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14 Claims.

This invention relates to color television signal-
translating system and particularly to such
systems of a type including a cathode-ray tube
and beam-deflecting means for scanning in two
directions a plurality of targets in the tube.

In color television systems it has been pro-
posed to translate a plurality of images, each
representative of a complete color field of the
image to be transmitted and to superpose the
reproduced images by an optical arrangement to
reproduce a color image. However, such ar-
rangements of the prior art have an undesirable
characteristic which renders them almost com-
pletely inoperative when cathode-ray signal-
generating or signal-reproducing tubes are used

-in the system. For example, unless the separate
images combined to develop a color picture are
in exact registration, intolerable color mixing
and distortion result. Many factors contribute
to faulty registration of the reproduced images,
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the most detrimental factor being variations in -

the separate scanning fields which are used in
such systems. Thus variations, as between the
separate scanning fields of such a system, of
only a fraction of one per cent. of the instan-
taneous values thereof are sufficient to produce
the undesirable results mentioned above. Var-
ious arrangements have been proposed for elimi-
nating undesirable effects of the type mentioned,
However, the only acceptable arrangements
which have so far been devised are those in
which at least one of the required scanning
operations is effected by mechanical scanning
devices. However, the use of mechanical scan-
ning devices results, in general, in further limi-
tations on the system, as is well understood by
those skilled in the art.

It is an object of the invention, therefore, to
provide an improved  color television signal-
translating system not subject to one or more
of the above-mentioned disadvantages of prior
art arrangements.

It is a further object of the invention to pro-
vide an improved color television signal-trans-
lating system in which the problem of registra-
tion of translated images of different colors is
minimized. '

It is still another object of the invention to
provide an improved color television signal-trans-
lating system including a cathode-ray tube and
beam-deflecting means for scanning in fwo di-
rections any of a plurality of targets in the
tube in which the above-described difficulty of
inexact registration is avoided.

In accordance with the invention, a color tele-
vision signal-translating system comprises, &
cathode-ray tube effectively including a plurality
of targets each of which is adapted to be in-
cluded in an optical path translating a complete
color field of the image translated by the sys-
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tem. The system also comprises means for pro-
jecting upon each of the targets a cathode-ray
beam which passes through a restricted region
within the cathode-ray tube, and beam-deflecting
means disposed adjacent this restricted region
and effective to scan in two directions any of the
targets with the beam incident thereon in re-
sponse to a substantially identical scanning ef-
fect for corresponding portions of each of the
targets.

For a better understanding of the pres-
ent invention, together with other and further
objects thereof, reference is had to the following
description taken in connection with the accom-
panying drawings and its scope will be pointed
out in the appended claims.

Referring to the drawings, Fig. 1 is a circuit dia-
gram, partly schematic, of a complete television
and sound {ransmitting system including a color
television signal-generating arrangement in ac-
cordance with the invention, while Fig. 2 is a
circuit diagram, partly schematic, of a complete
television and sound reproducing system in-
cluding a color television signal-reproducing ar-
rangement in accordance with the invention,

Referring now more particularly to Fig. 1 of the
drawings, the color felevision translating system
illustrated comprises a television transmitting
system which includes a cathode-ray signal-gen-
erating unit {0 having connected thereto in cas-
cade, in the order named, a video-frequency am-
plifier 11, a mixer-amplifier i2, a television signal
transmitter unit {3, and an antenna systeni 14,
i5. There is also provided a line-scanning cir-
cuit 16 and a field-scanning circuit 171 having
output circuits connected to scanning elements
of signal-generating unit {0 and adapted to be
synchronized by pulses from a synchronizing-
signal generator 18. An output circuit of syn-
chronizing-signal generator 18 is also coupled
to the mixer-amplifier {2 to supply thereto syn-
chronizing signals for fransmission with the
radiated carrier wave,

The signal-generating unit {0 comprises a
cathode-ray signal-generating tube 20 including
a plurality of photosensitive targets or target
electrodes 21a, 21b, and 21¢, each adapted to be
included in an optical path for translating a
complete color field of the image translated by
the system; that is, lenses 22a, 22b, and 22c are
provided for targets 2la, 21b, and 2{¢; respec-
tively, in order to focus an image of the object
23 to be televized upon the several targets. Color
screens 24a, 24b, and 24c¢, each adapted to trans-
mit light of a different color, are included in the
optical paths of the targets 2la, 215, and 2ic,
respectively, so that the targets are adapted to be
excited by light of different colors.

