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1. 
This invention relates generally to the field of 

television, particularly, television in natural col 
OS 
of a method and apparatus for balancing color 
Signals obtained by a Scanning procedure. How 
ever, in certain of its aspects the invention has 
Somewhat Wider application. 
There have been proposed heretofore a number 

of Systems for color television. In one type of 
System an object field is simultaneously scanned 
in several primary colors, and the several color 
Signals sent over separate channels to a receiver. 
Either Separate carriers or separate sub-carriers 
have been suggested. In another type of system 
an object field is Successively or sequentially 
Scanned in a plurality of primary colors and the 
corresponding signals sent over a single channel 
to a receiver. The latter type of System is con 
Sidered preferable since it avoids the difficulties 
and complexities; of multiple channel transmis 
Sion and reception. 

Correct color rendition requires not only the 
proper spectral band for each of the primary 
ColorS but also requires that the relative magni 
tudes of each of the primary color signals be 
properly correlated. In color photography these 
requirements are met by employing filters of cor 
rect Spectral band Width and correct transmis 

Since filters such as the well known 
Wratten filters are available only in a limited 
range of transmission factors for given spectral 
bands, it is often impossible to find a suitable 
combination of filters having both the desired 
spectral band widths and proper transmission 
factors. Therefore, to obtain proper balance 
neutral gray filters are often employed. . 
In television, similar resort can be made to 

neutral gray filters to obtain proper balance in. 
transmission characteristics for a combination 
of filters having the proper spectral band widths. 
However, a number of difficulties and disadvan 
tages result from this procedure. Neutral filters 
may not be commercially obtainable with the 
transmission factors necessary to produce proper 
balance and, even if obtainable, proper balancing 
in this fashion is often a tedious and expensive 
process. Furthermore, the response for various 

-- spectral regions of photoelectric surfaces such as 
commonly employed in television scanning tubes 
may vary from tube to tube, thus requiring the 
filter system to be redesigned for each tube. In 
addition, different lighting conditions such as 
different day light conditions or different types 
of artificial light sources may require different 

The invention contemplates the provision 
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2 
correction of the transmission characteristics for 
the different primary colors. 
In the color system employing Simultaneous 

scanning in several colors with separate chan 
nels for the different color signals, the gain of 
amplifiers in the several channels may be changed 
to secure the proper balance between the magni 
tudes of the several simultaneous color signals. 
However, this expedient cannot be employed in 
the more important sequential System wherein 
successive color signals are produced by the same 
scanning device. It is a primary object of the 
present invention to provide a method and appa 
ratus for changing the relative magnitudes of 
the different color signals even though they are 
produced by successive Scansions of an object 
field through different color filters by a single 
Scanning device. 
In the present invention, a composite multi 

color video signal of the type mentioned above, 
in which successive portions represent different 
primary colors, may be employed as the initial 
signal. In accordance with the invention, signal 
portions representing at least One Color are Separ 
rated from the initial sequential composite multi 
color video signal and the relative magnitudes of 
the separated portions and the remaining por 
tions altered as desired. The portions are then 
recombined to form a color video signal similar 
to the initial video signal but having the relative 
magnitudes of the colors altered as desired. 
In a preferred embodiment of the invention the 

video signal is passed into a number of channels 
corresponding to the number of colors employed. 
For convenience of explanation, a three-color 
system using red, green and blue filters will be 
assumed, it being understood that a different 
number of primary colors may be employed if 
desired. In one channel the green and blue sig 
nals are eliminated by blanking Waves of suitable 
form, leaving only the red signal. In the second 
channel, the red and blue signals are eliminated, 
leaving only the green signal. In the third chan 
nel, red and green are eliminated, leaving the blue 
signal. In each channel, or in any desired num 
ber of channels, is placed a suitable device for 
altering the magnitude of the signal in that chan 
nel. Attenuators are conveniently employed, but 

... other means for either increasing or decreasing 
50 the amplitude of the signals in the channels could be employed if desired. By suitable adjustment 

of the attenuators or other means for changing 
the magnitudes, any desired relationship may be 
obtained between the magnitudes of the three 

55 separate color signals. The three signals are 
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then recombined to form a signal similar to the 
input video signal, but in which the signals have 
the desired relative magnitudes. 

In this manner proper balances of the colors 
can be obtained even though the magnitudes of 
the color signals in the incoming video signal are 
quite unbalanced. Furthermore, any one or more 
colors can be emphasized, thus permitting a wide 
variety of special effects to be obtained and 
enabling an artistic change in color to be pro 
duced at the will of the operator. 
A number of advantages result from the emi 

ployment of the method and apparatus of the 

O 

present invention. In general, it is necessary 
that the filters employed be selected only for 
proper spectral band widths. In direct pickup 
devices the same filters may be employed for 
both outdoor and indoor scenes, and for various 
conditions of outdoor and indoor illumination. 
Any unbalance in the several color signals can 
be corrected quickly and conveniently by alter 
ing the gain in one or more channels. Further 
more, in case black and White pictures are inter 
spersed with color pictures, or are transmitted by 
the color system, adjustments can readily be 
made to secure good blacks and whites. In film 
scanning devices employing colored film, for ex 
ample, of the "Technicolor' or “Kodachrome' 
type, correct color balance may be obtained even 
though the balance of colors in the film itself be 
incorrect. This is a decided advantage, since 
difficulties in properly exposing and processing 
color film often result in undesired unbalance 
of color. 
A further distinct advantage lies in the im 

provement in signal-to-noise ratio which may be 
obtained by the use of the present invention. 
In filters at present commercially available it is 
found that the blue filter is less transparent to 
light than the red or green filters, and one of the 
latter may be somewhat more transparent than 
the other. Also, the response of photoelectric 
Surfaces, such as used in scanning devices, is 
commonly different for different spectral regions. 
In such case, it would usually be necessary to 
employ neutral filters in connection with the one 
Or more color filters. So that the over-all response 
is balanced. Thus the amount of light falling 
on the Scanning device is cut down for one or 
more colors, resulting in a decrease in signal 
to-noise for that color or colors. With the pres 
ent invention it is unnecessary to employ such 
neutral filters, and the signal-to-noise ratio is 
therefore not decreased. Subsequently, in the 
color balancer, the signals corresponding to the 
more transparent filters may be cut down, but 
the noise is cut down in like proportion. 
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The invention will be more fully understood 
by a consideration of the following detailed de 
Scription, taken in conjunction with the draw 
ings, in which: 

Fig. 1 is a diagram illustrating the manner in 
60 

which the several color signals are selectively 
Separated; 

Fig. 2 is a diagram illustrating a manner of 
obtaining the blanking waves shown in Fig. 1; 

Fig. 3 is a block diagram of a color balancing 
apparatus: 

Fig. 4 is a circuit diagram of a color balancing 
apparatus; and 

Fig. 5 is a circuit diagram of apparatus which 
may be used to obtain the blanking Waves of 
Fig. 1. 

Fig. 5a illustrates a single pair of tubes con 
ne?ted similarly to those of Fig. 5. 

