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[57] ABSTRACT

A color reference signal is inserted during the vertical
blanking interval of a transmitted television waveform,
for utilization by the described apparatus in automati-
cally setting the hue and saturation of the display of an
NTSC or PAL receiver. The apparatus responds to the
transmitted burst signal to lock the frequency of the
sub-carrier oscillator of the receiver and to the trans-
mitted reference signal to adjust the phase of its oscilla-
tions.

14 Claims, 3 Drawing Figures
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TELEVISION APPARATUS RESPONSIVE TO A
TRANSMITTED COLOR REFERENCE SIGNAL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

FIELD OF THE INVENTION

This invention relates to color television receivers
and, more particularly, to such apparatus as is capable
of utilizing a reference signal inserted in the vertical
blanking interval of a transmitted television waveform
to improve the consistency of reproduced color.

Summary of the Invention

As will become clear hereinafter, apparatus con-
structed in accordance with the invention responds to
this insertion of the reference signal to provide both
automatic hue and saturation correction. As far as hue
control is concerned, it will be seen that the reference
signal is recovered at the receiver to control the phase
of its sub-carrier oscillator, while the transmitted color
burst signal is recovered and used to lock the oscillator
in frequency. Because the reference signal is of much
longer duration than the burst, it is substantially less
subject to phase variations from such phenomena as
standing waves and multipath, for example. Using the
reference signal instead of the burst signal then provides
a tighter control over the phase of the oscillator and
improved color demodulation. Use of the periodically
recurring burst to independently control the oscillator
frequency, on the other hand, provides the apparatus
with a speed of response and with a signal-to-noise ratio
comparable to those exhibited by typical frequency and
phase control arrangements where the burst signal
alone is employed to set the oscillator as the reference
against which the demodulation occurs.

As far as saturation control is concerned, it will be
seen that the apparatus of the invention resembles
known designs in developing an automatic chroma con-
trol signal to set the chrominance channel gain. How-
ever, instead of following the typical approach of using
the amplitude of the color burst as the reference for
maintaining a constant chrominance level, the described
apparatus will be seen to operate with a pedestal of the
recovered reference signal serving as the means for
comparison. By selecting this pedestal of luminance
amplitude and performing the comparison within one of
the receiver’s color matrix amplifiers, for example, any
change in contrast control setting will then produce a
corresponding change in the pedestal amplitude and an
overall adjustment in the chrominance gain. Automatic
tracking between the chrominance and luminance chan-
nels will then be automatically achieved. In addition,
such focusing on the pedestal as the reference in main-
taining the chrominance gain instead of the color burst
amplitude substantially reduces the previous difficulties
in stabilizing the amplitude of the chrominance signal
due to the cumulative tolerances associated with the
burst signal.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other advantages of the invention will
become more clearly understood from a consideration
of the following description taken in connection with
the accompanying drawings in which:
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FIG. 1 illustrates a complete line within the vertical
blanking interval of a transmitted television waveform,
including a reference signal usable in accordance with
the present invention;

FIG. 2 illustrates, by way of a block diagram, one
arrangement which might be employed in transmitting
the reference signal together with a standard color tele-
vision broadcast signal; and

F1G. 3 illustrates, also by way of block diagram,
apparatus responsive to such reference signal for
achieving automatic hue and saturation correction in
the receiver to improve the quality and consistency of
reproduced color images.

DETAILED DESCRIPTION OF THE
DRAWINGS

FIG. 1 illustrates a preferred format for the color
reference signal inserted into the transmitting wavefor-
m—for example, at line 20 of the vertical blanking inter-
val of each television field. As shown, the line interval
extends from time T to time T2, with a conventional
horizontal deflection synchronizing pulse A of 40 IRE
units amplitude extending in the negative direction at
the beginning of the line. The pulse A is followed by a
synchronizing burst B of color sub-carrier frequency
(3.579545 MHz) and of —(B-Y) phase. The burst B,
having a peak-to-peak amplitude of 40 IRE units, is
superimposed upon a blanking pedestal C which, to-
gether with the burst and horizontal synchronizing
pulse, forms a part of the conventional color television
signal and, thus, need not be described further.