The signal-generating unit 16 also comprises
means for projecting upon each of the targets
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2la, 2ib, and 21c a cathode-ray beam which
passes through a restricted region ylthin the tube
20. Specifically, three separate’electron guns
comprising cathodes 25a, 25b, and 25¢ are pro-
vided for supplying a separate electron beam to
each of targets 21a, 215, and 21¢, respectively, the
cathodes and targets being so disposed within
the tube that the electron beams cross at the
above-mentioned . restricted region within the
cathode-ray tube, as indicated in the drawings.
Separate control grids 26a, 26b, and 26¢ are pro-
vided for cathodes 25a, 25b, and 25c, respectively,.
while suitable first and second accelerating anodes
27 and 28, respectively, are common to all of the
cathodes. A common collector anode 29 is also
provided for the targets 2la, 21b, and 2ic¢ and
" suitable operating potentials for the tube 20 are
supplied thereto from a unidirectional source 30.

Beam-deflecting means is disposed adjacent the
above-mentioned restricted region within the
tube 20 and is effective to scan in two directions
any of the targets with the cathode-ray beam in-
cident thereon in response to g, substantially iden-
tical scanning effect for corresponding portions
of each of the targets. This beam-deflecting
means may be of either the electrostatic or mag-
netic type but is shown as of the magnetic type
comprising line-scanning windings 32, 33 and
field-scanning windings 34, 35 coupled, respec-
tively, to units 16 and 17 so that the single set
of windings for each direction of deflection is
adapted to deflect all of the beams within the

tube 20. Preferably the tube 20 is so constructed .

that targets 2la, 21b, and 2ic are laterally dis-
placed in tube. 20 in a direction corresponding
to the line-scanning direction of the system, the
displacement shown in the drawings being, for
convenience, in a vertical direction. Also, each
target is preferably disposed at right angles with
the axis of its respective optical path. A suitable
load resistor 36 is provided for cathode-ray tube
20, one end thereof being coupled to each of
target electrodes 21la, 21b, and 2{c.

The transmitting arrangement of Fig. 1 also
comprises a means for cyclically suppressing the
beams to the several targets 21a, 21b, and 2lc in
such manner that a beam is incident on only one
of the targets at any particular time. This last-
mentioned means includes bpulse-generating
means for developing a plurality of pulse waves,
each having pulses the timing and duration of
which correspond to one field period. Specifical-
ly, there is provided a plurality of relaxation
oscillators 38a, 38b, and 38c, adapted to be syn-
chronized by pulses derived from synchronizing-
signal generator 18, for generating signals of the
wave forms illustrated at 38a, 39b, and 39¢c, re-
spectively. The wave of curve 39a comprises a
positive pulse during the first field-scanning
period of each frame. This wave is applied to
control grid 26a to cause cathode 25a to supply
an electron beam to target 21a only during the
first field-scanning period of each frame., Simi-
larly, the cathode-ray beam to the target 21b is
adapted to be cut off except during the second
field-scanning interval of each frame and that to
target 21c is adapted to be cut off except during
the third field-scanning interval of each frame.

The transmitter of Fig. 1 also includes an as-
sociated sound transmitting system which com-
prises a sound-signal transmitter 40 coupled to
an antenna system 41, 42, In order to provide
suitable field-keying signals for the television re-
ceiver, which may be transmitted with the sound-
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Fig. 1, there are provided first, second, and third
supersonic oscillators 44q, 44D, and ddc, respec-
tively, adapted to be modulated by the signal
outputs of the relaxation oscillators 38a, 38b, and
38c tuned to generate signal outputs of different
supersonic frequencies. The output signals of .
oscillators 44a, 44b, and 44c, as well as audio-
frequency signals generated in unit 43, are mixed
in mixer-amplifier 45 and supplied to the sound-
signal transmitting means 40 for transmission
with the sound signals of the system.