65 

70 

75 

4. 
Referring to Fig. 1, curve a illustrates a video 

signal, successive portions of which correspond 
to the red, green and blue aspects of an object 
field. These portions cyclically recur as shown. 
The video signal may be considered as composed 
of three series of signal waves representing three 
colors, the three series, alternating in regular se 
quence. Such a video signal may be formed by 
any suitable scanning device. For example, the 
scanners described in my copending applications 
Serial Nos. 355,839, now Patent No. 2,304,081, 
granted Dec. 8, 1942, and 355,840, filed September 
7, 1940, may be employed if desired. It will be 
understood that the invention is not confined to 
video signals produced by any particular scan 
ning device. 
In the usual system, each red, green and blue 

signal will represent a respective field scansion 
of the object field. Each signal is separated by 
the usual blanking signal . In Fig. 1 (d) the 
blanking signal is represented as extending to 
the zero axis, the minimum signal (black, in 
black and white transmission) is at a level slight 
ly above the blanking level, and the maximum 
signal (white, in black and white transmission) is 
at a still higher level. It Will be understood that 
the signal shown corresponds in general to the 
present R. M. A. standard signal. The black and 
white levels could be interchanged if desired. 
In general, the invention is applicable to any 
video signal having successive portions represent 
ing different colors. If the portions were of non 
uniform length, the blanking waves could be 
changed accordingly. The polarity of the sig 
nals in Fig. 1(a) is selected to correspond to Fig. 
4, hereinafter described. 

Fig. 1(b) illustrates a type of blanking wave 
suitable for blanking out the green and blue sig 
nals, leaving only the red signal. The wave is de 
noted "Blanking Wave I' for convenient refer 
ence. During the red signal period blanking wave 
I passes the video signal, and during the green 
and blue signal periods it cuts off the video sig 
nal. Figs. 1 (c) and (d) illustrate blanking Waves 
II and III designed to pass the video signal dur 
ing the green and blue signal periods, respec 
tively, cutting off the remaining portions of the 
video signal. These blanking waves may be con 
sidered as composed of passing pulses, with blank 
ing pulses between the passing pulses. The Sev 
eral blanking waves are phased with respect to 
the color video signal to pass respectively differ 
ent series of signals representing different colorS. 

Fig. 2 illustrates one way of obtaining the 
blanking waves of Fig. 1. Fig. 2(a) illustrates a 
symmetrical rectangular wave, one cycle of which 
occupies 360 electrical degrees in accordance with 
conventional terminology. Fig. 2(b), illustrates 
a similar wave displaced minus 60 electrical de 
grees. When the waves of Figs. 2(a) and 20b) 
are added, the wave shown in Fig. 2(c) is ob 
tained. By cutting off the bottom of the wave in 
Fig. 2(c), the wave of Fig. 2(d) may be obtained. 
For example, a tube biased to cut off along line 
2 of Fig. 2(c) will yield the desired wave of Fig. 

2(d). Circuit arrangements for obtaining the 
various waves shown in Fig. 2 will be known to 
those skilled in the art. In Fig. 2(d) the width 
of each passing pulse is one-half the blanking 
interval between pulses, thus corresponding to 
the blanking waves of Fig. 1. By displacing the 
curve of Fig. 2(d) by 120 electrical degrees in each. 
direction, the three blanking waves of Fig. 1 may 
be obtained. 
A convenient system of obtaining the blankin?' 

t 



5 
waves of Fig. 1, designed by John M. Hollywood, 
is described hereinafter in connection with Fig. 
5. It will be understood that any convenient 
means of obtaining the desired blanking waves 
may be employed, and that the invention is not 
confined to any particular manner of obtaining 
them. Furthermore, the blanking waves will, of 
course, be adapted to the color video signal being 
changed, and will be appropirate to the particu 
lar apparatus which utilizes the blanking wave. 

Referring to Fig. 3, a color video signal such 
as shown in Fig. 1 (a) is fed into potentiometer 
3, by means of which the over-all magnitude 
of the signal may be adjusted. The signal is 
fed into three Separate signal channels, denoted 
"Red,” “Green,' and "Blue.' Potentiometers 
4R 4G and 4B are inserted in respective chan 
nels so that the magnitude of the signal may be 
independently adjusted in each channel, Direct 
current reinjection circuits 5R, 5G and 5B are. 
inserted in each channel. These circuits may be 
of conventional design and serve to provide a 
stable reference level for the signals in each 
channel. The direct current reinjection might 
be performed elsewhere if desired, as will be un 
derstood by those skilled in the art. The signals 
in the three channels then pass into respective 
mixers 6R, 6G and 6B, wherein they are mixed 
with respective blanking waves I, II and III. 
These mixers serve to completely eliminate all 
but the desired color signal in the manner de 
scribed in connection with Fig. 1. The output 
of mixer 6R will contain only the red signal, 
that of mixer 6G only the green signal, and that 
of 6B only the blue signal. These signals are 
then recombined and pass into the output cir 
cuit f. 
The operation of the circuit of Fig. 3 will be 

apparent. By varying potentiometer 3 the mag 
nitude of the output signal at 7 may be changed 
as a whole. By adjusting potentiometers 4R, 
4G and 4B the relative magnitudes of the red, 
green and blue signals may be altered as desired. 

It is considered desirable to insert an attenu 
ator in each of the three channels to provide 
maximum flexibility. However, the attenuators 
could be omitted in one or two channels if de 
sired. For example, the attenuators in the blue 
channel might be omitted and balance obtained 
by adjusting Only those in the red and green 
channels, the over all magnitude of the signal 
being adjusted by potentiometer 3. It is also 
possible to omit variable means for adjusting 
the magnitudes in the several channels, and sim 
ply design or adjust the apparatus initially to 
give the desired relative magnitudes in the output 
video signal for given relative magnitudes in the 
input signal. Such a design might be useful to 
simply compensate for different transmission. 
factors in the filters under otherwise fixed condi 
tions. Semi-fixed adjustments could also be em 
ployed, if desired. w 

It is contemplated and preferred to completely 
eliminate all but one color signal in each chan 
nel, thereby securing desirable flexibility. How 
ever, if desired for any particular application, 
signals corresponding to two colors could be 
passed in one channel and the third color in 
a second channel, thereby permitting a certain 
amount of change in color balance although not 
as flexible a change as with single colors in each 
of three channels. Furthermore, one or more 
colors might be separated from the initial video 
signal, the desired magnitudes obtained, and then 
recombined with the complete initial video sig 
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6 
nal in proper proportions to change the relative 
magnitudes of the corresponding colors in the 
output video signal. For example, the red sig 
nal might be separated in one channel, the ini 
tial video signal passed unchanged through a sec 
ond channel, the relative magnitudes selected as 
desired, and the outputs of the two channels com 
bined so that the red signal in the first channel 
will alter the red portion of the video signal 
issuing from the Second channel. 