The remainder of the line interval includes a first
burst D of a few cycles of lower frequency (for exam-
ple, 0.5 MHz) followed by a second burst E of compara-
ble amplitude but of sub-carrier frequency of predeter-
mined —(R-Y) phase. Such burst E is superimposed
upon a luminance pedestal F of some 50 IRE units in
amplitude, with the peak amplitude of this burst being
approximately 44 IRE units. Such selection for this
second burst amplitude follows a realization that the
gain of the chrominance channel to a signal of —(R-Y)
phase is of the order of 1.14 and that automatic chroma
control can be attained through a comparison of the
amplitude of this second reference burst E after its in-
crease by this factor (after demodulation) with the lumi-
nance level of 50 IRE units. For a sub-carrier burst E of
—(B-Y) phase, on the other hand, the peak amplitude
would generally be of the order of 25 IRE units since
the receiver gain for such sub-carrier phase is approxi-
mately 2.03. The insertion of the lower frequency burst
D (which is optional) can be used to facilitate the gating
of the reference burst E from the composite signal, and
is at a frequency which is a compromise between the
maximum information which can be transmitted in the
shortest period of time and the Q required to separate
the reference signal.

While the color reference signal E of the present
invention may be inserted into the vertical interval at
almost any point in the broadcast communication link
between the camera and the receiver, the arrangement
of FIG. 2 illustrates its insertion at the transmitting end.
Thus, there is shown a conventional color television
camera 11 which provides at its output leads simulta-
neous red “R,” green “G,” and blue “B” color video
signals which are applied to the input terminals of a
colorplexer 13 of appropriate design. Such colorplexer
unit receives the simultaneous color video signals and
synchronizing and blanking signals from a synchroniz-
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ing generator 15, and produces luminance and chromi-
nance signals through the agency of suitable modulating
and matrix circuits. The luminance and chrominance
signals as thus furnished by the colorplexer 13 are ap-
plied via a lead 17 to the transmission facilities repre-
sented by the block 19. The color reference signal gen-
erator providing the waveform of the type shown in
FIG. 1 is indicated diagrammatically by a block 21 in
FIG. 2, with the output signal of the generator being
added to the composite broadcast signal at the input
lead 17 of the transmission facility. It will also be noted
from FIG. 2 that the reference signal generator 21 re-
ceives, at its input terminals, horizontal and vertical
drive pulses from the synchronizing generator 15 to-
gether with a color sub-carrier wave. The sub-carrier
wave may be derived from the same source as that
which supplies the sub-carrier wave to the colorplexer
apparatus, in order to insure a locked relation between
the color reference signal burst of the vertical blanking
interval and the color television signal synchronizing
burst on the back porch portion of the horizontal pulse.

The transmission facility represented by the block 19
will be understood as including any of the usual signal
conveying links normally employed in commercial
broadcast systems. Completing the illustration of the
system is a receiver 23 which serves to reproduce the
televised image from the composite signal applied to its
input terminal via the transmission facility, and on
whose image display device will appear the reproduced
image corrected as to hue and saturation by the appara-
tus of the invention, now to be described.

The apparatus of FIG. 3 is useful in an R~Y and B-Y
low-level demodulating system in which 90° phase sep-
aration is present between the sub-carrier signal coupled
from the receiver's reference oscillator 50 to the R-Y
and B-Y demodulators 52, 54. The output signals from
these demodulators are respectively applied to a pair of
matrix and amplifier circuits 56 (red), 58 (blue) for com-
bination with a luminance or Y signal applied to an
additional input thereof—from, for example, the first
video stage of the receiver. The output signals from the
matrix circuits 56, 58 are applied to appropriate elec-
trodes of a cathode-ray kinescope (not shown), to for-
m—-with a green signal recovered from the red and blue
information—the reproduced image in full color. As
indicated, the composite video signal is coupled from
input terminal 60 to the individual demodulator circuits
52, 54 by means of a chroma amplifying system 62
which sets the frequency response for the chrominance
channel.