The apparatus just described, includes, in gen-
eral, the elements of g conventional television
transmitting system. The general construction
and operation of such a system being well known
in the art, a detailed description thereof is deemed
unnecessary herein. In brief, however, in the
operation of the system described, images of the
scene to be transmitted are caused to develop at
the output circuit of signal-generating unit 8
a video-frequency voltage which is proportional
to the variation of light and shade of the image
of the scene to be translated. This voltage is
amplified in video-frequency amplifier {| and
translated by mixer-amplifier {2 to apparatus 3
where it is caused to modulate a carrier wave
which is broadcast from the antenna system {4,
I5 in the usual manner. Line-scanning circuit
16 and field-scanning circuit 17 provide currents
of saw-tooth wave form in the line-scanning
windings 32, 33 anq field-scanning windings M,
respectively, thereby producing magnetic
scanning fizlds for signal-generating unit 10,

Coming now to the operation of the portion of
the system involving the present invention, an
image representative of & particular color field
of the scene to be transmitted is focused by each
of the lens systems 22q, 22b, and 22¢ and its as-
sociated one of the color screens 24a, 28, and 24c¢
on one of the targets 21aq, 21b, and 2ic; respec-
tively. The electrons generated, accelerated, and
developed into beams by the electron gun strue-
tures of the tube 20 are focused on the respective
targets 21a, 21b, and 21¢ causing secondary elec~
tron emission from successive elementary areas
thereof in accordance with their illumination in a .
manner well understood in the art. The currents
of saw-tooth wave form supplied to the scanning
windings of the signal generator 10 produce mag-
netic fields which deflect each beam in a given
direction at the line-scanning frequency of the
system and in a direction normal thereto at the
field-scanning frequency of the system causing it
to scan fields or series of parallel lines on its re-
spective target in the usual manner. There is
thereby developed in the output . circuit of the
tube 20 g video-frequency voltage. Due to the
action of relaxation oscillators 38a, 38b, and 38c,
however, only one of the targets 2 la, 216, and 2tc
is effective, during any barticular field, to develop
a video-signal output for the system so that the
signal output of tube (0 corresponds to frames of
three fields, each corresponding to a different
color field of the translated image. It will be
understcod that suitable means are provided for
ensuring the proper phase of the signal outputs
of oscillators 38a, 38b, and 38c. This may be
done by a manual adjustment or by designing the
oscillators and tuning circuits therefor to ensure
the proper phase relationships. The signals
represented by the wave forms of 3%a, 39b, and
39¢ are also transmitted on the sound-carrier
wave of the system at different supersonic free
quencies, due to the action of oscillators 44a, 44p,
and 44c. . v
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It is thus seen that the color television sig-
nal-transmitting system of Fig. 1 is one in
which the problem of registration of translated
images of different color is minimized due to
the fact that it is only necessary to provide a
single scanning field for the three images of
different color which are translated. Due to
this fact, variations of the scanning field have
a like effect on each color field and the regis-
tration of the system is not adversely affected
thereby.

Referring now more particularly to Fig. 2, the
color television signal-translating system there
represented comprises a receiver of the super-
heterodyne type, adapted to receive the signals
transmitted by the arrangement of Fig. 1, and
includes an antenna system 58, 51 connected toa
radio-frequency amplifier 52 to which are con-
nected in cascade, in the order named, an os-

cillator-modulator 53, an intermediate-frequency :

amplifier 54, a vidco-signal detector 55, a video-
frequency amplifier 56, and an image-reproduc-
ing device 51. A field-scanning circuit 58 and a
line-scanning circuit 53 are coupled to the out-

put circuit of detector 55 through a synchro- :

nizing-signal separator 80, the field-scanning
circuit 58 and the line-scanning circuit 59 be-
ing coupled to scanning elements of image-re-
producing device 571 in a manner to be herein-
after more fully described. A sound-receiving
system is provided which comprises a sound-
sienal detector 61 and associated audio-fre-
quency amplifier 62 and loudspeaker 63 coupled
to an output circuit of intermediate-frequency

amplifier 54 in order to translate and reproduce

the sound signals accompanying the received
television program. The stages or units 5058,
inclusive, and 58-63, inclusive, may all be of
conventional well-known construction so that

detailed illustrations and descriptions thereof

are deemed unnecessary herein.