Referring to Fig. 4, the video signal enters 
the apparatus at 2? and is supplied through po 
tentiometer 22 and a coupling condenser 23 to 
the amplifying stages 24. Stages 24 may be a 
Conventional video signal amplifier and hence 
need not be described in detail. The output of 
the amplifying stage is fed into three potentiom 
eters 25R, 25G and 25B connected in parallel as 
shown. These potentiometers are adjustable 
and feed the video signal, with the desired rela 
tive magnitudes, into respective red, green and 
blue signal channels through coupling condensers 
26R, 26G and 26B. 
For convenience, only the red channel will be 

described in detail, it being understood that the 
other two channels are similar. 
The D. C. reinjection circuit comprises the 

diode 27R and resistance 28R. This D. C. rein 
jection circuit is known in the art and hence 
need not be further described. The video signal 
is then fed into tube 29R of the mixer type, con 
taining two separate control grids 3R, and 32R, 
Shielded from each other. These two control 
grids act independently on the electron stream, 
The video signal, which is of the type shown in 
Fig. 1 (d), is fed to control grid. 3R. Blanking 
wave I shown in Fig. 1(b) is supplied to terminal 
33R, and the corresponding voltage developed 
across the resistance 34R is applied to grid 32R. 
The circuits for connecting the banking Wave to 
the grid are not shown, since they will be under 
stood by those skilled in the art. Cathode heat 
ing circuits are also omitted for simplicity of 
illustration, but are of course employed. 

During the intervals the positive pulses of 
blanking wave I are applied to grid 32R, the 
electron current is permitted to flow and the tube 
Operates as an amplifier tube with modulation 
under the control of grid 3R. The output is 
thereby modulated by grid 3R, in accordance 
With the red portions of the video signal. During 
the intervals between the positive pulses of 
blanking wave I, the grid 32R cuts off the elec 
tron current and no current flows regardless of 
the modulation of grid 3R. These intervals cor 
respond to green and blue portions of the video 
signal, which are thereby cut off. Thus only the 
red portions of the video signal pass to the out 
put line 35R. 
The green and blue channels are similar, ex 

cept blanking wave II of Fig. 1 is impressed on 
terminal 33G of the mixer tube in the green chan 
nel, and blanking wave III of Fig. 1 on the ter 
minal 33B. of the mixer tube in the blue channel. 
Adjustable rheostats 36R, 36G and 36B are 

connected between the cathode and the shielding 
screens of the respective mixer tubes 29R, 29.G 
and 29B. By adjusting these three rheostats, the 
accelerating potentials and thus the gain of the 
grids 3 fr, 3G and 3B may be made the same 
for all three channels. The potentials for the 
shields are provided from the B-plus supply 
through resistance 37, and resistances 38R, 38G 
and 38B. A voltage regulator. 39 is provided to 

75 maintain the screen potentials constant. The 
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plate leads 35R, 3.5G and 35B are connected to 
gether, and connected through the plate resist 
ance 4 to the B-plus Supply. Thus the red, 
green and blue portions of the video signal are 
recombined and are fed to the desired output 
apparatus through coupling condenser 42. At 
the transmitter, the signals would usually be fed 
to the monitor and to the transmitter. 
The operation of the apparatus is similar to 

that shown by the block diagram of Fig. 3. The 
relative magnitudes of the individual red, green 
and blue components of the video signal are sep 
arately adjustable by the variable potentiometers 
25R, 25G and 25B, thereby obtaining an adjusted 
color balance. The over-all magnitude of the 
signal is adjustable by the variable potentiom 
eter 22. 

Referring to Fig. 5, a circuit designed by John 
M. Hollywood for conveniently generating the 
blanking waves I, II and III is shown. The cir 
cuit comprises a ring Connection of three pairs 
of tubes 50R, 50'R, 50G, 50'G and 50B, 50'B 
(the pairs corresponding to red, green and blue 
waves). The input 5 to the circuit is Supplied 
with a continuous Series of pulses, termed "start 
ing pulses,' which control the generation of the 
blanking waves appearing across the output ter 
minals 52R, 52G and 52B. For the system of 
Fig. 1, the starting pulses may be the blanking 
signals if appearing between each field scansion, 
and may be taken directly from the blanking 
signal generator and applied to input 5. For 
a field scansion period of A20 second, the blank 
ing signals will consist of short pulses recurring 
at a frequency of 120 per second. 
The functioning of the circuit will be grasped 

more readily by referring first to Fig. 5(a), which 
illustrates a single pair of tubes 50, 50', con 
nected similarly to those of Fig. 5. The tubes 
specifically illustrated are pentOdes, for example, 
of the 6C6 type, and both the Screen and control 
grids are employed as control grids. Other type 
tubes may of course be employed if desired. 
The cathode of tube 50 is grounded and the 

cathode of tube 50' is connected to ground 
through the output resistance 53. The sup 
pressor grids are connected directly to the respec 
tive cathodes. The Cathode heaters are omitted 
in the drawings for simplicity, but are of course 
employed. The screen grids SG and SG', here 
used as control grids, are connected to the plates 
of the opposite tubes, respectively, through the 
batteries D and D having the polarities shown. 
In the plate circuits are plate resistances R. and 
R", respectively, connected to a B-plus supply. 
With the circuit connections shown, and with 

a proper choice of parameters, a short negative 
impulse on the grid G of tube 50 will cause cur 
rent to begin to flow in tube 50', thus causing an 
output voltage to appear across resistance 53. 
This current will continue to flow after the im 
pulse on grid G ceases, and until a negative im 
pulse is applied to grid G', whereupon the cur 
rent in tube 50' will be abruptly cut of and the 
output voltage across resistance 53 will return 
to ground potential. 
The operation may be understood by assuming 

initially that current is flowing in tube 50'. The 
voltage drop in plate resistance R' together with 
the voltage of battery D' biases the grid SG of 
tube 50 sufficiently negative, by choice of suit 
able parameters, so that no current can flow in 
the plate circuit of tube 50 regardless of the 
potential of its grid G. In this condition a posi 
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8 
a negative pulse of sufficient magnitude termed 
a "cut-off" pulse, is applied to grid G', the cur 
rent in tube 50' will be abruptly cut off, thus caus 
ing the output voltage at terminal 52 to drop to 
ground potential. At the same time, cessation 
of plate current causes the voltage drop in plate 
resistance R' to become zero, and the plate B 
plus supply, which is greater than battery D', 
causes the grid SG to become positive, thus al 
lowing current to flow in tube 50 under the con 
trol of its grid G. 

Under these conditions, if grid G is sufficiently 
positive with respect to its cut-off potential, cur 
rent will flow in tube 50. The voltage drop in 
plate resistance R, together with battery D, will 
now cause the grid SG' of the tube 50' to become 
sufficiently negative to prevent any current from 
flowing in tube 60' regardless of the potential 
of its grid G'. Under these conditions no Output 
voltage will be generated. If, then, a negative 
pulse Of Sufficient magnitude, termed a "start 
ing pulse,' is applied to grid G, current in tube 
50 will be cut off. The voltage drop in R will be 
come Zero, and the plate B-plus supply will coun 
teract battery D and cause grid SG' to become 
positive, thus allowing current to flow in tube 
50” under control of its grid G'. 