In accordance with the present invention, the syn-
chronizing burst portion of the composite signal (B, in
FIG. 1) is employed to lock the frequency of the refer-
ence oscillator 50 but not its phase. In this respect, the
apparatus of the invention in part distinguishes from
apparatus previously utilized in the prior art. To this
end, the composite video signal applied at terminal 60 is
coupled to a burst amplifier 64 which is keyed by a gate
pulse supplied from the deflection and high voltage
circuitry of the receiver, to separate the color synchro-
nizing bursts from the remainder of the composite
waveform. The separated bursts are applied by a rela-
tively large value coupling capacitor 66 to the reference
oscillator 50 to lock the frequency of the oscillator to
that of the received burst signal. Because the burst is
transmitted at the rate of once every television line, this
capacitive coupling acts as a short circuit to the burst,
and rapidly couples it to lock the oscillator 50 in proper
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frequency. Such a periodically recurring burst thus
provides the apparatus with a speed of response when
switching between channels comparable to that exhib-
ited in known NTSC and PAL receiver systems where
the color synchronizing burst is employed to addition-
ally lock the phase of the reference sub-carrier oscilla-
tor, as well. As will be readily appreciated [, this alter-
nating current coupling of the synchronizing bursts to
the oscillator 50 has substantially little effect on the
steady state phase of its oscillations, as this is governed
by the direct voltage on the oscillator reactance device.
However—and in accordance with the present inven-
tion—such control over the reactance device is effected
by the transmitted reference signal (E, in FIG. 1), in
combination with a direct current coupling to the reac-
tance control] after consideration of the to-be-described
closed loop control of the phase of the oscillator output in
accordance with the transmitted reference signal (E, in
FIG. 1), that the phase of the oscillator output is locked to
the phase of said reference signal; in those instances where
there is a sustained difference between the phase of the
burst and the phase of the reference signal, the differing
phase of the bursts will have substantially little effect on the
steady state phase of the oscillator which will be locked to
the phase of the reference signal by the action of a reference
signal responsive control voltage DC coupled to the oscilla-
tor reactance device.

This phase-locking of the oscillator 50 to complete
the hue control aspect of the present invention is at-
tained by sampling the output of the B-Y demodulator
54 during the vertical blanking interval in which the
color reference signal is inserted. Because the color
reference signal is inserted at —(R-Y) phase, the output
of the demodulator 54 should nominally be zero when
the reference signal phase and oscillator phase are the
same. Should any difference exist between these two
phases, a correction voltage will be developed to adjust
the oscillator phase until the detected B-Y component
is reduced to zero, at which time the oscillator phase
will lie along the R—Y axis.

Such automatic phase control action is achieved in
the apparatus of FIG. 3 first, through the use of a gate
and clamp circuit 68 coupled to receive the output of
the B-Y demodulator 54 after amplification in an ampli-
fier unit 70. Control of the gate 68 is, in turn, controlled
by the second operative circuits associated with this
phase control, namely an amplitude detector 72, a delay
circuit 74 and a coincidence gate 76. In particular, these
units 72-76 cooperate to provide a clamp pulse during
the vertical bianking interval in which the color refer-
ence signal is inserted, by coupling the amplitude detec-
tor 72 to receive the processed signal output of the
chroma amplifying system 62 and by applying its own
output, in turn, to the coincidence gate 76 along with a
pulse timed to coincide with the blanking position of
interest—shown as being developed by the delay circuit
74 counting down to the appropriate line interval in
response to an applied vertical synchronizing rate pulse.
The output of the gate circuit 68 will be understood as
being direct current coupled to the reactance device of
the oscillator 50, and provides an oscillator phase con-
trol for color reference signals E to reduce the detected
B-Y component towards zero. As will be seen, such
control is independent of the phase of the color syn-
chronizing burst B.

This usage of a color reference signal to establish the
hue of a reproduced color image represents a significant
improvement over known NTSC designs as the refer-
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ence signal is far less susceptible to phase shift errors
due to its significantly longer duration than the color
synchronizing burst. Thus, where the reference signal
might occupy a 24 microsecond or so time interval and
multipath conditions may be such as to introduce a 2.5
microsecond delay, only a 0.1 radian phase change
would tend to be exhibited by large area chrominance
information, whereas such display would be substan-
tially influenced and affected if the same delay were
present and the 2.5 microsecond burst were itself used
to provide the phase control.