Referring briefly, however, to the operation
of the system described above, television and ac-
companying sound signals, intercepted by anten-
na circuit 56, 51, are selected and amplified in
radio-frequency amplifier 52 and translated to
the oscillator-modulator 53 wherein they are
converted into intermediate-frequency signals

which, in turn, are selectively amplified in the.

intermediate-frequency amplifier §4, the televi-
sicn carrier signals being supplied to the detector
55. The television modulation components of
the signal are derived by the detector 55 and are
supplied to the video-frequency amplifier 56
wherein they are amplified and from which they
are supplied in the usual manner to a brightness-
control electrode of the image-reproducing de-
vice 51. Television modulation components de-
rived in detector 55 are also supplied, through
synchronizing-signal separator 60, to the syn-
chronizing-control elements of field-scanning
circuit 58 and line-scanning circuit §9. The in-
tensity of scanning rays of device 57 is thus
modulated or controlled, in & manner to be here-
inafter more fully described, in accordance with
the video-signal voltages impressed upon the in-
put circuits of unit 571. Scanning waves are gen-
erated by the field-scanning circuit 58 and the
line-scanning circuit 59; which are controlled by
synchronizing-voltage pulses supplied from the
detector 55 through synchronizing-signal sepa-
rator 60, and applied to scanning elements of
" image-reproducing device 51 to reproduce elec-
tric seanning fields, thereby to deflect the scan-
ning rays in two directions normal to each other
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to reconstruct the transmitted image in a man-
ner to be hereinafter more fully described. ' The
sound signals accompanying the television sig-
nals are detected in detector 61, amplified in am-
plifier 62, and reproduced by loudspeaker 63
in a conventional manner.

Referring now more particularly to the por-
tion of the system of Fig. 2 embodying the pres-
ent invention, unit 571 comprises a cathode-ray
signal-reproducing unit operating upon princi-

-ples analogous to those described above in con-

nection with the description of the operation of
signal-generating unit 10." Elements which are
similar in the two units have identical reference
numerals. The unit 57 differs from unit 10 in
that there is provided a single control or signal
input electrode 65 common to the cathodes 254,
25b, and 25c, and in that targets 66a, 66b, and
66c of fluorescent material are substituted for
the photo-sensitive targets 2ia, 21b, and 2ic of
Fig. 1 and are adapted, when an electron beam
is incident thereon, to provide light of a color
corresponding to light transmitted by color
screens 24a, 24b, and 24c, respectively, of the sys-
tem of Fig. 1. An optical means comprising the
lens system 22a, 22b, and 22c¢ of Fig. 2 serves to
superpcse the images developed on the targets
66a, 66D, and 66c upon a screen 67 in exact reg-
istration to produce a visible color picture.

In order cyclically to suppress the beam to
each of the targets of signal-reproducing unit 57
in such manner that a beam is incident on only
cne of the targets at any particular time, de-
tectors 68a, 68b, and 68c are provided having
load resistors 69a, 69b, and 69c, respectively, ef-
fectively by-passed for supersonic frequencies by
condensers. Rectifiers 68a, 68b, and 68c are en-
ergized through signal selectors 10a, 10b, and
10c, respectively, from audio-frequency amplifier
62 so that these rectifiers are respectively re-
sponsive only to the supersonic signals generated
by oscillators 44a, 44b, and 44c of Fig. 1. Thus, it
may be seen that means are included in the re-
ceiver for deriving a supersonic signal from the
sound system. There is also included in the
receiver means responsive to the supersonic sig-
nal for cyclically suppressing the beam to each
of the targets in such a manner that a beam is
incident on only one of the targets at any par-
ticuler time. To this end the load circuits of
rectifiers 68a, 68b, and 68c are respectively con-
nected in the cathode circuits of cathodes 25a,
25b, and 25¢c. -