Referring again to Fig. 5, the pairs of tubes are 
connected similarly to the pair in Fig. 5 (a). 
However, the batteries D and D' have been re 
placed by respective combinations of a resistances 
54, 54 and a condenser 55, 55'. The values of 
these resistances and condensers should be se 
lected with respect to the screen grid current and 
the frequency of operation to provide a bias 
equivalent to batteries D and D', as will be un 
derstood by those in the art. 
The starting pulses from input 5 are applied 

Simultaneously to the grids G of all three tubes 
50R, 50G and 50B through respective condensers 
56 and resistances 57. Since it is desired that 
an output voltage be generated by only one pair 
of tubes at a time (see Figs. 1 (b), 1 (c) and 
1 (d)), interconnections are provided so that only 
one pair of tubes is in condition to be "started 
by a "starting pulse' at any given time, and the 
starting of this pair will cause the cut-off of 
voltage generated by the previous pair. 
These interconnections include "re-setting' re 

sistances 58 connected, respectively, between the 
plates of tubes 50R, 50'G, 50 B. and the grid 
resistances 57 of the following tubes 50G, 50B, 
50R. ("Following' tubes are the next tubes 
around the ring from left to right, tube 50R 
being considered to “follow' tube 50'B.) The 
resistance values are selected so that when no 
current is flowing in the plate circuit of any one 
of tubes 50'R, 50'G, 50B, the positive bias ap 
plied to the grids G of the following tubes, re 
Spectively, will overbalance a negative starting 
pulse arid prevent the following tube 50 from 
being cut off by the starting pulse, thereby pre 
venting the corresponding tube. 50' of the pair 
from developing an output voltage. On the other 
hand, when one tube, say tube 50'G is passing 
current, the voltage drop in its corresponding 
plate resistance R' will reduce the positive bias 
on the grid G of the following tube 50B, there 
by 're-setting' tube 50B and permitting the next 
starting pulse to cut off current in 50B, thereby 
causing current to flow in 50B to create an 
output potential at 52B. Condensers 56 intro 
duce a small time lag in resetting, so that a sin 
gle starting pulse will not start current flowing 

tive output voltage exists at terminal 52. If now 75 in the output circuit of each pair of tubes in 
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quick succession. The resetting should of course 
take place before the next starting pulse arrives. 
In this manner, only one pair of tubes at a time 
is in condition to be started by a starting pulse, 
and the particular pair is the one following the 
pair which is already creating an output voltage. 
The above-mentioned interconnections also in 

clude 'cut-off’ resistances 59 connected between 
the grids SG of tubes 50R, 50G, 50B and the grids 
G' of the preceding tubes 50B, 50R, 50'G, re 
spectively. Continuing the operation just de 
scribed, the starting of tube 50B results in ap 
plying a negative potential to grid SG of tube 
50B sufficient to bias tube 50B to cut-off. The 
same negative bias is applied through resistance 
59 to the grid G' of the previous tube 50'G, there 
by cutting off current in that tube and cutting off 
the output Voltage atterminal 52G. 

Continuing the cycle, the starting of tube 50'B 
reduces the positive bias applied through resist 
ance 58 to the grid G of tube 50R. The cutting 
off of current in tube 50'G makes grid SG of 
tube 50G positive, and this positive bias is ap 
plied through resistance 59 to grid G' of tube 
50R. Therefore the next starting pulse will cut 
of current in tube 50R and cause current to flow 
in tube 50'R, thereby initiating an output sig 
nal at terminal 52R. Starting of current in 50R 
will also cut off current in tube 50B, thus cut 
ting off the output voltage at 52B. 

It will therefore be apparent from the fore 
going that if starting pulses of brief duration 
recur at, say, 120 pulses per second, output sig 
nals will be successively generated at terminals 
52R, 52G and 52B at intervals of 1/120 second, and 
each output signal will have a substantially con 
stant value for substantially 1/120 second. Thus 
the output signal at 52R will be like Fig. 1 (b), 
at 52G like Fig. 1 (c), and at 52B like Fig. 1 (d). 
Output terminals 52R, 52G and 52B may be con 
nected directly to terminals 33R, 33G and 33B, 
respectively, if the magnitudes of the voltages are 
correct, or through suitable means for obtaining 
the proper magnitudes. 

It will be understood that the circuits shown 
in FigS. 3, 4 and 5 are given for purposes of illus 
tration only. Many circuits may be devised by 
those skilled in the art for separating the sev 
eral color components of the color video signal, 
adjusting the relative magnitudes individually, 
and then recombining them. Also, the channels 
need not be all in parallel, as shown. For ex 
ample, Successive pairs of channels might be 
employed, the red signal being adjusted in the 
first pair, the green in the second, and the blue 
in the third pair. Other arrangements will be 
apparent to those in the art. 
The invention can be used for any number of 

primary Colors by providing a suitable number of 
signal channels and suitable blanking waves, as 
will be understood. The invention also may be 
useful for purposes other than color television. 
For example, in one System of interlaced film 
scanning wherein the film is continuously mov 
ing with uniform motion, two or more prisms or 
other optical elements are successively operated 
during respective field scansion periods. In 
Some cases it may be difficult to balance the 
amount of light passing through each of the 
successively operated optical elements, and the 
unbalance in light may produce an objectionable 
flicker in the reproduced image. In such case, 
the video signal may be fed into an apparatus 
similar to that of Fig. 3 or 4, having the proper 
number of channels, and pulses fed into the sev 

O 
eral channels to eliminate all but one set of sig 
nals in each channel. That is, the signals pro 
duced by one prism or other optical element may 
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-be selected in one channel and the signals pro 
duced by the other optical elements selected in 
respective channels. For double interlacing, 
Only two channels and a rectangular pulse wave 
Would be required. By adjusting the attenua 
tors in the several channels, the difference in 
light transmission may be compensated for. 
Other uses will be apparent to those in the art. 
While particularly important for use at the 

transmitter of a color television system, the in 
vention is also applicable to color television re 
ceivers wherein a standard sequential composite 
multi-color signal may be altered to give proper 
Color rendition for receivers of different charac 
teristics. Of course, in determining the bal 
ance of the color video signal at the transmitter, 
the characteristics of the receiver will usually be 
taken into account. 
What is claimed is: 
1. In a color television system utilizing an ini 

tially produced sequential composite multi-color 
video signal of which successive portions repre 
Sent different component colors of the plurality 
of colors of an image field, the method of chang 
ing the color balance of said color video signal 
which comprises separating therefrom signal 
portions representing at least one selected color 
component of said image field, altering the rela 
tive magnitudes of the separated portions and 
those other remaining component portions of 
the initial color video signal, and recombining 
the separated and the remaining portions after 
said altering to obtain a sequential composite 
multi-color video signal having a desired color 
balance differing from that of said initially pro 
duced signal but otherwise substantially corre 
Sponding thereto. 