However, the use of this burst signal to separately
lock the frequency of the sub-carrier oscillator of the
receiver is advantageous—not only because of its main-
taining a comparable speed of operating response—, but
because it enhances the exhibited signal-to-noise ratio
over that which would be exhibited if only the refer-
ence signal were employed for the hue correction. This
follows from the periodic recurrence of the synchroniz-
ing burst every television line, as compared to the pres-
ence of the color reference signal only once each televi-
sion field. [Such singular useJ Use of a reference signal
to correct the hue of a reproduced image is disclosed in
U.S. Pat. No. 3,456,068-Wilhelmy, the described appa-
ratus of which [suffers the disadvantages of slow re-
sponse and poor signal-to-noise ratio improved upon by
the concurrent use of the color synchronizing burst as
herein described] makes use of a reference signal which
occurs during a small portion of image display intervals.

The apparatus of FIG. 3 further represents an im-
provement over the construction suggested by the
aforementioned patent in that provision is additionally
made to use the same color reference signal for control
of the saturation of the reproduced color display. To
this end, a second gate and clamp unit 78 is included,
having a first input coupled to sense the output of the
red matrix 56 and a second input controlled by the
clamp pulse generated by the combined actions of the
units 72-76. As with the B-Y demodulator 54 for phase
control, the output of the matrix 56 will ideally be zero
during the blanking interval insertion of the reference
signal. The reason for this is that with a reference signal
of —(R-Y) phase and with the pedestal upon which the
reference bursts are superimposed having an amplitude
equal to the luminance signal, the output of the R-Y
demodulator §2 will comprise a pulse having an ampli-
tude equal in magnitude but opposite in polarity to that
of the luminance component of the composite video
signal. With such component being applied to the ma-
trix amplifier 56, as shown, the gating unit 78 will con-
vert any output from the matrix 56 which is not zero
into an automatic chroma control signal for application
to the amplifying system 62 to set the chrominance
channel gain.

Using the pedestal of the color reference signal as the
measure for developing this control signal instead of
focusing on the energy content of the color synchroniz-
ing burst obviates many of the previous difficulties exis-
tent in prior designs where the cumulative tolerances
associated with the burst amplitude deleteriously af-
fected this automatic gain control of the chroma ampli-
fiers. A second advantage of utilizing a color reference
signal of the type described in providing saturation
control follows from a realization that should the con-
trast control of the receiver be adjusted, a correction
voltage of corresponding polarity will be developed to
adjust the chrominance gain in like manner. Automatic
tracking is thus achieved without the need for any com-
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6

mon coupling action between the control employed and
the luminance and chrominance portions of the re-
ceiver.

A manual saturation control can be included in the
apparatus of FIG. 3 by utilizing a phase splitter 80 cou-
pled to the output of the coincidence gate 76, and by
adjusting its variable output arm 81 to produce either a
positive or negative pulse in time synchronism with the
color reference signal and, preferably, derived from it.
Such pulse signal can simulate an error signal of the
type described in conjunction with the matrix 56, and
can cause the automatic chroma control circuit to vary
the chrominance gain in appropriate manner when the
pulse signal is coupled to the amplifier system 62 by the
conductor 82.

The burst amplifier 64 and reference oscillator 50 are
additionally shown as being coupled to a phase detector
84 for developing a control voltage which, when ap-
plied via a color killer amplifier 86 to the chroma ampli-
fying system 62, will de-activate the chrominance chan-
nel and eliminate the possibility of color “noise” being
displayed on the cathode-ray kinescope during mono-
chrome reception. Each of the units shown in FIG. 3
are either readily available devices, or ones which can
easily be constructed by one skilled in the art.