It is believed that the operation of the signal-
reproducing unit 57, which is analogous to the
operation of signal generator 10, will be suffi-
ciently clear to those skilled in the art so that a
detailed description of the operation is unneces-
sary. In brief, however, the signal outputs of
rectifiers 68a, 68b, and 63c, which correspond in
form to curves 39a, 38b, and 39c of Fig. 1, serve
cyclizally to bias the cathodes 25a, 250, and 25c,
respactively, to suppress the respective beams to
fluorescent screens 66a, 66b, and 66c so that a
beam is incident on only one of the targets at
any particular time. The beam-deflectinz means
of signal reproducer ST is disposed adjacent the
cross-over point of the cathode-ray beams .of
the tube and is effective to scan in two direc-

tions normal to each other any one of the tar-

gets with the beam incident thereon in response
to a substantially identical scanning effect for
corresponding portions of each of the targets.
Therefore, during the first field of each frame
fluorescent screen 66a only is effective to pro-
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vide an output image corresponding to that
translated by target electrode 2la of Fig. 1,
while during the second and third flelds fluores-
cent screens 66b and 66¢, respectively, are simi-
larly effective. The optical means including
lenses 22a, 22b, and 22¢ serves to superpose the
images produced on targets 66a, 660, and 66c on
the screen 61.

It will be understood that the color television
signal-translating system of the invention is not
limited to an arrangement in which the cathode-
ray beams of the signal-translating tube have a
cross-over point at a restricted region within the

tube. It is only necessary that the separate elec~

tron guns be individually so disposed that the
beams for all of the targets pass through a rela-
tively restricted region so that they can be de-
flected by a common scanning field.

Furthermore, it will be understood that, while
three separate target electrodes have been illus-
trated in the modification of the invention of
Fig. 1, a single enlarged target electrode can be
used if the images associated with a particular
fleld are restricted to predetermined portions
thereof and that such an embodiment of the
invention can be said effectively to comprise a
plurality of targets. It has been found in prac-
tice that this modification of the invention has
certain advantages due to the fact that most
mosaic targets provide a signal-generating effect
at the edges thereof which is somewhat different
than that over other portions thereof.

Also, it will be understood that the signal-re-

producing device of the invention may com-

prise a single fluorescent screen for developing
light of a particular color if the images asso-
ciated with the particular fields are restricted to
separate portions of the fluorescent screen and
suitable color filters analogous to filters 24qa, 24D,
and 24c of Fig. 1 are provided in the system to
develop images of the desired colors on screen
61. )

Also, it will be understood that suitable oscil-
lators, synchronized by the received synchroniz-
Ing signals and analogous to oscillators 38a, 380,
and 38c of Fig. 1, may be used at the receiver of
Fig. 2 to provide the keying pulses for signal
reproducer 57 and that in such an arrangement it
Is unnecessary to receive and reproduce the
supersonic signals as described for keying the
signal reproducer 51. .

Furthermore, it will be understood that, in
blace of the keying signals of the type described
for the cathode-ray beams of tubes 20 and 57,
each beam can be normally operative in the ab-
sence of a synchronizing signal and suitable key~
ing signals may be provided for suppressing the
beams in the proper order.

While there have been described what are at
present considered to be the breferred embodi-
ments of the invention, it will be obvious to those
skilled in the art that various changes and modifi-
cations may be made therein without departing
from the invention, and. it is, therefore, aimed 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 color television signal-translating system
comprising, a cathode-ray tube effectively in-
«cluding a plurality of targets, each of said tar-
gets being adapted to be included in an optical
path translating a complete- color fleld of the
image translated by the system, means for pro-
jecting upon each of said targets g cathode-ray
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beam which passes through a restricted region
within sald tube, and beam-deflecting means dis-
posed adjacent sald region and effective to scan
In two directions any of said targets with the
beam incident thereon in response to a substane
tially identical scanning effect for corresponding
portions of each of said targets.