2. In a color television system utilizing an ini 
tially produced sequential composite multi-color 
video signal comprising successive portions which 
represent different component colors of the plu 
rality of colors of an image field, the method of 
adjusting the color balance of said composite 
Color Video signal which comprises passing said 
Composite color video signal into a plurality of 
Signal channels, blanking out in at least one of 
Said channels portions of the video signal repre 
senting at least one of Said colors, recombining 
the signal Waves to form a final sequential com 
posite multi-color video signal substantially cor 
responding to said initial signal, and selecting 
the gain in said channels to yield an adjusted 
desired color balance of said final multi-color 
video signal. 

3. In a color television System utilizing an ini 
tially produced sequential composite multi-color 
Video signal comprising a plurality of color Series 
of signal waves representing a corresponding 
plurality of colors of an image field, the signal 
waves of said plurality of Series alternating in 
sequence, the method of adjusting the color bal 
ance of said multi-color video signal which com 
prises separating therefrom at least One color Se 
ries of signal Waves, adjusting the magnitudes 
of the separated series and the remaining color 
series of signal waves, and recombining the sepa 
rated color series and the remaining color series 
after said adjusting to form an adjusted final 
sequential composite multi-color Video signal. 

4. In a color television System utilizing an ini 
tially produced sequential composite multi-color 
video signal comprising a plurality of color series 
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of signal waves representing a corresponding plu 
rality of colors of an image field, the signal 
waves of said plurality of series alternating in 
sequence, the method of adjusting the composite 
multi-color balance of said color video signal 
which comprises passing said color video signal 
into a plurality of signal channels, blanking out 
in one of said channels all but one of Said con 
ponent color series of signal waves, blanking out 
in the remaining channels said one component 
color series, adjusting the relative magnitudes of 
the signal waves in said channels, and recombin 
ing the signal waves in said channels after said 
adjusting to form an adjusted final Sequential 
composite multi-color video signal. 

5. In a color television system utilizing an 
initially produced sequential composite multi 
color video signal comprising a plurality of color 
series of signal waves representing a correspond 
ing plurality of colors of an image field, the sig 
nal waves of said plurality of series alternating 
in sequence, the method of adjusting the color 
balance of said color video signal which com 
prises passing said Sequential composite multi 
color video signal into a plurality of signal chan 
nels corresponding in number to said plurality of 
color series, each channel containing an elec 
tronic tube amplifier, applying an electric blank 
ing wave to each channel to blank out all but 
one of said component color series of signal waves, 
the component color series not blanked out being 
different for different channels adjusting the 
relative magnitudes of the signal waves in said 
channels, and combining the output signal Waves 
of said channels to form a final sequential com 
posite multi-color video signal similar to the in 
ital sequential composite multi-color video signal 
but of adjusted color balance. 

6. In a color television system utilizing an 
initially produced Sequential composite multi 
color video signal comprising a plurality of series 
of signal waves representing the corresponding 
plurality of different colors of an image field, the 
signal waves of said plurality of series al 
ternating in regular Sequence and corresponding 
to respective field scansions of substantially 
equal length, the method of adjusting the 
color balance of said color video signal which 
comprises passing the composite multi-color 
video signal into a like plurality of signal 
channels, generating a like plurality of electric 
blanking waves and combining them with the 
video signals in respective channels, each blank 
ing wave having pulses of substantially field 
Scansion length recurring at the frequency of sig 
nal waves in one component color series and 
adapted to pass signal waves of that series, the 
portions of the blanking wave between said pulses 
being adapted to blank out the remaining com 
ponent color series of the video signals, the 
blanking waves being phased with respect to the 
video signals to pass different component color 
series in different channels, adjusting the am 
plitude of the signal waves in one or more chan 
nels to thereby adjust the balance between the 
different component color signal waves, and com 
bining the output signal waves in said plurality 
of channels to form a final sequential composite 
multi-color video signal similar to the initial se 
quential composite multi-color video signal but 
of adjusted color balance. 

7. In a color television system utilizing an 
initially produced sequential composite multi 
color video signal of which successive portions 
represent different component colors of the plu 
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rality of colors of an image field, in combina 
tion, means for separating from said multi-color 
video signal portions representing at least one 
selected component color of said image field, 
means for altering the relative magnitudes of 
the separated component color portions and the 
remaining component color portions of the initial 
color video signal, and means for combining said 
separated color component portions and the re 
maining color component portions after said al 
tering to form an altered final sequential Com 
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posite multi-color video signal. 
8. In a color television system utilizing an 

initial sequential composite multi-color video 
signal of which successive portions represent dif 
ferent component colors of the plurality of colors 
of an image field, in combination, a plurality of 
signal channels connected to be supplied with 
said color video signal, means associated. With 
at least one of said channels for blanking out 
portions of said color video signal representing 
at least one of said component colors, and means 
for combining the outputs of said signal chan 
nels. 

9. In a color television system utilizing an 
initial sequential composite multi-color video 
signal of which successive portions represent dif 
ferent component colors of the plurality of colors 
of an image field, in combination, a plurality of 
signal channels connected to be supplied with 
said color video signal, means associated with 
at least one of said channels for blanking Out 
portions of said complete composite multi-color 
video signals representing at least one of Said 
component colors, and means for combining the 
outputs of said signal channels to form a final 
output sequential composite multi-color video 
signal similar to the initial sequential composite 
multi-color video signal, the gain in said chan 
nels being selected to alter the color balance in 
the final output video signal from that of the 
said initial video signal. 

10. In a color television system utilizing an 
initial sequential composite multi-color video 
signal comprising a plurality of component color 
series of signal waves representing the corre 
sponding plurality of colors of an image field, 
the signal waves of said plurality of Series al 
ternating in sequence, apparatus for changing 
the color balance in said color video signal which 
comprises, in combination, a plurality of signal 
channels connected to be supplied with Said in 
itial color video signal, means associated with at 
least one of said channels for blanking out all 
but one of said component color series of signal 
waves, means associated with the remaining sig 
nal channels for blanking out said one compo 
nent color series in the remaining channels, 
means for altering the relative magnitudes of the 
color series in said channels from their relative 
magnitudes in the said initial color video signal, 
and means for combining the output signal waves 
of said channels to form a final sequential Com 
posite multi-color video signal similar to the said 
initial sequential composite multi-color video 
signal but of altered color balance. 

11. In a color television system utilizing an 
initial sequential composite multi-color video sig 
nal Comprising a plurality of color series of signal 
waves representing the Corresponding plurality of 
colors of an image field, the signal waves of said 
plurality of series alternating in sequence, ap 
paratus for changing the color balance in said 
color video signal which comprises, in combina 
tion, a plurality of signal channels equal in num 
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ber to said color series connected to be supplied 
with said sequential color video signal, blank 
ing means associated with each channel for 
blanking out all but one of said color series of 
signal waves, said One color Series being different 
in different channels, means for altering the rel 
ative magnitudes of the color Series in said chan 
nels from their relative magnitudes in the said 
initial color video signal, and means for combin 
ing the output signal waves of said channels to 
form a final sequential composite multi-color 
video signal similar to the said initial sequential 
composite multi-color video signal but of altered 
Color balance. 

