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1. 
This invention relates to color television sys 

tems, and methods, and more particularly, to a 
Color television method and system in which there 
is provided a key image to augment and improve 
the color rendition and brilliancy of the finally 
reproduced television image. 

In a color television system, it is usual to emi 
ploy three primary Color component images su 
perimposed either cyclically or simultaneously to 
reproduce a color image having the same colors 
as the object of which the image is a representa 
tion. Two-component color television systems are 
also known, but suffer from relatively inferior fl 
delity of color reproduction and, thus, color tele 
vision systems usually employ the three-color 
process. 
While it is theoretically possible to achieve 

nearly perfect color reproduction under idealized 
conditions by the three primary color component 
method, there is, actually, considerable diver 
gence from such ideal conditions in practice, due 
to the fact that the analyzing filters, the spectral 
sensitivity of the light sensitive medium, and the 
spectral response characteristics of the reproduc 
ing medium, do not have the required characteris 
tics necessary to meet the theoretical require 
ments for reproduction. For example, it is well 
known in the theory of three color reproduction 
that three properly chosen pure spectral colors 
are sufficient to reproduce substantially all of the 
colors lying within the trichromatic color trian 
gle. However, light sensitive mediums have an 
irregular spectral response, and color reproduc 
ing mediums are far from pure spectral colors. 
The color filters required for analyzing the colors. 
of the object likewise do not have sharp cutoffs 
with a band of uniform transmission, but have 
sloping cutoffs and non-uniform transmissions 
through the passbands. This departure from 
ideal conditions, therefore, tends to degrade the 
quality of the color reproduction. 

By my invention, in which I add to the three 
primary color component images a neutral black 
and white image, I improve the color reproduc 
tion of television images by increasing the bril 
liancy of the highlights, and increasing the den 
sity in the shadow areas. 

Moreover, by my invention in which the pri 
mary color component images are controlled in 
accordance with a black and white image, I also 
provide correction for the overlapping of filters 
and the departure of ideal spectral response of 
the reproducing medium, so as to provide purer 
colors with greater Saturation, and with more fl 
delity with respect to the original colors, 
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In accordance with my invention, I provide a 

method and apparatus for producing a key image 
of substantially neutral tint which is added to the 
three primary color component images, and, in 
addition, regulate the color component images 
with regard to intensity under the control of the 
key image brightness at corresponding elemental 
areas. By such a method, the departure from 
ideal characteristics of the analyzing filters, the 
light sensitive characteristic of the transmitting 
medium, and the spectral response of the light 
emitted from the reproducing medium are in 
some measure compensated, so that essentially 
the distortions arising from the imperfections of 
the actual elements used are in part eliminated. 

Moreover, the signals which are to be transmit 
ted as representative of the key image may be de 
rived from the infra-red, the visible, or the ul 
tra-violet portions of the spectrum of the light 
reflected from the object. Alternatively, the key 
image may be produced from One or more of the 
color components scanned in any predetermined 
order and used to control the primary color 
images in any desired proportion. 
The key image, moreover, may be derived by 

utilizing an Orthochromatic image projected up 
on the light sensitive-surface of the transmitting 
tube, or by direct projection of the image of the 
object upon the mosaic of a suitably color-sensi 
tive transmitting tube without the interposition 
ing of a filter. Where cyclic transmission of the 
color Component images is utilized, suitable de 
lay circuits may be interposed so that the signal 
resulting from the key image scanning may in 
proper proportion be appropriately added to, or 
subtracted from, the image corresponding to the 
color component being scanned. 

Accordingly, it is an object of my invention to 
provide an improved method of transmitting col 
or television images. 
Another object of my invention is to provide 

apparatus for improving the fidelity of color tele 
vision images. 

Still a further object of my invention is that 
of improving the detail, resolution and delinea 
tion of Color television images by adding to the re 
alism and naturalness of the color reproduction 
and, as well, by increasing the contrast and gra 
dation ranges in color reproduction. 
Yet another object of my invention is to provide 

the addition of a key image to color component 
images in additive or subtractive color television 
Systems in which the color component images are 
either simultaneously scanned or cyclically 
scanned. 
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Again, it is an object of my invention to pro 
vide a key image of substantially neutral tint to 
be added to each group of color component pic 
tures in a color television system. f 
A further object of my invention is the produc 

tion of key images and the use of a color filter, 
which in conjunction with the chromatic photo 
sensitivity of the mosaic. produces an Orthochro 
matic rendition of the image, that is to say, a 
rendition in which brightness values correspond 
to the apparent brightness as viewed by the nor 
mal eye, of the various colors in the Scanned 
image field or raster. 
Yet again, an object of my invention is the 

production of a key printer image by using a 
suitable filter, which, in conjunction with the 
chromatic photosensitivity of the mosaic of the 
transmitting tube, shall be predominantly re 
sponsive in the infra-red, in the visible, or in 
the ultra-violet portion of the spectrum. 
A still further object of my invention is the 

electrical control of the brightness of each color 
component image in accordance with the key 
image values at the corresponding portion of the 
image, whereby the brightness of the color com 
ponent images is suitably reduced so that the 
addition of the key image brightness provides a 
final combined color picture of correct bright 

eSS. 
Another object of my invention is to provide 

a color television system in which key images 
are produced by the equalized transmission and 
reception of each of the tri-color component 
images. 
Other objects of my invention will become ap 

parent to those skilled in the art upon a reading 
of the following detailed description, taken in 
conjunction with the drawing. 
In the drawing, there is shown at Fig. 1 a 

schematic representation of a filter disc for use 
in a sequential type of scanning color television 
system, in which there is provided an ortho 
chromatic sector as well as a red, green and blue 
sector; y 

Fig.2 shows in schematic form an appropriate 
receiver disc having a blank Sector portion in 
addition to the red, green and blue portions: 

Fig. 3 shows in block diagram form, circuit 
connections of apparatus for providing the key 
image signal and for controlling the primary color 
component image signals in accordance with my 
invention; and, - 

Fig. 4 is a schematic representation of a fur 
ther modification of the system wherein the 
several component color images are simultane 
ously transmitted for simultaneous reproduction 
at receiving points and an equalized or key.image 
corresponding to the orthochromatic image, and 
thus the intrinsic brilliance of the several colored 
images, is transmitted in a cyclic manner. 

Fig. 1 shows a four-sector rotary filter disc 
intended to rotate-before the mosaic of a suit 
able camera or image scanning tube at such a 
rate that one of the color. Sectors is in front of 
the mosaic substantially throughout the time of 
the scanning of the corresponding color com 
ponent picture. The disc is provided with four 
sectors, and, as an example, sector 3 may be a 
red filter, sector 5 a green filter, sector a blue 
filter, while sector 9 may be an orthochromatic 
filter. Alternatively, of course, it will be un 
derstood that sector 9 may be an infra-red filter 
or an ultra-violet filter, depending upon which 
type of key picture production is desired, it be 
ing understood that the adjective describing the 
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4. 
filter describes the color of the light which is 
transmitted by the filter. 