2. A color television signal-translating system
comprising, a cathode-ray tube effectively includ-
ing a plurality of targets, each of said targets
being adapted to be included in an optical path
translating a complete color field of the image
translated by the system, means for projecting on
each of said targets a separate cathode-ray beam
which passes through a restricted region within
said tube, and beam-deflecting means disposed
adjacent-said region and effective to scan in two
directions any of said targets with the beam
incident thereon in response to a substantially
identical scanning effect for corresponding por-
tions of each of said targets.

3. A color television signal-translating system
comprising, a cathode-ray tube effectively in-
cluding a plurality of targets, each of said targets
being adapted to be included in an optical path
translating a complete color field of the image
translated by the system, a separate electron gun
for each of said targets for projecting upon each
of said targets g cathode-ray beam and individ-
ually disposed so that all of the beams pass
through a restricted region within said tube, and
beam-deflecting means disposed adjacent said
region and effective to scan in two directions any
of said targets with the beam incident thereon
in response to a substantially identical scanning
effect for corresponding portions of each of said
targets, : :

4. A color television signal-translating system
comprising, g cathode-ray tube effectively in-
cluding a plurality of targets, each of said targets
being adapted to be included in an optical path
translating a complete color field of the image
translated by the system, a separate electron gun
for each of said targets for projecting upon each
of said targets g cathode-ray beam and indi-
vidually disposed so that the paths of all beams
cross within a restricted region within said tube,
and beam-deflecting means disposed adjacent
said region and effective to scan in two directions

-any of said targets with the beam incident there-

on in response to a substantially identical scan-
ning effect for corresponding portions of each of
said targets. .

5. A color television signal-translating system
comprising, a cathode-ray tube effectively in-
cluding a plurality of targets, each of said targets
adapted to be included in an optical path trans-
lating 2 complete color field of the image trans-
lated by the system, means for projecting upon
each of said targets a cathode-ray beam which
passes through a restricted region within said
tube, means for cyclically suppressing the beam
to each of said targets in such manner that a
beam is incident on only one of said targets at
any particular time, and beam-deflecting means
disposed in said region ang effective to scan in
two directions any of said targets with the beam
incident thereon in response to a substantially
Identical scanning effect for corresponding por-
tions of each of said targets. . o

6. A color television signal-translating system
comprising, a cathode-ray tube effectively in-
cluding a plurality of targets, each of said targets
adapted to be included in an optical path trans-
lating & complete color fleld of the image trans-
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lated by the system, means for projecting upon
each of sald targets a cathode-ray beam which
passes through a restricted region within said
tube, means for developing a plurality of pulse
waves, each having pulses the timing and dura-

. tion of which correspond to one fleld period,
means including said last-mentioned means for
cyclically suppressing the beam of each of said
targets in such manner that a beam is incident
on only one of said targets at any particular
time, and beam-deflecting means disposed in
said region and effective to scan in two directions
any of said targets with the beam incident there-
on in response to a substantially identical scan-
ning effect for corresponding portions of each of
said targets.

7. A color television signal-translating system
comprising, a cathode-ray tube effectively includ-
ing three targets, each of which is adapted.to be
included in an optical path translating a com-
plete color field of the image translated by the
system, means for projecting upon each of the
targets a cathode-ray beam which passes through
a restricted region within said tube, and beam-
deflecting means disposed adjacent said region
and effective to scan in two directions any of said
targets with the beam incident thereon in re-
sponse to a substantially identical scanning ef-
fect for corresponding portions of each of said
targets.

8. A color television signal-translating system
ccmprising, a cathode-ray tube effectively includ-
ing a pluralily of targets, each of said targets
being adapted to be included in an optical path
translating a complete color field of the image
translated by the system, means for projecting
upon each of said targets a cathode-ray beam
which passes through a restricfed region within
said tube, and beam-deflecting means disposed
adjacent said region and effective to scan in a
line-scanning direction and a field-scanning di-
rection any of said targets with the beam inci-
dent thereon in response to a substantially iden-
tical scanning effect for corresponding portions
of each of said targets. .

