the system, a like
set of filters to that of the transmitter is located
in the optical path between the image reprodue-
ing tube and the observer. The filters at each
of the transmitter and receiver reveal the image
to the camera tube in sequence in its different
component colors.

A typical sequential color type system is shown

and described in an article entitled “An experi-
mental color television system” by R. D. Kell,
G. L. Fredendall, A. C. Schroeder, and R. C.
Webb, beginning on page 141 of the “RCA Re-
view” for June 1946.
. In each of the fundamental type systems re-
ferred to, it has been customary to employ a
storage type camera tube such as, for example,
the iconoscope, the image iconoscope, the orthi-
con, or the image orthicon.

The principle of light storage employed in
transmitter tubes such as the iconoscope and the
like involves setting up a flat plate termed the
target electrode, the surface of which is illumi-
nated by the scene {o be transmitted, the image
of which is focused upon the target electrode
mosaic. The flat surface contains a coating of
globules of insulated photosensitive material.
The photosensitivity characteristic is employed to
release electrons from the surface in the form of
an electron image. The electron image is not
utilized directly, but is allowed to dissipate itself
within the tube, the electrons being collected by
an electrode and removed from the tube without
further use. ’

The insulation characteristic of the surface is
employed to preserve the configuration of the
charge deficiency on the plate. This conserva-
tion of charge continues for as long as is re-
quired. Consequently, the light is effectively
stored in the form of stored charges, the distribu--
tion of which corresponds to that of the light
in the scene to be transmitted. When the elec-
tron scanning beam passes over a picture ele-
ment, it makes use not only of the light which
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illuminates the element at that instant, but alsc
of the light which has fallen on that element
since the previous passage of the scanning beam.
Tt may therefore be considered that each globule
in the mosaic surface of the iconoscope is a
miniature photo tube cathode. Each cathode is
coupled to: the external circuit through the elec—
trical capacitance between the globule and the
signal coating or conducting layer on the reverse
side of the flat plate. The capacitance becomes

charged when the globule loses electrons under -

the influence of the illumination on it. The ac-
tion of the scanning beam is to: replace the lost
charge on each globule and the -eapacitance
thereby becomes discharged at a much more
rapid rate than that at which it was charged.
The sudden discharge acting through the capac-
itance through the signal coating appears as a
current impulse in the signal circuit connected to
the signal coating.

“The transmitter tube referred to above employs.
a single target electrode which resiricts. its use,
therefore, to only one at a time of the type tele~
visiom systems. outlined above, unless complicated
arrangements are provided which, for example,
might consist of the simultaneous.employment of
a plurality of such camera tubes for the trans-
mission: of color images.

“There has beew proposed a modified: type of
transmitter tube involving the use of & plurality
of target electrodes, each of the electrodes having
a plurality of electrically: interconnected elements
interpositioned with elements of other of the as-
sociated target electrodes and wherein the ele-
ments referred to are small enough to. be indis-
tinguishable one from another by the unaided
human eye. Such a transmitter tube has been
shown and deseribed in detail in the Patent No.
2,446,249, dated August 3, 1948 of Alfred C.
Schroeder.

According to this invention; & transmitter tube
of the type employing & plurality of’ electrically
independent target electrodes, each of the elee~
trodes having a plurality of electrically inter-
connected conductive elements interpositioned
with elements of the other-of the associated target

electrodes, is arranged to- provide independent

component color image signal trains for a simul-
taneous type color image transmission system; a
sequential type color image transmission system,
a black and white image transmission system, or
= monochrome image transmission system, singly,
in combination, or selectively, by a novel arrange-
ment including a plurality of independent sig-
ngl channels.

A primary object of this invention is to pro-
vide an improved television system.

Another object: of this invention is to provide
for improved color image transmission.

Still another object of this invention is to pro~
vide @ novel arrangement for the transmission
of images with a single camera tube and at the
same time over the simultaneous type color image
system, the sequential color system, black and
white system and the monochrome system.

-Still another object of this invention is to pro-
vide a novel switching arrangement for the selec~
tive operation of any of the well known types of
color transmission systems.

Other and incidental objects of the invention.
will be apparent to those skilled in the art from
a reading of the following speeification and an
inspection of the accompanying drawing, which
represents by block diagram & preferred form
of this invention.
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Referring now in detail to the drawing, ob-
jective lens | on optical axis 8 focuses the light
image of external subjects on the mosaic elec-
trode 5 of the iconoscope or other suitable camera
tube 7. 9 and {1 represent typical rays passing
through iens {.