Moreover, it will be appreciated that alterna 
tively the Orthochromatic filter 9 may be re 
moved and the sector occupied by this filter left 
blank to provide the signal for the black and 
white key image. 

Fig. 2 shows a corresponding filter disc to be 
used at the receiver in register with the image 
reproduction. The disc i? is provided with the 
red, green and blue filters, 3, 5 and 7 respec 
tively, and a blank sector 9. The red, green 
and blue color component images are reproduced 
on the screen by the introduction of the corre 
sponding filter sectors 3, 5 and 7, in appro 
priate time relation, into the optical system, 
whereby the individual images are viewed or pro 
jected or otherwise observed. 
The key image is produced and viewed through 

the clear or blank sector 9 of the disc . The 
black and white image produced during this pe 
riod may be formed on either a normal black 
and white screen of an image reproducing tube 
or kinescope, or equally bright images produced 
simultaneously on red, green or blue picture re 
producing tubes or kinescopes, in the case where 
simultaneous projection is used. 

In Fig. 3 is shown a circuit diagram for the 
more complicated conditions of a cyclic scan 
ning system to produce the train of signals for 
both the key image and the three color compo 
nent images. In Fig. 3, the image of the object 
to be transmitted is thrown by the optical sys 
tem 2 upon the mosaic electrode 3 of an image 
Scanning or Camera tube 2. The camera or 
image scanning tube 27 may be of the general 
type known as the "Iconoscope' and described by 
Zworykin and others, or the scanning tube may 
be of the type known in the art as the image. 
"Iconoscope' or the "Orthicon,' or it may be 
one of the type known as the image dissector, all 
of which have been disclosed both directly and 
by footnote reference in the book “Principles of 
Television Engineering' by D. G. Fink and pub 
lished in 1940 by McGraw-Hill Book Co. For 
convenience, reference herein will be made to a 
scanning tube of the "Iconoscope' type as illus 
trative of the principles of operation. The 
image, in traveling to the mosaic electrode 3, 
passes through the filter disc 25, the disc being 
of the form shown in Fig. 1, and driven by a 
motor 23. An electron gun 35 produces an elec 
tron beam which scans the mosaic 3 to provide, 
through the means of released electrons, the 
video signal, which signal is carried by the signal 
plate 29 to the video amplifier 39 as is well un 
derstood in the art. The deflection coils 37 serve 
to produce the bi-directional scanning action of 
the beam of electrons released from the gun 5, 
and the released electrons are collected by the 
collector electrode 33, as is also well known in the 
art. Deflection of the electron beam is provided 
by suitably energizing the deflecting coils 37 un 
der the control of energy of predetermined wave 
form and frequency, as is known in the art. 
A commutator device 40 is mechanically coul 

pled to and driven in synchronism with the motor 
23. The commutator 40 is provided with four 
segments 43, 45, 47 and 49, each of the segments 
being connected to a collector ring, respectively 
numbered 5, 53, 55 and 57. A brush 4 f bears 
on the commutator segments and serves to fur 
inish the video signals from the amplifier 39 to 
each of the collector rings in sequence. The 
video signals fed to the collector rings are led to 
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appropriate apparatus by the brushes 59, Bl, 63 
and 65 respectively. The brush 59 carries the 
signals generated by the camera or image Scan 
ning tube 27, when the orthochromatic filter 9 is 
in such angular position in its rotation as to be in . 
register with the mosaic electrode 3 of the scan 
ning tube. The brush 6 is active to supply sig 
nails to the amplifier 87 when the red filter sector 
3 is in register with the mosaic of the scanning 
tube 27, while the brushes 63 and 65 similarly 
feed energy to the amplifiers 89 and 9 respec 
tively, when the green and the blue filters are 
in register with the mosaic element of the Scan 
ning tube 27. 
The signals representative of the orthochro 

matic image are fed through the orthochromatic 
image signal amplifier 6 and through the lead 
68 to the combining amplifier unit 93, the ampli 
fier unit 67 serving to regulate the intensity of 
the video signals to be transmitted representative 
of the Orthochromatic image. A portion of the 
output energy from the amplifier unit 67 is fed 
to each of the delay networks 69, and 73, which 
are conventionally represented. 

Delay networks are, per se, well known in the 
art and generally comprise series inductance ele 
ments and shunt capacity elements with a suit 
able terminating resistance. Thus, for simplicity 
of disclosure, the delay networks are merely 
shown in schematic form, and it is to be under 
stood that such delay circuits may, in many in 
stances, assume the status of an artificial line 
with the delay characteristics a function of the 
delay time required. as 
The delay network 69 introduces a delay time 

of the video signals corresponding to the ortho 
chromatic image equal to the time required to 
scan one picture field, while the delay networks 
7 and 73 introduce a time delay equivalent to 
two field scannings and three field Scannings re 
spectively. The output of the delay networks 69, 
7 and 73 are fed to reversing switch units 75, 77 
and 79 respectively, and thence to the convention-. 
ally indicated volume controls 81, 83 and 85, 
which are preferably in the form of potentiome 
ters. Each of the volume controls above named 
then supplies energy to the mixer and gain Con 
trol amplifier units 95, 97 and 99 respectively, 
and the outputs of these three units are then 
combined with the signal corresponding to the : 
orthochromatic image in the combining unit 93, 
and the combined signals thereafter fed to the 
transmitting channel, as indicated. 

It will be understood that the combining unit 
93 serves as a signal amplifier and, at the same 
time, provides a means to supply each train of 
video or image signals to the transmitter chan 
nel without interaction upon the other signal 
channels, and that it does not combine all of the 
signals simultaneously in a cyclic System. 
In the operation of the system, the series of 

signals corresponding to the orthochromatic 
image are transmitted to the combining unit 93 
through the conductor 68, without time delay, 
after amplification in the amplifier unit 67. At 
the completion of the scanning of the Orthochro 
matic image, the disc f is turned, for instance, 
to such a position that the red filter 3 is inter 
mediate the optical system 2 and the mosaic 
element 3 of the scanning tube 27. In this way, 
by means of the commutator 40 providing the 
desired and proper sequence of switching, the 
signals corresponding at the red image are then 
supplied by way of the brush contact 6 to the 
red image signal amplifier unit 87 whose output 
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is fed to the mixer amplifier 95, and from it to 
the combining unit 93 and thence to a trans 
mission channel of any desired type and de 
scription, which has not been shown specifically. 
At the same time that the signals are developed 

from the camera or image scanning tube 27 in 
accordance with the light revealed to the mosaic 
through the red filter 3, the signals of the or 
thochromatic image, as they appear in the out 
put of the signal amplifier control unit 67, have 
been passed via the conductor 70 through the de 
lay network 69 and into the reversing switch 
unit 75 and then through the volume Control 
8 to control also the mixer amplifier and gain 
control unit 95. The reversing switch arrange 
ment is provided by any convenient sort of elec 
tronic arrangement and is for the purpose of 
determining whether or not the series of output 
signals representing the Orthochromatic image 