12. In a color television System utilizing an 
initial Sequential composite multi-color video 
signal comprising a plurality of color series 
of signal waves representing the corresponding 
plurality of colors of an image field, the signal 
waves of said plurality of series alternating in 
sequence, apparatus for changing the color bal 
ance in Said video signal which comprises, in Com 
bination, a plurality of signal channels connected 
to be supplied with said initial color video signal, 
means for generating an electric blanking wave, 
means associated with one of said channels con 
nected to receive said electric blanking wave and 
adapted to utilize Said blanking wave to blank Out 
portions of the said color video signal in said one 
channel, said electric blanking wave being adapt 
ed to blank out at least one component color 
Series of signal waves in said one channel, means 
for combining the output signal waves of said 
channels to form a final Output sequential COm 
posite multi-color video signal, the gains in said 
channels being controlled to yield an output color 
video signal of altered color balance from the 
said initial sequential composite multi-color video 
Signal. 

13. In a color television System utilizing an ini 
tially produced sequential composite multi-color 
video signal comprising a plurality of color series 
of signal waves representing the corresponding 
plurality of colors of an image field, the signal 
waves of said plurality of series, alternating in 
Sequence, apparatus for changing the color bal 
ance in said color video signal which comprises, 
in combination, a plurality of signal channels con 
nected to be Supplied with said color video signal, 
means for generating an electric blanking wave 
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having passing pulses recurring at the frequency . 
of signal waves in one of said series and blank 
ing pulses between the passing pulses, means as 
Sociated with one of said channels connected to 
receive said electric blanking wave and adapted 
to utilize said blanking wave to pass said one 
series of the color video signal in said one chan 
nel and blank out the remaining series, means 
for combining the output signal waves of said 
channels to form a final output sequential com 
posite multi-color video signal, the gains in said 
channels being controlled to yield a final output 
sequential composite multi-color video signal of 
altered color balance from the initial sequential 
composite multi-color video signals. 

14. In a color television system utilizing an ini 
tially produced sequential composite multi-color 
video signal comprising a plurality of series of 
signal waves representing the corresponding plu 
rality of different primary colors of an image field, 
the signal waves of said plurality of series alter 
nating in regular Sequence and corresponding to 
respective field scansions of substantially equal 
length, apparatus for changing the color balance 
in Said color video signal which comprises, in com 
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14 
bination, a plurality of signal channels equal in 
number to said color series having respective elec 
tronic mixer tubes connected to be fed simultane 
ously with said color video signal, means for gen 
erating a plurality of electric blanking waves each 
having passing pulses of substantially field Scan 
sion length recurring at the frequency of signal 
waves in one of said series and blanking pulses 
between the passing pulses, means for supplying 
a blanking wave to each of said mixer tubes in 
phase to pass different series of color signals in 
different channels, means in said channels for ad 
justing the relative magnitudes of the signal 
waves therein, and circuit connections for com 
bining the outputs of said channels to form a 
final Sequential composite multi-color video sig 
nal, whereby a resultant color video signal similar 
to the initial color video signal but of adjusted 
color balance may be obtained, 

15. In a color television system utilizing a se 
quential color video signal comprising a plurality 
of Series of signal waves representing a corre 
Sponding plurality of different primary colors of 
an image field, the signal waves of said plurality 
of Series alternating in regular sequence and cor 
responding to respective field scansions of sub 
stantially equal length, apparatus for changing 
the color balance in said sequential color video 
signal which comprises, in combination, input 
terminals for receiving said sequential color video 
signal, a plurality of signal channels equal in 
number to said color series connected to be fed 
simultaneously with said complete color video 
Signal from said input terminals, direct current 
reinjection means in each channel, a thermionic 
vacuum tube in each channel having a pair of 
control grids of which one is connected to re 
ceive said sequential color video signal, means 
for generating a plurality of electric blanking 
Waves and Supplying respective blanking waves 
to the other control grid of the tube in respec 
tive channels, said electric blanking waves hav 
ing pulses of substantially field scansion length 
recurring at the frequency of signal waves of re 
Spective color series and adapted to pass signal 
Waves of respective series and blank out the 
remaining color series, the blanking waves be 
ing phased with respect to the color video sig 
nal to pass different color series in different chan 
nels, means in said channels for adjusting the 
relative magnitudes of the signal waves therein, 
and circuit connections for combining the out 
puts of said channels to form a color video sig 
nal, whereby a resultant color video signal simi 
lar to the initial color video signal but of ad 
justed color balance may be obtained. 

16. In a television system utilizing an initially 
produced Sequential composite video signal com 
prising a plurality of series of signal waves, the 
waves of Said plurality of series alternating in 
regular sequence, the method of adjustably bal 
ancing Said Series which comprises separating 
from said initial sequential composite video sig 
nal the waves forming one series, adjusting the 
relative magnitudes of the waves of said one se 
ries and the remaining portions of the said video 
signal, and recombining said one series with said 
remaining portions to form a desired adjusted 
Video signal. 

17. In a television System utilizing an initially 
produced sequential composite video signal com 
prising a plurality of series of signal waves, the 
Waves of said plurality of series alternating in 
regular sequence, the method of adjustably bal 
ancing said series which comprises passing said 



2,406,760 
15 

sequential composite video signal into a plural 
ity of signal channels, blanking out in at least 
one of said channels at least one of said series, 
recombining the signal waves in said channels to 
form a finally adjusted video signal, and select 
ing the gains in said channels to yield a desired 
balanced video signal. 

18. In a television System utilizing an initially 
produced sequential composite video signal com 
prising a plurality of series of signal waves, the 
waves of said plurality of series alternating in 
regular sequence, the method of adjustably bal 
ancing said series which comprises passing said 
video signal into a plurality of signal channels, 
combining an electric blanking signal with the 
said video signal in One channel to blank out 
all but one of said series of signal waves, com 
bining an electric blanking signal with the video 
signals in the remainder of said channels to 
blank out said one series of signal waves, ad 
justing the relative magnitudes of said One se 
ries of signal waves in said one channel with re 
spect to the series of signal Waves in the re 
mainder of said channels, and recombining said 
one series with the remaining series to form a 
final sequential composite adjusted video signal. 

19. In a television system utilizing an initially 
produced sequential composite video signal com 
prising a plurality of series of signal waves, the 
waves of said plurality of series alternating in 
regular sequence, apparatus for balancing Said 
series which comprises a plurality of signal chan 
nels connected to be supplied with said sequen 
tial composite video signal, means aSSociated With 
at least one of said channels for blanking out at 
least one of said series of signal Waves, means 
for combining the outputS of said Signal chan 
nels to yield a sequential composite output video 
signal, and means associated with Said channels 
for altering the balance of said series in the said 
output video signal from that of the initial input 
video signal. 