An electron gun consisting of = cathode {3,
a control electrode 15 and electrode {7 provides
for the generation and focusing of an electron

. Beam (9 which is directed to target 5 and made

to. sean the target 5 in a predetermined raster by
the magnetic deflection coils 21 and 23. The elec-
triesl connections for the electron gun and the
deflection coils are:not illustrated in this draw-
ing; as such subject matter is not part of this
inventionr and is generally well known in the
art. The generation and deflection of the elec-
tron beam are shown in detail in the published
art such as, for example, the U. S. patent to
R. C. Ballard, No. 2,152,234, dated March 28, 1939,
relating to. interlaced scanming; the U. Si patent
to. W. A. Tolsen, No. 2,167,379, dated July 25,

1939, relating particularly to electromagnetic
deflecting coils; and; U. S. patent to W. A. 'Tolson.
et al., No. 2,101,520, dated December 7, 1837, and.
relating to synchronous deflection signal gener-
ating systems..

Electrenrr gury structure and. operationr is well
explained im an: article entitled “Improved: elec
tron gun cathode ray tubes,” by L. E. Swedlund,
published in “Electronies’” for March 1946,

- The operation of the:iconescope is well known.
in the art. An explanation of its operation may
be. found in an  article entitled “Theory and
performance of the iconoscope,” by V. K. Zwory-
kin, G A. Morton and L. E: Flory, published. in
the “Proceedings.of the: Institute of Radio Engi-
neers” for August 1937.

An important difference. between the camera
tubes employed in present: day systems and the
camera tubes used in the: practice of this inven-
tion resides primarily in the structure of the
target electrode 5. )

According to the formy of target - electrode §
shown: and described: in. the Patent No. 2,446,249
dated August 3, 1948, of Alfred C.. Schroeder; and
referred to: above, the target electrode §, rather
than consisting of a:solid electrode plzte, is com-
posed: of & plurality of electrically independent:
target electrodes,. each: of the target electrodes:
having a plurality of electrically” interconnected
conductive elements interpositioned with ele=
ments of other of the target electrodes, and
wherein the elements:are small enough that they:
are indistinguishable one from another by the
unaided human eye.. The elements are also
small: enough, for example, that at least three
different electrodes. intercept the scanning beam.
19 at any one time. It will'be seen upon examina-
tion of the enlarged view of electrode & that it
consists of @ plurality of inmdependent elemental
areas. Every third element is connected. to-
gether and connected to & separate signal ampli-
fler desiznated as red video. signal amplifier 28,
plue video signal amplfier 27, and green videp
signal amplifier 29, Amplifiers of ‘a suitable type:
are shown and deseribed in an article entitled.
“An iconoscope pre-amplifier;” by A. A. Barco,
in “RCA Review” for July 1939.

It will be seen that if the structure of electrode
5 is made i accordance with the teachings:of the:
Schroeder application referred to above, the tar-
get electrode 5 will consist of an insulating plate,.
such- as thin miea, having a. mosaic. on. one side
and & plurality: of strips of° color filter onthe side:
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toward the image. The strips of color filter may;
for example, be red, green, and blue arranged in
continual sequence from one edge of the target
electrode. 5 to the other edge and extending, for
example, horizontally, as illustrated. On the
back are metal conducting strips, each acting as
a signal plate for the opposite strip of mosaic
element. These strips are spaced, or otherwise
insulated from. each other. The conducting
strips on the filter of one color, that is, red, all are
connected in parallel to a lead wire extending
outside the tube to the red video signal amplifier
25. 'The conducting strips of another color filter,
such as blue, are similarly connected in parallel
to another conductor through blue video signal
amplifier 27, and the conducting strips of the
green color filter are in turn connected to the
third channel involving the green video signal
amplifier 29.

The output signal train from each of the am-
plifiers 25, 27 and 29 are transmitted to separate
channels through switching device 31, which may
select any one of the various type equipments il-
lustrated, such as, for example, a simultaneous
system in the upper position, including a red
video signal transmitter 32, a blue video signal
transmitter 33, and a green video signal trans-
mitter 35. These transmitters may be complete-
ly independent or they may, as is well known in
the art, be of the type wherein three different car-
riers are separately modulated over a single signal
channel.