20 shall tend to increase the gain in output of the 
mixer amplifier and gain control unit 95 or shall 
tend to reduce the gain. Accordingly, it being 
assumed that the output signals from the am 
plifier control unit 67 representing the ortho 
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chromatic image are delayed one field scanning 
period in the delay network 69, it is apparent 
that the arrival in the mixer amplifier 95 of the 
signals from the reversing Switch arrangement 
75 will coincide substantially in time with the 
initial scanning of the red image through the 
filter 3. 
Consequently, under conditions when it is de 

sired that provision shall be made for decreas 
ing the gain in the mixer amplifier and gain con 
trol unit 95 with increases in signal output from 
the delay circuit for highlights in the scanned 
subject, a Switch element of may be placed 
against the upper contact point indicated, so that 
the output signals from the delay network 69, as 
conventionally indicated, may pass through a sin 
gle amplifier tube O2 and thence through the 
switch armature to the potentiometer volume 
control unit 8 and, by virtue of the current flow 
ing through the tube 02, increasing with a posi 
tive signal on the control electrode thereof, as 
will be the tendency for the current flowing 
through the mixer amplifier and gain control 
tube 05 contained in the mixer amplifier and 
gain control unit 95, it is apparent that a poten 
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tial drop will take place through the potentiome 
ter 8 in Such a manner that the variable con 
tact 06 may be set so that the signals impressed 
upon the control electrode 07 of the tube 05 are 
negative in polarity when the controlling signals 
upon a second grid 108 of this same tube, as they 
are derived in conductor 109 from the amplifier 
87, are positive in sign. In this way, the ortho 
chromatic image signals may cause a reduction in 
the Output of the mixer and gain control tube O5 
of the amplifier unit 95. However, under cir 
cumstances where it is desired that the ortho 
chromatic video signals shall increase the gain 
in the mixer amplifier and gain control unit 95, 
it is apparent that the switch armature O may 
be moved to its lowermost contact so that the 
signal output from the tube 02 is now fed through 
the reversing tube 10 to provide under the con 
trol of the Orthochromatic image a reverse polar 
ity of signals on the control electrode for of the 
amplifier tube fo5 of the mixer amplifier 95. In 
this way, depending upon the position of the 
switch armature of, the gain in the amplifier 
05 may be increased or decreased under the 

influence of the Orthochromatic signals, so that 
the tube fo5, as it serves the mixer amplifier and 
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gain control tube for the red signals, will have 
its output energy controlled not only by the actual 
signals produced as output energy from the scan 
ning tube mosaic, (and previously amplified in 
amplifier87) but also will be indirectly controlled 
by the previously scanned orthochromatic image. 

Reference now may be made to the greeninage 
signal which is derived through the green fliter 
section 5 of Fig. 1, for instance, and amplified 
in the green image signal amplifier 89. A con 
trol signal for controlling this signal output has 
been previously fed from the orthochromatic in 
age signal amplifier 67 by Way of the conductor 
7 to the delay circuit 7 f, wherein it is delayed a 
predetermined time period (in this example as 
sumed as the period of two image or picture fields) 
and then impressed upon the reversing switch unit 
TT, the output energy from which controls the 
mixer amplifier 97. 
The delay circuit, however, has a time delay 

twice as long as that of the delay circuit 69 since 
it is to control the transmission level at which 
the green image or picture field is transmitted, 
and since the green image field is assumed to 
follow the Orthochromatic image scanning by a 
delay of two fields. The delay circuit T will cor 
respondingly delay the signals reaching it from 
the orthochromatic image signal amplifier 67. 
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Accordingly, the energy output from the reversing 
switch unit, as it is impressed upon the mixer 
amplifier 97 through the volume control 83, will 
control the output signals from the mixer ampli 
fier 9, which represent the green image signals 
as impressed thereupon by way of the image sig 
nal amplifier 89. 
For simplicity of understanding, the component 

parts herein assumed for the reversing switch unit 
77 and the mixer amplifier 97 are assumed, for 
instance, to be substantially identical to the cor 
responding elements of the reversing switch unit 
75 and the mixer amplifier 95, and hence, like 
numbers with primes added represent correspond 
ing parts in each figure. The same will be true 
of the reversing switch unit 79 and the mixer 
amplifier 99, hereinafter to be described, except 
that like parts are designated by like numbers with 
double primes added. 
Accordingly, by properly positioning the switch 

armature B, the potential applied to the coa 
trol electrode 07' of the mixer. 05' may be made 
of like polarity, or opposite polarity to the signal 
simultaneously impressed upon the second con 
trol grid f', as this last named signal is de-, 
rived from the image signal amplifier 89, since. 
'highlights' are generally related and occur at 
the same time in the orthochromatic or key image 
and in each of the images of the primary image 
colors. Accordingly, depending upon whether or 
not the reversing switch is in its upper or lower 
position will determine whether the signal out 
put is decreased or increased, as was above ex 
plained in connection with the signals repre 
senting the red images. Likewise, with regard 
to the blue signals, the output of the orthochro 
matic image signal amplifier 67 is supplied to the 
delay circuit, conventionally represented at T3, 
and this delay circuit, in contrast to the delay 
circuits 69 and 7, so provides that the time 
delay between the arrival of the signal at the 
input and the arrival of the signal at the output 
from where it is supplied to the reversing switch 
unit 79 will be a time period coinciding with three 
picture fields, that is, for instance, the time re 
quired to scan all of the Orthochromatic, the red 
and the green images, for instance. Otherwise, 
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the arrangement of the blue signal channel sub 
stantially coincides with that of the red and the 
green, hereinabove explained, and, accordingly, 
the output signal level of the mixer amplifier8 
is determined by the signals applied to each of the 
controlling electrodes O' and 08', of which 
the former potential is controlled by the position 
of the switch armature Ol' in the reversing 
Switch unit 79, and in which the potential of the 
latter control electrode is determined by the out 
put of the blue image signal amplifier 9 as sup 
plied to the mixer amplifier 97 by way of the 
conductor f. 
The output energy from the mixer amplifiers 