While there has been described what is considered to
be a preferred embodiment of the present invention, it
will be readily apparent that modifications may be made
without departing from the spirit and scope of the in-
stant disclosure. Thus, while the color reference signal
has been described as being of —(R-Y) phase, it will be
recognized that a phase of —(B-Y) might be used as
well, and still utilize the teachings herein. With such
modification, it will be noted that the automatic phase
control (APC) signal for hue correction would be de-
veloped through a sensing of the output of the R-Y
demodulator 52 instead of the B-Y demodulator 54. It
will similarly be noted that the automatic chroma con-
trol (ACC) signal for saturation correction would be
developed by sensing the output of the blue matrix 58,
rather than the red matrix 56.

This use of a vertical reference signal at the receiver
to improve the quality of operation and.the consistency
of a reproduced color represents one step further than
that recently proposed by the Broadcast Television
Systems Committee of the Electronic Industries Associ-
ation. There, although a color reference signal was
inserted into the vertical blanking interval for reducing
errors in reproduced hue and saturation, the signal was
utilized in adjusting the phase and amplitude of the
transmitted chrominance signal and the level of color
burst, amongst others, so as to radiate a signal corre-
sponding to the one which was originated in the video
system where the correct amplitude and phase of the
composite signal was established. As will be readily
appreciated, such phenomena as multipath, transmission
line reflection and differential phase errors could very
will upset these relationships in transmission to the re-
ceiver. Although such use of a vertical interval refer-
ence signal (VIR) could very well lessen those charac-
teristics of television studio and network operation
which adversely affect hue and saturation, the appara-
tus of the invention goes one step beyond in utilizing
these reference signals to offset many of the disturb-
ances during transmission which would otherwise re-
duce the benefits such certification would provide.

What is claimed is: .
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1. In a color television receiver adapted to receive a
television signal including a luminance component, a
chrominance component modulated in both phase and
amplitude, periodically recurring color synchronizing
bursts occupying prescribed intervals during the hori-
zontal retrace portions of said signal and a color refer-
ence signal fully occupying a prescribed interval during
the vertical retrace portion of said signal, apparatus
comprising:

first means for providing an oscillatory signal to de-
modulate said chrominance component [and pro-
duce color difference signals containing informa-
tion proportional to the hue and saturation of the
televised scene]

second means including at least first and second chromi-
nance signal demodulators responsive to said oscilla-
tory signal, and also responsive to said television sig-
nal, for demodulating said chrominance component
and producing color difference signal outputs repre-
sentative of the hue and saturation of the televised
scene, said reference signal being in quadrature phase
relationship with respect to the demodulation axis
associated with said first demodulator;

[second] third means responsive to said television
signal for recovering the color synchronizing
bursts thereof and for coupling said bursts to said
first means to lock at least the frequency of the
oscillatory signal provided thereby to the fre-
quency of such bursts; and

[third] fourth means, also responsive to said televi-
sion signal, for recovering said color reference
signal and for utilizing said signal to develop a
control signal for said first means to adjust the
phase of said oscillatory signal as a function of said
reference signal, said fourth means comprising the
combination of (a) a frequency selective amplifier for
delivering said chrominance and color reference sig-
nal components of said television signal to said de-
modulators, (b) said first demodulator, and (c) means
for sensing the output of said first demodulator during
the occurrence of said reference signal and deriving
said control signal therefrom;

whereby the degree of error in the hue of a repro-
duced color image attributable to such transmission
characteristics as multipath, transmission line re-
flection and the like is correspondingly re-
duced[.]

wherein there is additionally included fifth means, re-
sponsive to said delivery of said color reference signal
to said second demodulator via said amplifier, for
conirolling the amplitude of said color difference
signals and the saturation of the reproduced color
image as a function of departures of the amplitude of
said delivered reference signal from a reference level
responsive to the luminance component level exhibited
during said prescribed interval.