20. In a television system utilizing an initially 
produced sequential composite video signal com 
prising a plurality of series of signal waves, the 
waves of said plurality of Series alternating in 
regular sequence, apparatus for balancing said 
series which comprises a plurality of signal chan 
nels connected to be supplied with said initial 
sequential composite video signal, means for gen 
erating an electric blanking wave, means aSSO 
ciated with one of said channels connected to re 
ceive said blanking wave and adapted to utilize 
said blanking wave to blank out portions of the 
video signal in said one channel, said blanking 
wave being adapted to blank out at least one Se 
ries of signal waves in said one channel, and 
means for combining the outputs of said signal 
channels to yield a final output sequential com 
posite video signal, the gains of Said channels 
being selected to yield an output video signal of 
altered balance from the said initial video sig 
nal. 

21. In a television system utilizing an initially 
produced sequential composite video signal com 
prising a plurality of series of signal waves, the 
waves of said plurality of series alternating in 
regular sequence, apparatus for balancing Said 
series which comprises a plurality of signal chan 
nels connected to be supplied with Said video 
signal, means for generating an electric blank 
ing wave having passing pulses recurring at the 
frequency of signal waves in one of said series and 
blanking pulses between the passing pulses, an 
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channels connected to receive said composite video 
signal and said blanking wave and adapted to 
utilize said blanking wave to pass said one series 
of signals in said one channel and blank out the 
remaining series, and means for combining the 
outputs of Said signal series, and means for com 
bining the outputs of said signal channels to yield 
a final output sequential composite video signal, 
the gains of said channels being selected to yield 
an output video signal of altered balance from 
the Said initial video signal. 

22. In a color television system, the method 
which comprises Scanning an object field succes 
sively in a plurality of different colors to produce 
initially a sequential composite multi-color video 
signal of which successive portions represent dif 
ferent component colors of the object field, and 
Subsequently changing the relative magnitude of 
those portions of the sequential composite multi 
color video signal which represent one component 
color with respect to those portions representing 
another component color. 

23. In a color television system, the method 
which comprises successively scanning an object 
field in a plurality of different primary colors 
during respective field scansions to thereby pro 
duce a sequential composite multi-color video 
Signal of which successive field-scanning waves 
represent different primary colors of the object 
field, and Subsequently changing the relative mag 
nitude of the field-scanning waves representing 
One primary color with respect to field-scanning 
Waves representing another color to produce a 
Sequential Composite color video signal having 
altered color balance. 

24. In a color television system utilizing a se 
quential composite color video signal compris 
ing a plurality of color series of signal waves 
representing the corresponding plurality of colors 
of an image field, the signal waves of said plu 
rality of series alternating in sequence, the meth 
Od of adjusting the color balance of said color 
Video signal which comprises generating an elec 
tric Control Wave having pulses recurring at the 
frequency of signal waves of one color series, 
Said pulses being of substantially constant mag 
nitude for the duration of the respective signal 
Waves of Said one color series, and combining said 
electric control wave with said color video signal 
in phase with the signal waves of said one color 
series to alter the magnitude of said one series. 

25. In a color television System utilizing an 
initially produced sequential composite electric 
multi-color video signal comprising a plurality 
of color series of signal waves representing the 
corresponding plurality of colors of an image 
field, the signal waves of said plurality of series 
alternating in sequence, apparatus for changing 
the color balance in said initial sequential com 
posite multi-color video signal which comprises, 
in combination, means for generating an electric 
control wave having pulses recurring at the fre 
quency of signal waves of one color series, said 
pulses being of substantially constant magnitude 
for the duration of the respective signal Waves 
of said one color Series, and means for combining 
said electric control wave with said Sequential 
composite multi-color video signal Substantially 
in phase with said one color series to thereby 
alter the magnitude of Said one series with respect 
to another series. 

26. In a color television system utilizing an 
initially produced Sequential composite multi 
color video signal comprising a plurality of series 

electronic mixer tube associated with one of said 75 of signal waves representing the corresponding 
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plurality of different primary colors of an image 
field, the signal waves of said plurality of series 
alternating in regular sequence and correspond 
ing to respective field scansions of substantially 
equal length, apparatus for changing the color 
balance in said sequential composite multi-color 
video signal which comprises, in combination, a 
signal channel containing an electronic mixer 
tube connected to be supplied with said color 
video signal, means for generating an electric 
control wave having pulses recurring at the fre 
quency of signal Waves of One color series, said 
pulses being of at least one field scansion in 
length and of Substantially constant magnitude 
throughout a field scansion, and means for apply 
ing said control wave to said electronic mixer tube 
in phase with the signal waves of Said one color 
series to alter the magnitude thereof. 

27. In a television system, the method which 
comprises scanning an object field Successively to 
produce an initial sequential composite video sig 
nal having a plurality of series of signal waves, 
the waves of said plurality of series alternating 
in regular Sequence, and subsequently changing 
the relative magnitude of one Series of Waves in 
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18 
time represented by each television field, and 
means for cyclically controlling the amplification 
of the picture signals by the generated plurality 
of series of impulses. 

32. In a color television system having a light 
Sensitive surface with a non-uniform spectral 
sensitivity characteristic the method of trans 
mitting signals representative of an object which 
includes the steps of sequentially altering the 
light transmitting path between the object and 
the light sensitive surface to produce a plurality 
of images of different selected spectral color bands 
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Said sequential composite video signal With re 
spect to another series to thereby produce a 
modified sequential composite video signal simi 
lar to said initial video signal but of altered bal 
ance between said series. 

28. The method of transmitting color television 
pictures which includes the steps of producing 
successively a plurality of primary color images 
of the object to be transmitted, sequentially scan 
ning the plurality of produced images, producing 
electrical signals representative of each of the 
plurality of images, Sequentially altering the in 
tensity of the produced signals in Synchronism 
with the sequential scanning of the plurality of 
color images, and individually controlling the de 
gree to which the signals representative of any 
particular primary color are altered. 

29. A color television system comprising means 
for producing successively a plurality of primary 
color images of the object to be transmitted, 
means for sequentially scanning the plurality of 
produced images, means for producing electrical 
signals representative of each of the plurality of 
images, means for sequentially altering the in 
tensity of the signals in Synchronism with the 
sequential scanning of the plurality of Color in 
ages, said last named means including means for 
individually controlling the degree to which sig 
nals representative of any particular primary 
color are altered. 

30. A television transmitting system wherein a 
series of picture signals are produced comprising 
a picture signal amplifying channel, means for 
generating a plurality of series of impulses, the 
impulses. of each series having a common fre 
quency and time duration, and the impulses of 
each series being displaced from the impulses of 
the other series by a predetermined amount so 
that the impulses occur in a predetermined Se 
quence, and means for cyclically controlling the 
amplification of the picture signals by the 
impulses. 

31. A television transmitting system wherein a 
series of picture signals are produced representing 
successive television fields comprising an ampli 
fier for increasing the intensity of the picture 
signals, means for generating a plurality of series 
of impulses having a predetermined common fre 
quency and time duration, the time duration of 
the impulses of each series corresponding to the 
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of the object on the light sensitive surface, scan 
ning each of the plurality of the produced images 
to produce signals representative thereof, and se 
quentially altering the amplitude of the produced 
signals in accordance with a function of the prod 
luct of the Spectral sensitivity and the transmis 
Sion of the light transmitting path for each of the 
produced images. 