is fed by way of a conductor 5 to the combin 
ing amplifier unit 93. The output from the mixer 
amplifier 97 is fed by way of a conductor IT to 
the same combining unit and the output from 
the mixer amplifier 99 is fed by a similar con 
ductor f 19 to the same combining unit. 
From what has been indicated above, it is ap 

parent that the sequence of energization of the 
combining amplifier unit 93, herein represented 
only schematically since all of the signals may be 
applied through a common amplifier channel, will 
first amplify the orthochromatic signals; next the 
red image signals; next the green image signals, 
and lastly the blue image signals, whereupon 
the cycle will be repeated. Thus, the sequence of 
transmission, as hereinabove explained, is cyclic, 
with it being understood that the orthochro 
matic image may, for the reasons above outlined 
in the statement of the invention and in some 
of the objects thereof, serve to control the signal 
output representing the various component color 
images. Output energy from the combining am 
plifier unit may then be supplied to a transmis 
sion channel (not shown) via the connecting link 
f2. The transmission channel may be of either 
the radio transmission link or wire line transmis 
sion link where desired. Further, where it is de 
sired, the output from the combining amplifier 
unit 93 may be fed through a second conductor 
23 to a monitor 25, at which the transmission 

characteristics may be observed. 
The monitor arrangement, herein represented 

only in schematic form, may comprise substan 
tially the arrangement of the usual receiver in 
strumentality, and thus the signal output from 
the combining amplifier unit 93, as it appears in 
the conductor 23, may serve, through appropriate 
controls, to nodulate the intensity of an electron 
beam developed within a cathode ray image re 
producing tube for instance. Such an image re. 
producing tube (not shown) is preferably one 
of the type wherein the luminescent screen or tar 
get area upon which the image appears is of such 
composition as to produce substantially a black 
and white image, and this image, when viewed 
through the rotary filter, such as that shown by 
Fig. 2 for instance, will provide the desired color 
image reproduction. 
From what has been set forth, it is apparent 

that certain conclusions can be reached in con 
nection with the positioning of the switch arma 
ture of of the various reversing switch units 75, 

and 79 to such a position that the orthochro 
matic or key image tends to decrease the output 
energy from the various mixer amplifiers 95, 97 
and 99 at the corresponding picture point, it being 
assumed, of course, that synchronous and co 
phaseal scanning relationships are attained for 
all of the images representing the various com 
ponent primary colors, as well as the Orthochro 
natic or key image, 



f 2,428,769 l 
9 

These conclusions are that in the image which 
is monitored or the image received at various re 
ceiving points, increased definition will be ob 
tained because of the high delineatory capabil 
ities of the ordinary black and white image re 
production, resulting, of course, from the trans 
mission of the Orthochromatic or key image sig 
nais in the proper sequence, in which registra 
tion problems are not material. 

Next, it will be apparent that increased grada. 
tion ranges are obtainable in the observed re 
ceived image because, in effect, the highlight 
brightness is increased by the use of the key 
image and the shadows are darkened in the com 
ponent color images by the control action of the 
key image in the transmitter. Lastly, it is possible to obtain, for substantially 
all conditions of operation, a predetermined max 
imum level of brightness which will not be ex 
ceeded by virtue of the action of the key image 
signal series controlling the output energy for the 
individual component color images. It thus be 
comes apparent that, under no circumstances, 
will the image receiver or reproducing tube be 
overloaded, and therefore a greater efficiency in 
image reproduction is achieved. 

For reasons of simplicity, the disclosure here 
in above made does not provide or disclose ar 
rangements whereby synchronization is estab 
lished either between the scanning beam action 
in the Scanning tube 27 and a corresponding 
image reproducing tube of either the monitor 
25 or a receiver (not shown), nor does the dis 
closure hereinabove provide for arrangements 
whereby the filter disc of the transmitter may 
be Synchronous in its operation with the falter 
disc of the monitor or the receiver. It is, how 
ever, to be understood that in either instance the 
discs may be driven by suitable synchronous 
motors, for instance, operating from the same 
power supply and the scanning beams may be 
Controlled or deflected according to well known 
television technique through the generation and 
transmission of suitable synchronizing signals 
caused to follow in sequence each field of trans 
mission and each line of signal energy transmis 
sion in each field. For simplicity of illustration, 
these features are not illustrated, although it is 
to be understood that such may be and should be 
added to what has herein been set forth. Where 
the discs of the transmitter and of the re 
ceiver are not to operate upon the same power 
Supply, then it is apparent that the field syn 
chronizing signal may be caused to control, in 
known manner, the operation of the driving mo 
tor of the receiver, so that synchronous operation 
is readily maintained. 
In the arrangement hereinabove discussed, for 

instance, the reversing switch units 75, 77 and 
9 have been diagrammatically illustrated as com 
prising a plurality of tubes with a switch element 
arranged to include both tubes in circuit, or to 
by-pass one tube, depending upon the desired 
polarity of output signal from the unit. It is, of 
course, apparent that this is one of many suit 
able forms of control units for the purpose. 
Other forms may be used without departing from 

- the spirit and scope of what is herein disclosed, . 
and consequently the diagrammatic illustration 
is to be regarded as purely illustrative. 
Among the other forms of arrangements which 

may be used as the reversing switch arrangement, 
are, for instance, a single output tube whereby 
the output at the plate or anode may be used for 
one polarity of signal, and the output at the 
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cathode may be used for another polarity of 
signal. A tube of this form may be used merely 
by altering the position of the control switch, such 
for instance as the switch 0 schematically rep 
resented by Fig. 3. Likewise, various forms of 
volume control units may be provided in place of 
the potentiometer Controls Schematically repre 
sented as Connected to the output of the various 
reversing Switch units. 

Further, it is to be understood that any repre 
sentations of the mixer amplifiers and the delay 
circuits are purely and entirely schematic, since 
such instrumentalities are well known in the art 
and therefore the illustration is not in any way 
to be considered as limiting, but rather as purely 
illustrative. 
In the arrangement of Fig. 4, a further modi 

fication of the invention has been provided. This 
may briefly be described as constituting a form 
wherein the channel width to transmit the color 
image representation may be regarded as having 
been increased over that disclosed by Fig. 3, in 
that provision is made for separate channels to 
transmit simultaneously the image representa 
tions corresponding to the red, the green and the 
blue component color images, and, after a plu 
rality of Such image fields representing such co 
ors have been transmitted, a key image field cor 
responding to an Orthochromatic image may be 
simultaneously transmitted over all of the sev 
eral channels. 