The switch 31 in the position shown permits
the sequential type transmission involving the
red video signal amplifier 37, the blue video sig-
nal amplifier 39, and the green video signal am-
plifier 41, which are sequentially keyed by keyer
43 driven in predetermined synchronism by the
source of signals 45. The signal trains derived
from amplifiers 37, 39 and 41 are combined and
broadcast in transmitter 47.

It will be seen that the employment of this in-
vention is particularly applicable to providing for
flexible sequential systems wherein, for example,
the frequency of recurrence of the individual
component color sighal trains may not neces-
sarily be limited in accordance with field fre-
quency or a multiple thereof, as is necessary in
mechanical sequential systems, but may take any
desired ratio.

If switch 31 ig thrown to the position of the
black and white transmitter 48, it will be seen
that all the component color signals will be com-
bined to form a composite sighal which will re-
sult in a black and white image at the receiver.

In one preferred form of this invention, it is
proposed to directly connect all the target elec-
trodes together before transmission through am-
plifiers 25, 27 and 29, however, it will be seen that
combining the signal energy of all the signal
channels after the signals have passed through
the amplifiers 25, 27 and 29 will permit individual
gain control in each of the component color sig-
nal channels, and thus permit color sensitivity
correction of the system.

It may become desirable to transmit a signal
train representative of a single component color.
This may be accomplished by dropping the switch
31 to the lowest position and selecting the desired
single channel for the monochrome transmit-
ter 49.

According fo still another preferred form of
this invention, it is proposed to connect the trans-
mitter tube T and its associated amplifiers 25, 27
and 28 fo any combinations of the type systems
shown for simultaneous transmission.
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Having thus described . the invention, what is
claimed is: . !
- 1. A television transmitting system comprising
in combination an image pick up tube of the type
having a multiple target electrode responsive in-~
dependently to different colors, means for simul-
taneously scanning different color responsive por-
tions of said target, a different signal transmis-
sion channel connected to each of said target
electrodes, and means to control the operation of
each of said signal transmission channels inde-
pendent of each other. '~ ‘

2. ‘A convertible television transmission system
comprising an image pickup tube of the type hav-
ing a plurality of electrically independent color
light responsive target electrodes, each of said
electrodes having a plurality of electrically in-
terconnected conductive elements interpositioned
with elements of other of said target electrodes,
said elements being small enough to be indistin-
guishable one from another by the unaided
human eye, a separate signal amplifier channel
connected to each of said target electrodes, and
means to control the operation of each of said
signal amplifier channels independent of each
other.

3. A color television transmitting system com-
prising an image pickup tube of the type having
an electron scanning beam and a plurality of
electrically independent target electrodes, each of
said electrodes having a plurality of electrically
interconnected conductive elements interposi-
tioned with elements of other of said target elec-
frodes, said elements being sufficiently small that
at least three different electrodes intercept the
scanning heam at a time, each of said electrodes
having associated therewith component color fil-
ters to make each of said electrodes responsive to
a component color light, a separate signal trans-
mission channel connected to each of said target
electrodes, and means to control the operation of
each of said signal transmission channels inde-
bendent of the other and in combination.

4. A color television transmitting system com-
prising an image pickup tube of the type having
an electron scanning beam and a plurality of
electrically independent target electrodes, each
of said electrodes having a plurality of electrical-
ly interconnected conductive elements interposi-
tioned with elements of other of said target elec-
trodes, each of said electrodes having associated
therewith different component color filters to
make each of said electrodes responsive to a dif-
ferent comporient color light, a simultaneous type
television radio transmitter having a plurality of
component color signal input channels, g sequen-
tial type television transmitter having a plurality
of component color signal input channels, and a
connection between each of said component color
signal channels and its associated color selective
electrode.

5. A color television transmitting system com-
prising an image pickup tube of the type having
an electron scanning heam and g plurality of
electricaliy independent target electrodes, each
of said electrodes having gz plurality of elec-
trically interconnected conductive elements in-
terpositioned with elements of other of said tar-
get electrodes, each of said electrodes having as-
sociated therewith component color filters to
make each of said electrodes responsive to a dif-
ferent component color light, 2 simultaneous type
television radio transmitter having a plurality of
component color signal input channels, a sequen-
tial type television transmitter having a plurality
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af eomponent color sighal input channels, and & Number
selective connection between the component color 2,253,292
signal input channels of one of said transmitters 2,294,820
and its associated color responsive electrodes. 2,307,188
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GEORGE K. GRATIAM, 2,335,180
2,385,563
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