33. In a color television system having a light 
sensitive surface with a non-uniform spectral 
Sensitivity characteristic the method of transmit 
ting signals representative of an object which 
includes the steps of sequentially altering the 
light transmitting path between the object and 
the light Sensitive surface to produce a plurality 
of images of different selected spectral color 
bands of the object on the light sensitive surface, 
Scanning each of the plurality of the produced 
images to produce signals representative thereof, 
and sequentially altering the amplitude of the 
produced signals inversely as the product of the 
Spectral sensitivity and the transmission of the 
light transmitting path for each of the produced 
images. 

34. A color television system comprising a light 
Sensitive surface with a non-uniform spectral 
sensitivity characteristic, means for sequentially 
altering the light transmitting path between the 
object whose image is to be transmitted and the 
light sensitive surface to produce a plurality of 
images of different selected spectral color bands 
of the object on the light sensitive surface, means 
for scanning each of the plurality of the pro 
duced images to produce signals representative 
thereof, and means for sequentially altering the 
amplitude of the produced signals in accordance 
With a function of the product of the spectral 
Sensitivity and the transmission of the light 
transmitting path for each of the produced 
images. 

35. A color television system comprising a light 
sensitive surface with a non-uniform spectral 
sensitivity characteristic, means for sequentially 
altering the light transmitting path between the 
object whose image is to be transmitted and the 
light Sensitive surface to produce a plurality of 
images of different selected spectral color bands 
of the object on the light sensitive surface, means 
for scanning each of the plurality of the produced 
images to produce signals representative thereof, 
and means for sequentially altering the amplitude 
of the produced signals inversely as the product 
of the spectral sensitivity and the transmission 
of the light transmitting path for each of the 
produced images. 

36. A color television system comprising a light 
Sensitive-electrostatic charge storage surface 
With a non-uniform spectral sensitivity charac 
teristic, means for sequentially altering the light 
transmitting.path between the object to be trans 
mitted and the light sensitive surface to produce 
a plurality of images of different selected spectral 
color bands of the object on the light sensitive 
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surface, means for scanning each of the plural 
ity of the produced images to produce signals rep 
resentative thereof, and means for altering the 
amplitude of the produced signals in accordance 
with a function of the product of the Spectral 
sensitivity and the transmission of the light 
transmitting path for each of the produced im 
ageS. 

37. In a television receiving system, the meth 
od of altering the balance of a received sequential 
composite video signal having a plurality of Series 
of signal waves, the waves of said plurality of 
series alternating in regular sequence, which con 
prises locally changing the relative magnitude 
of one series of waves in said signal with respect 
to another series to thereby produce a modi 
fied sequential composite video signal similar to 
said received video signal but of altered balance 
between the Series. 

38. In a color television receiving system, the 
method of altering the color balance of a re 
ceived sequential composite multi-color video 
signal the successive portions of which represent 
different component colors which comprises lo 
cally changing the relative magnitude of those 
portions of the received signal which represent 
one component color with respect to those por 
tions representing another component color. 

39. In a television system, the combination of 
means for scanning an object field Successively to 
produce an initial sequential composite video 
signal having a plurality of Series of signal waves, 
the waves of said plurality of series alternating 
in regular sequence, and means for Subsequently 
changing the relative magnitude of one series of 
waves in said sequential composite video signal 
with respect to another series, whereby a modi 
fied sequential composite video signal is produced 
which is similar to said initial video signal but 
of altered balance between said series. 

40. In a television system, means for Sequen 
tially scanning an object field to produce an ini 
tial composite video signal having a plurality of 
series of signal waves, the Waves of Said plural 
ity of series alternating in regular sequence, 
means supplied with said composite video sig 
nal for altering the intensity of the produced 
signal waves of said video signal in Synchronism 
with the sequential Scanning, means for indi 
vidually controlling the degree to which the sig 
nals of one series of said waves are altered with 
respect to another series of said waves, whereby 
a modified sequential composite video signal is 
produced which is similar to said initial video 
signal but of altered balance between said series. 

41. In a television System utilizing an initially 
produced sequential composite video signal hav 
ing a plurality of series of signal waves, the 
waves of said plurality of series alternating in 
regular sequence, in combination, amplifying 
means for said composite video signal, and means 
for sequentially altering the amplification of Said 
amplifying means in Synchronism with the Se 
quential alternations of said Series of signal 
waves to change the relative magnitude of One 
series of waves with respect to another of said 
series, whereby a modified sequential composite 
video signal similar to said initial video signal 
but of altered balance between said Series may 
be produced. 

42. In a television system utilizing an initially 
produced sequential composite video signal hav 
ing a plurality of series of signal waves, the Waves 
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of said plurality of series alternating in regular 
sequence, in combination, amplifying means for 
said composite video signal, means for producing 
control impulses alternating in regular sequence, 
and means for cyclically controlling the ampli 
fication of the composite video signal by said 
control impulses to change the relative magni 
tude of said one series of waves with respect to 
another series, whereby a modified sequential 
composite video signal similar to said initial video 
signal but of altered balance between said series 
may be produced. 

43. In a television system utilizing an initially 
produced sequential composite video signal hav 
ing a plurality of series of signal waves, the waves 
of Said plurality of series alternating in regular 
sequence, in combination, amplifying means for 
said composite video signal, means for producing 
Control impulses alternating in regular sequence, 
means for cyclically controlling the amplifica 
tion of the composite video signal by said control 
impulses to change the relative magnitude of said 
one series of waves with respect to another, and 
means for individually controlling the degree to 
which the magnitude of at least one series of 
waves is changed, whereby a modified sequential 
composite video signal similar to said initial video 
signal but of altered balance between said series 
may be produced. - 

44. In a color television system utilizing an 
initially produced sequential composite multi 
color video signal of which successive portions 
represent different component colors of an object 
field, in Combination, amplifying means for said 
video signal, and means for sequentially altering 
the amplification of said amplifying means in 
Synchronism. With the sequential change of color 
of said video signal, whereby the magnitude of 
those portions of the sequential composite multi 
color video signal which represent one compo 
nent color may be altered with respect to those 
portions representing another component color. 

45. In a color television system utilizing an 
initially produced Sequential composite multi 
color video signal of which successive portions 
represent different component colors of an object 
field, in combination, amplifying means for said 
video signal, means for producing control im 
pulses alternating in regular sequence, and means 
for cyclically controlling the amplification of said 
Video signal by said control impulses to change 
the relative magnitude of those portions of the 
video signal which represent one component color 
with respect to those portions representing an 
Other component color. 

46. In a color television system utilizing an 
initially produced sequential composite multi 
Color video signal of which successive portions 
represent different component colors of an object 
field, in combination, amplifying means for said 
video signal, means for producing control in 
pulses alternating in regular sequence, means uti 
lizing said control impulses for cyclically control 
ling the amplification of said video signal by said 
amplifying means to change the relative magni 
tude of those portions of the video signal which 
represent one component color with respect to 
those portions representing another component 
color, and means for manually Setting the change 
in relative magnitude produced by the last-men 
tioned means. 
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