In the arrangement of Fig. 4 as it is diagram 
matically represented by the schematic illustra 
tion, the light of the image (not shown) is adapt 
ed to be directed along the optical path 3 and 
through the optical system 33, and thence, by 
means of a plurality of half-silvered mirrors 35 
and 37, a portion of the light is permitted to 
pass directly along the initial optical path 3 
or in a direction at right angles thereto. The 
half-silvered mirror 35 thus permits the ortho 
chromatic image rays 13 to split into two paths, 
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of which the light reflected from the mirror sur 
face 35 is directed along a path 36 into an 
image scanning tube 39 through an appropriate 
filter f4 which is adapted to direct upon the 
mOSaic electrode 43 of the image scanning or 
camera tube 39 a light image of red character 
istics, for instance. The unreflected rays which 
pass through the half-silvered mirror 35 are 
then directed along the path 45 to impinge upon 
the second half-silvered mirror f3, from which 
a portion of the rays is directed along a path 47 
and another portion of the rays is passed directly 
through the half-silvered mirror surface 37 along 
a path 49. 

It will be assumed, for instance, that the re 
flected rays traveling along the light path 47 
impinge upon the mosaic electrode 5 of the 
camera or image scanning tube 53 after passing 
through a filter 55 which is adapted to direct 
rays corresponding to the green image upon the 
mosaic electrode of the camera or image Scan 
ning tube 53. Likewise, the light rays passing 
along the light path 49 are adapted to enter the 
image Scanning or camera tube 5 and to fall 
upon the mosaic electrode 59 thereof after hav 
ing passed through the light filter 6 which is 
adapted to segregate the blue image from the 
Orthochromatic image directed along the light 
path 49. Thus, a light image is simultaneously 
impressed upon all of the image scanning or cam 
era tubes 39, 53 and 57, but the light image 
upon tube 39 is that corresponding to the red 
image; the light image upon the tube 53 is that 
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corresponding to the green image, and the light 
image upon the tube 5T is that corresponding to 
the blue image, assuming the selection of filters 
as hereinabove outlined. 
Since light losses occur in the half-silvered mir 

rors 35 and 37, the density of the filters 4 
and 55 is such as to compensate for the loss and . . 
make the general intensity of the optical image 
impinging upon the mosaic electrodes 3 and 
5 of tubes 39 and 53 respectively substan 

tially of the same order as that of the image 
cast upon the mosaic 59 of the camera or in 
age scanning tube 57. In this manner, equal 
ization of the outputs is reasonably well main 
tained. 
The tubes 37, 53 and 57 have been illus 

trated in a most schematic form, but it is to be 
understood that the tubes are generally of the 
type illustrated in Fig. 3 by the image scanning 
tube 27, so that when the mosaic electrodes 43, 
5 and 59 of all of these tubes are scanned by 

the usual cathode ray scanning beam, output sig 
nails will result which appear in the output con 
ductors 6, 62 and 63 connected respectively 
to the collecting electrode of the mosaics. Ac 
cordingly, these output video signals are ap 
propriately amplified in the amplifiers 64, 65 
and it, from which output energy is supplied to 
the several commutators 67, 68 and 69 by way 
of the commutator brushes 70, 7 and 2 con 
nected respectively to the conductors 73, 4 and 

5. The signal outputs in these respective Con 
ductors are those representative of the simul 
taneously scanned red, green and blue images. 
The various commutator elements 67, 68 and 
9 are appropriately driven from a suitable 

prime mover (not shown), so that they revolve 
in synchronism and co-phaseally. 

Since it was assumed, from what was herein 
above stated, that the transmission of the sig 
nails representing the scanned images would take 
place in such a manner that three image fields 
representing different color images would be 
transmitted simultaneously and in a sequence of 
three to be followed by a single transmission of 
an orthochromatic image on all transmission 
channels, the commutators 67, 68 and 69 are provided with commutating segments f6 and 

each respectively, which extend for substan 
tially 270 of the periphery and 90° of the pe 
riphery with suitable insulating segments T8 
and 78 separating each section of the com 
mutator. The longer segment 76 of the com 
mutator is connected to a second commutator 
ring 79 for each commutator, from which, by 
means of the brushes 80, 8 and 82, the re 
spective red, green and blue image signals are 
derived to be fed to the separate transmitter am 
plifiers 84, 85 and 86 connected respective 
ly thereto by way of the conductors. 87, fe8 and 
89. The rings 9 have insulating segments (as 
shown) to correspond in position to the insulating 
segments 8 and 78 of the outer rings 76, 7, 
it being appreciated that the brushes are aligned 
(as schematically indicated). The smaller sec 
tion TT of each of the commutators is connected 
to an inner slip ring member 190, 19 and 92 
from which energy is picked up by means of a se 
ries of brushes 93, 94 and 95 and then fed by 
way of the conductor 96 connected to all of the 
brushes 93, 94 and 95 to energize simulta 
neously all of the transmitter amplifiers 4,85 
and f. 

It accordingly is apparent that the transmit 
ter amplifiers 84, 185 and 86 are separately 
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energized with the red, the green and the blue 
video signal components, respectively, during 
three-quarters of any unit time period corre 
Sponding, for instance, to the time to scan four 
picture fields. During the remaining one-quarter 
of the assumed unit time period, the various 
transmitter amplifiers are energized by the com 
bined output of all of the camera or image scan 
ning tubes 39, fis3 and 57 as derived from the 
amplifiers 64, 65 and 66, so that the signal 
energy appearing on the conductor 96, for in 
stance, is that corresponding to an orthochro 
matic image, and thus, over each channel cor 
responding to the various colors chosen, there 
will be transmitted signals both of individual 
color and of the combined color representing the 
three selected components. The output from the 
various transmitter amplifiers f&4, f 85 and 86 
is then fed by way of conductors 97, 98 and 99, 
for instance, to any suitable form of transmission 
channel, such as a radio link or a wire line trans 
mission link, or to a suitable monitor instrumen tality. 

It has not been shown by the diagrammatic 
representation of Fig. 4, but is to be understood 
that Scanning beams in all of the tubes 39, 53 
and 5 for Scanning the respective mosaic elec 
trodes thereof are to operate simultaneously so as 
to strike the various mosaic elements in sub 
stantially identical spacial relationships. Each 
scanned raster is to be homologous and equi 
dimensional. To this end, it is preferable to pro 
vide a single source of beam deflecting energy 
to be applied to deflect the cathode ray beams, in 
order that synchronous and co-phaseal relation 
ship shall be maintained between each. It is, of 
course, to be understood that to achieve this ob 
jective it is desirable that the geometry of the 
Scanning tubes substantially coincides, and that 
the applied operating voltages to each tube like 
wise Substantially correspond in order that the 
general Operating parameters for all the scan 
ning tubes shall be alike. This, however, forms 
no specific part of the present invention except 
insofar as it co-operates with the remaining ele 
ments to produce the complete system. The ar 
rangement for obtaining controlled movements 
of the scanning beams will be discussed more 
particularly in a companion application, Ser. No. 
548,238, which was filed Aug. 5, 1944. 