9. A color television signal-translating system
comprising, a cathode-ray tube effectively in-
cluding a plurality of targets laterally displaced
in a given direction in said tube, each of said
targets adapted to be included in an optical path
translating a complete color field of the image
translated by the system, means for projecting
upon each of said targets a cathode-ray beam
which passes through a restricted region within
said tube, and beam-deflecting means disposed
adjacent said region and effective to scan any of
said targets in said given direction at the line-
scanning frequency of said system and in a di-
rection normal thereto at the field-scanning fre-~
quency of said system with the beam incident
thereon in response to a substantially identical
scanning effect for corresponding portions of
each of said targets.

10. A color television signal-translating system
comprising, a cathode-ray signal-reproducing
tube effectively including a plurality of fluores-
cent targets, each of said targets being adapted to
produce light of a different color when an elec-
tron beam is incident thereon, means for pro-
jecting upon each of said targets a cathode-ray
beam which passes through a restricted region
within said tube, and beam-deflecting means dis-
posed adjacent said region and effective to scan
in two directions any of said targets with the
beam incident thereon in response to a substan-
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tially identical scanning effect for corresponding
portions of each of said targets.

11, A color television signal-translating system
comprising, a cathode-ray signal-reproducing
tube effectively including a plurality of fluores-
cent targets, each of said targets being adapted
to produce light of a different color when an elec-
tron beam is incident thereon, means for pro-
jecting upon each of said targets a cathode-ray
beam which passes through a restricted region
within said tube, beam-deflecting means disposed
adjacent said region and effective to scan in two
directions any of said targets with the beam in-
cident thereon, and optical means for superpos-
ing the images produced on said fluorescent
screens to provide a visible color picture in re-
sponse to a substantially identical scanning ef-
fect for corresponding portions of each of said
targets.

12. A color television signal-transmitting sys-
tem comprising, a cathode-ray signal-generating
tube effectively including a plurality of photo-
sensitive targets, each of said targets being
adapted to be excited by light of a different color
corresponding to a complete color field of the
image translated by the system, means for pro-
jecting upon each of said targets a cathode-ray
beam which passes through a restricted region
within said t'ibe, and beam-deflecting means dis-
posed adjacent said region and effective to scan
in two directions any of said targets with the
beam incident thereon in response to g substan-
tially identical scanning effect for corresponding
portions of each of said targets.

13. A color television signal-receiving system
comprising, a cathode-ray signal-reproducing
tube effectively including a plurality of targets,
each of said targets being adapted to be included
in an optical path translating a complete color
field of the image translated by the system,
means for projecting upon each of said targets a
cathode-ray beam which passes through a re-
stricted region within said tube, an associated
sound-receiving system, means for deriving a su-
personic signal from said sound system, means
responsive to said supersonic signal for cyclically
suppressing the beam to each of said targets in
such manner that g beam is incident on only one
of said targets at any particular time, and beam-
deflecting means disposed in said region and ef-
fective to scan in two directions any of said tar-
gets with the beam incident thereon in response
to a substantially identical scanning effect for
corresponding portions of each of said targets.

14. A color television signal-transmitting sys-
tem comprising, a cathode-ray signal-generating
tube effectively including a plurality of targets,
each of said targets adapted to be included in an
optical path translating a complete color field of
the image translated by the system, means for
projecting upon each of said targets a cathode-
ray beam which passes through a restricted re-
gion within said tube, an associated sound-trans-
mitting system, pulse-generating means, means
for transmitiing the generated pulses in said
sound-transmitting system, means responsive to
said pulse-generating means for cyclically sup-
pressing the beam to each of said targets in such
manner that the beam is incident on only one of
said targets at any particular time, and beam-
deflecting means disposed in said region and ef-
fective to scan in two directions any of said tar-
gets with the beam incident thereon in response
to a substantially identical scanning effect for
corresponding portions of each of said targets.
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