It is to be appreciated, in the arrangement ill 
lustrated by Fig. 4, that what is herein termed 
an Orthochromatic or key image is merely one of 
Several forms which might be used and repre 
sents one acceptable form. Other forms of key 
images may be derived from signal output of sep 
arate image pickup or camera tubes receiving the 
light image from any of the optical paths 3, 
37, 45 and 49 prior to the time when the light 
Of the images has passed through any filter. The 
key image signals thus derived may, as hereto 
fore stated, correspond to the visual luminosity 
response, or to ultra-violet, or infra-red versions 
of the image which is picked up, or to any other 
selected form of key image signal. In any of 
these cases, such key image signal will be used 
identically in the manner hereinbefore set forth, 
that is, such key image signals will be impressed 
upon the conductor 96 and thus caused to en 
ergize all of transmitter amplifiers and channels 
during the period corresponding to the passage 
of such segments as fill under the corresponding 
contact brush. 

It is thus apparent, from what has been point 
ed out, that the system of Fig. 4 is a modifica 
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tion which provides for simultaneously transmit 
ting the red, the green and the blue component 
color images for simultaneous reproduction at re 
ceiving or monitoring points, and then, after a 
predetermined number of image fields has thus 
been transmitted, an equalized transmission, rep 
resenting the combined red, green and blue com 
ponent pictures, which corresponds to the key 
picture of Fig. 3, will be transmitted and repro 
duced at receiving points for a time period of 
one image field, after which the sequence is re 
peated again and again. Thus, the system of Fig. 
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3 may be termed, a combined simultaneous and 
cyclic method, since it is a simultaneous method 
for the separate color transmissions but cyclic 
between the color images and the key image. 
For receiving the images transmitted by the 

arrangement of Fig. 4, various arrangements may 
be provided which would consist, for instance, 
of a single electron tube having a laminated lumi 
nescent target which would respond to reproduce 
the various picture colors, and in which the lami 
nations would be so located that independent 
electron guns within the receiving cathode ray 
tube might operate to direct scanning beams 
thereagainst, or, alternatively, the system may 
be of the type disclosed by my applications, Ser. 
Nos. 548,238 and 548,239, each fled Aug. 5, 1944, 
and each relating to color television. Further, as 
known in the art, the receiving instrumentality 
may comprise a plurality of separate cathode ray 
image reproducing tubes individually having tar 
get areas adapted to reproduce the red, the green 
and the blue images and arranged to direct the 
issuing light simultaneously upon a single view 
ing target area at which the light image cf all 
tubes is superimposed. 

In a further alternative form, the receiver in 
strumentality, which is not herein specifically ill 
lustrated since it does not form a specific part 
of the invention except insofar as it is neces 
sary to a complete understanding of the inven 
tion, will be assumed to comprise a plurality of 
separate cathode ray image reproducing tubes 
each being adapted to reproduce a pure black 
and white image and having a filter disc coordi 
nated with each, with the filter disc of the re 
spective channels being formed according to 
the arrangement of Fig. 2, except that for one 
channel all of the areas 3, 5 and f would, 
for instance, be adapted to produce a red image, 
whereas for the second channel, all of these areas 
would be adapted to produce a green image, and 
for the third channel, these areas would be adapt 
ed to produce a blue image. 

Synchronization between the scannings of the 
receiver and the transmitter for the system last 
described is, of course, to be maintained in known 
ways, such, for instance, that described in con 
nection with the description of Fig. 3, and there 
fore has not been herein illustrated in detail. 
In a further modification of the invention, not 

herein illustrated, provision may be made for both 
simultaneous and cyclic transmission of the im 
age fields, in that the red image may first be 
transmitted for one field, the green image then 
may be transmitted to follow for a second field, 
and the blue image caused to follow for the third 
field, after which these three image fields are 
simultaneously transmitted in equalized bright 
ness to provide a corresponding key image or 
Orthochromatic reproduction, and thus the re 
production of the images at the receiver is a cyclic 
series of red, green and blue images, for in 
stance, followed by a key image. . 

5 

20 

25 

30 

35 

40 

45 

50 

55 

14 
Accordingly, the method last described is cyclic, 

insofar as the succession of the red, the green 
and the blue and the key images is concerned, 
but it is simultaneous so far as the production of 
the key image by the concurrent transmission and 
reception of the red, the green and the blue equal 
ized brightness images is concerned. 

In still a further form, the red image, the 
green image and the blue image may be simul 
taneously transmitted and received to produce the 
color image, and then the equalized red, green and 
blue images, corresponding to the key image, 
may be cyclically transmitted so that their re 
ception, in succession, will produce the necessary 
key images. Such a method, not herein illus 
trated, is simultaneous so far as the tricolor im 
age is concerned, but cyclic so far as the key in 
age is concerned. w 

Further, in connection with the arrangement 
herein described in connection with Fig. 4, it is 
apparent that if the choice of time duration for 
transmitting the color images, such as those rep 
resenting the red, the green and the blue images, 
is made equal to a time period required to Scan. 
and transmit one image field only, then appro 
priate time delay means, similar to that disclosed 
in connection with Fig. 3 and particularly the 
delay circuit 69 thereof, may be combined with 
the transmitter amplifiers 84, 85 and 88 to 
provide the key image transmission, but otherwise 
the transmission should be of the general form 
hereinabove Outlined. 

It will be appreciated that while mechanical 
commutation has generally been illustrated in 
Figs. 3 and 4 as representative of the principles 
of the invention and for the purpose of indicating 
the switching operations, an all-electric Switch 
ing method may readily be utilized. Such circuits 
are well known in the art as illustrated, for in 
stance, by patents heretofore granted to C. C. 
Shumard, No. 2,146,862, and C. S. Roys and H. 
F. Mayer, No. 2,089,430, as well as the applica 
tion of Whitaker, Serial No. 436,983, filed March 
31, 1942, for an invention entitled "Electrical cir 
cuits.' 

It will also be readily apparent to those skilled 
in the art that the application of the key image 
to simultaneous color television transmission sys 
tems usually makes the delay networks unneces 
sary and requires an additional transmitting tube 
with an appropriate optical system and filter at 
the transmitter and an additional receiver tube 
without a filter and with an appropriate optical 
system to combine the black and white key in 
age simultaneously with the primary red, green 
and blue component images. 
Having described my invention, what claim is: 
1. The method of color television transmission 

which comprises the steps of producing groups of 
60? signals representative of predetermined additive 
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primary colors of the object whose image is to 
be reproduced, producing a series of signals pro 
portionate to the luminous emission of the colors 
of the object, and energizing a transmission chan 
nel by all of the produced series of signals. 

2. The method of color television transmission 
which comprises the steps of producing an inde 
pendent series of signals representative of each 
of a plurality of predetermined primary colors of 
the object whose image is to be reproduced, pro 
ducing a further independent series of signals 
representative only of the visual brightness of 
the colors of the object, and sequentially trans 
mitting all of the produced series of signals. 
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3. The method of color television transmissio 
which comprises the steps of producing an inde 
pendent series of signals representative of each 
of a predetermined plurality of primary colors 
of the object whose image is to be reproduced, 
producing a further independent series of signals 
by combining all of the series of signals so that 
the last independent series of signals is repre 
sentative of the intrinsic brightness of the colors 
of the object, and transmitting all of the pro 
duced series of signals in sequence. 

4. The method of color television transmission 
which comprises the steps of producing groups 
of signals representative of predetermined pri 
mary colors of the object whose image is to be 
reproduced, producing a series of signals repre 
sentative only of the intrinsic brightness of the 
colors of the object, and cyclically energizing a 
transmission channel by all of the produced series 
of signals, 

5. The method of color television transmission 
which comprises the steps of producing independ 
ent series of signals each representative of one 
of a predetermined plurality of additive primary 
colors of the object whose image is to be repro 
duced, producing a further series of signals repre 
sentative of a key image of a brightness propor 
tionate to the luminous emission of the object 
whose image is to be reproduced, and Supplying 
all of the produced series of signals to a Com 
munication channel. 

6. The method of color television transmission 
which comprises the steps of producing independ 
ent series of signals each representative of One 
of a predetermined plurality of additive primary 
colors of the object whose image is to be repro 
duced, producing a further series of signals repre 
sentative of a key image of the object whose image 
is to be reproduced, controlling the signal level 
of the independent series of signals by the key 
image signals, and then transmitting all of the 
produced series of signals in sequence. 

7. The method of color television transmission 
which comprises the steps of producing groups of 
signals representative of a plurality of predeter 
mined additive primary colors of the object whose 
image is to be reproduced, producing a series of 
signals representative only of the intrinsic bright 
ness of the colors of the object, controlling the 
signal level of the signals representing primary 
colors under the influence of the signals repre 
senting intrinsic brightness, and cyclically trans 
mitting all of the produced series of signals. 

8. The method of color television transmission 
which comprises the steps of producing a plu 
rality of independent series of signals individually 
representative of predetermined selected additive 
primary colors of the object whose image is to be 
reproduced, producing a further independent 
series of signals representative Only of the in 
trinsic brightness of the colors of the object, Sub 
stantially uniformly controlling the signal level 
of the plurality of series of signals under the in 
fluence of the last named Series of signals, and 
then transmitting all of the produced series of 

9. The method of color television transmission 
which comprises the steps of producing a plu 
rality of series of signals each representative of 
one of a plurality of predetermined primary colors 
of the object whose image is to be reproduced, 
producing a series of signals representative of a 
key image of the object whose image is to be re 
produced, and cyclically transmitting all of the 
produced series of signals. 
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10. The method of reproducing color television 
images which comprises the steps of receiving a 
Series of signals representative of a plurality of 
predetermined additive primary colors, each series 
Corresponding to the object whose image is to be 
reproduced, receiving a series of signals represent 
ative of a key image, additively colored images 
from the received signals representative of the 
separate primary color images, producing a black 
and white image from the signals representative 
of the key image, and combining all of the pro 
duced images. 

11. The method of transmitting and receiving 
color television images which comprises the steps 
Of producing a plurality of Series of signals each 
representative of one of a predetermined plurality 
of additive primary colors of the object whose 
image is to be reproduced, producing a series of 
signals representative only of the intrinsic bright 
ness of the colors of the object, transmitting all 
of the produced series of signals, receiving all of 
the transmitted signals, producing color images 
corresponding to the signals of the primary col 
ors, producing a black and white image corre 
sponding to the signals representative of the in 
'trinsic brightness of the object, and additively 
combining all of the produced images. 

12. A method of color television comprising 
producing a plurality of independent series of sig 
nals representing in sequence a predetermined 
plurality of primary colors of an image, produc 
ing after a predetermined number of series of 
signals representative of primary colors an inde 
pendent series of signals representative of the in 
trinsic brilliance of all colors of the image, inde 
pendently amplifying the signals of each of the 
Series produced, controlling the sequence of am 
plification to coincide with the production of the 
individual series of signals, deriving a control 
series of signals by delaying the signals repre 
Sentative of the brightness of the image for pe 
riods which are multiples of the scanning field 
period for controlling the amplification level of 
each of the independent series of signals, and 
then combining all of the produced series of sig 
nals for transmission sequentially. 

13. A system of color television which com 
prises Scanning means for producing a plurality 
of independent series of signals each represen 
tative of One of a plurality of predetermined pri 
mary colors of an object whose image is to be re 
produced, means to produce an independent series 
of signals representative of a key image of the 
object whose image is to be reproduced, and dis 
tributor means for cyclically transmitting all of 
the produced series of signals. 

14. A system of color television which comprises 
a scanning device and filter means for producing 
a plurality of independent Series of signals each 
representative of One of a plurality of prede 
termined primary colors of an object whose image 
is to be reproduced, means operative upon Com 
pletion of the production of the Series of signals 
representative of the primary color images to 
reveal to the scanning means an Orthochromatic 
image of the object so as to produce from the 
scanning means an independent series of signals 
representative of a key image of the object whose 
image is to be reproduced, and distributor means 
for cyclically transmitting all of the produced 
series of signals. 

15. A system of color television which comprises 
scanning means for Sequentially producing inde 
pendent series of signals individually representa 
tive of different ones of selected primary colors 
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of an object whose image is to be reproduced, 
means for producing, following the aforesaid se 
quences of signals, an independent series of sig 
nals representative of a key image of the object 
whose image is to be reproduced, distributor 
means for sequentially transmitting all of the 
produced series of signals, and means for modify 
ing the transmission of each series of signals rep 
resenting the predetermined primary colors under 
the control of the series of signals representing 
the key image. 

16. In a color television system, a scanning and 
co-operating filter means for analyzing an optical 
image to produce a plurality of independent series 
of signals representing in sequence predetermined 
primary colors of the image, means to produce 
from the scanning device, following a predeter 
mined number of series of signals representative 
of primary colors, an independent series of signals 
representative of the intrinsic brilliance of all 
colors of the image, and means for combining all 
of the produced series of signals for energizing a 
transmission line sequentially by the independent 
series of produced signal energy. 

17. In a color television system, a camera tube, 
an optical filter for revealing light of different 
primary colors sequentially to the tube, said cam 
era tube providing a means for analyzing an Op 
tical image to produce a plurality of independent 
series of signals representing in sequence prede 
termined primary colors of the image, means to 
produce from the camera tube, following a pre 
determined number of series of signals represen 
tative of primary colors, an independent series of 
signals representative of the intrinsic brilliance 
of all colors of the image, and means for com 
bining all of the produced series of signals for 
energizing a transmission line sequentially by the 
independent series of produced signal energy. 

18. In a color television system, an image Scan 
ning tube, filter means for revealing to said tube 
in sequential manner light of a plurality of prior 
mary color images and an orthochromatic key 
image, means for analyzing the light images re 
vealed to the tube to produce a plurality of inde 
pendent series of signals representing in sequence 
the several primary color and key light images, 
independent amplifier means for amplifying the 
signals of each of the produced series, distributor 
means for controlling in sequence the energiza 
tion of One only of the several amplifiers, and 
means for combining all of the produced series 
of signals for energizing a transmission line Se 
quentially by the independent series of produced 
signal energy. 

19. In a Color television system a camera tube 
and co-operating filter means for analyzing an 
optical image to produce a plurality of independ 
ent series of signals representing in Sequence pre 
determined primary colors of the image, means 
to produce from the camera tube, following a 
predetermined number of series of signals repre 
sentative of primary colors, an independent series 
of signals representative Of the intrinsic brilliance 
of all colors of the image, independent amplifier 
means for amplifying the signals of each of the 
series produced, distributor means for controlling 
in sequence the energization of each of the sev 
eral amplifiers, and means for combining all of 
the produced series of signals for energizing a 
transmission line sequentially by the independent 
series of produced signal energy. 

20. In a color television system, a camera tube 
and co-operating filter means for analyzing an 
Optical image to produce a plurality of independ 
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ent series of signals representing, in sequefice, 
a predetermined selected number of primary color 
versions of the optical image, means to produce 
from the camera tube, following a predetermined 
number of series of signals representative of pri 
mary colors, an independent key series of signals 
representative of the intrinsic brilliance of all 
colors of the image, independent amplifier means 
for amplifying \the signals of each of the series 
produced, distributor means for controlling, in 
sequence, the energization of the several ampli 
fiers so that one only is instantaneously ener 
gized, a plurality of delay circuits, means to 
energize the delay circuits by the signals repre 
sentative of the brightness of the image, means 
for controlling the amplification level of the an 
plifiers for each of the independent series from 
the delay circuit, and means for combining all 
of the produced series of signals for energizing 
a transmission line sequentially by the independ 
ent series of produced signal energy. 

21. In a color television system, an image scan 
ning tube, filter means for revealing to said tube 
in sequential manner light of a plurality of pri 
mary color images and an Orthochromatic key 
image, means for analyzing the light images re 
vealed to the tube to produce a plurality of inde 
pendent series of signals representing in sequence 
the several primary Color and key light images, 
independent amplifier means for amplifying the 
signals of each of the produced series, distributor 
means for controlling in sequence the energiza 
tion of one only of the several amplifiers, means 
including a plurality of delay circuits energized 
by the signals representative of the brightness 
of the key image for controlling the amplification 
level of the amplifiers for each of the independent 
series, and means for combining all of the pro 
duced series of signals for energizing a transmis 
sion line sequentially by the independent series 
of produced signal energy. . 

22. In a color television system, an image scan 
ning tube, filter means for revealing to said tube 
in sequential manner light of a plurality of pri 
mary color images and an Orthochromatic key 
image, means for analyzing the light images re 
vealed to the tube to produce a plurality of inde 
pendent series of signals representing in sequence 
the Several primary color and key light images, 
independent amplifier means for amplifying the 
signals of each of the produced series, distributor 
means for controlling in sequence the energiza 
tion of one only of the several amplifiers, means 
for deriving from the key image a control signal 
for controlling in the sequence of scanning the 
amplification level of each of the amplifiers for 
amplifying each of the chosen primary colors, 
Said means comprising a plurality of delay cir 
cuits having individual time delay periods pro 
portional to the time delay between the produc 
tion of each controlled series of signals repre 
Senting a primary color from the time of produc 
tion of the key image signals, reversing switch 
means for causing the polarity of the signal ap 
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plied to control the amplification in the amplifier 
means to coincide with or oppose the polarity of 
the signals representing the different primary 
color images, and means for combining all of the 
produced Series of signals for energizing a trans 
mission line sequentially by the independent 
Series of produced signal energy. 

23. A color television system comprising an 
electronic camera tube having means for project 
ing an optical image thereon, filter means inter 
posed in the path of the optical image directed 
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upon the said camera tube for illuminating the 
said scanning tube in sequence by images of pre 
determined selected primary colors followed by a 
key image representing the general over-all bril 
liance of the optical image, a plurality of signal 
amplifier means of a number equal to the number 
of primary colors and the key picture, distributor 
means for cyclically and sequentially energizing 
individual amplifiers of the plurality by one only 
of the plurality of series of signals representing 
the selected primary color-images and the key 
image, a combining circuit for combining all of 
the produced images, means for deriving from 
the key image a control signal for controlling the 
amplification level of the amplifiers for amplify 
ing each of the chosen primary Colors, Said means 
comprising a plurality of delay circuits having 
time delays equal in sequence to integrals of the 
time period required to produce each of the con 
trolled series of signals representing a primary 
color, reversing switch means for controlling the 
polarity of the signal applied to control the am 
plification in the amplifier means, and means for 
applying all of the signals to a transmission chan 
nel. 

24. The method of additive color television 
transmission which comprises the steps of pro 
ducing independent series of signals representa 
tive of selected predetermined primary colors ac 
cording to which the object whose image is to be 
reproduced is to be analyzed, producing a further 
independent series of signals representative only 
of the combined intrinsic brightness of the Spec 
tral colors of the object, and consecutively trans 
mitting all of the produced series of signals. 

25. In an additive color television System a plu 
rality of sources of video signals individually cor 
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responding to selected component color images 
and to a key image of an object or scene respec 
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tively, means for continuously controlling within 
their amplitude range each element of the com 
ponent color signals in accordance with the Spa 
tially homologous portion of the key image sig 
nals, and means to energize a transmission chan 
nel by each of the resulting component color 
image signals and the key image signals. 

26. The method of additive color television 
transmission which comprises the steps of pro 
ducing groups of signals representative of pre 
determined primary colors of the object whose 
image is to be reproduced, producing a series of 
key image signals representative only of the visual 
brightness of the colors of the object, and ener 
gizing at least one transmission channel by all 
of the produced series of signals. 
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