2. [The apparatus of claim 1} In a color television
receiver adapted to receive a television signal including a
fuminance component, a chrominance component modu-
lated in both phase and amplitude, periodically recurring
color synchronizing bursts occupying prescribed intervals
during the horizontal retrace portions of said signal and a
color reference signal occupying a prescribed interval dur-
ing the vertical retrace portion of said signal, apparatus
comprising:

first means for providing an oscillatory signal to demod-
ulate said chrominance component;
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second means including at least first and second chromi-
nance signal demodulators responsive to said oscilla-
tory signal, and also responsive to said television sig-
nal, for demodulating said chrominance component
and producing color difference signal outputs repre-
sentative of the hue and saturation of the televised
scene, said reference signal being in quadrature phase
relationship with respect t0 the demodulation axis
associated with said first demodulator;
third means responsive to said television signal for recov-
ering the color synchronizing bursts thereof and for
coupling said bursts to said first means to lock at least
the frequency of the oscillatory signal provided thereby
to the frequency of such bursts; and
Jourth means also responsive to said television signal, for
recovering said color reference signal and for utilizing
said signal to develop a control signal for said first
means to adjust the phase of said oscillatory signal as
a function of said reference signal, said fourth means
comprising the combination of (a) a frequency selec-
tive amplifier for delivering said chrominance and
color reference signal componenis of said television
signal to said demodulators, (b) said first demodula-
tor, and (c) means for sensing the output of said first
demodulator during the occurrence of said reference
signal and deriving said control signal therefrom;

whereby the degree of error in the hue of a reproduced
color image attributable to such transmission charac-
teristics as multipath, transmission line reflection and
the like is correspondingly reduced; and '

wherein there is additionally included fifth means, re-
sponsive to said delivery of said color reference signal
to said second demodulator via said amplifier, for
controlling the amplitude of said color difference
signals and the saturation of the reproduced color
image as a function of departures of the amplitude of
said delivered reference signal from a reference level
responsive to the luminance component level exhibited
during said prescribed interval; and wherein [there
is additionally included fourth means for coupling
the chrominance component of said television sig-
nal for demodulation with said oscillatory signal to
produce said color difference signals, and wherein
fifth means is also included to respond to corre-
sponding coupling of said color reference signal via
said fourth means to control the amplitude of said
color difference signals and the saturation of the
reproduced color image as a function of the ampli-
tude of said reference signal] said fifth means in-
cludes means for matrixing the output of said second
demodulator with said luminance component, means
responsive to the output of said matrixing means dur-
ing said color reference signal occurrence for develop-
ing a gain control voltage, and means for utilizing said
gain control voltage to control the gain of said ampli-
fier .

3. The apparatus of claim 2 wherein [sixth] seventh
means is also included, coupled to said first, [second])
third and fourth means, respectively, and responsive to
the presence of said provided oscillatory signal and to
said recovered color synchronizing bursts to disable
said fourth [means] amplifier during the monochrome
transmission of a televised scene and in the absence of
said synchronizing bursts.

[4. The apparatus of claim 2 wherein said second
means couples the recovered color synchronizing
bursts to said first means to lock the frequency of said
oscillatory signal to the frequency of said synchronizing
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bursts and wherein said third means couples said con-
trol signal to said first means to lock the phase of said
oscillatory signal to the phase of said color reference
signal.}

5. The apparatus of claim 4 wherein said [first] sixth
means [includes a reactance control device responsive
to alternating current signals to regulate the frequency
of said provided oscillatory signals and to direct current
signals to regulate the phase of said oscillatory signals,
wherein said second means alternating current couples
the recovered color synchronizing burst to said reac-
tance control device and wherein said third means di-
rect current couples said control signal to said reactance
device] comprises means for modifying one of the signal
inputs to said matrixing means, said signal input modify-
ing means including a potentiometer with a tap subject to
manual adjustment of its position to control the modifica-
tion of said one signal input in such manner that the exis-
tence, magnitude and sense of said simulated saturation
error is dependent upon the position of adjustment of said
tap.

6. The apparatus of claim 5 for use in a color televi-
sion receiver providing color difference signals along
R-Y and B-Y demodulation axes and operative with a
television signal including said color reference signal at
—(R-Y) phase, wherein said [third means includes]}
sensing means [for monitoring] moritors the amplitude
of the color difference signals provided along said B-Y
demodulation axis and [to develop] develops said con-
trol signal for said first means to adjust the phase of said
oscillatory signal to reduce the amplitude of said B-Y
color difference signal output during said color reference
signal occurrence in a direction to automatically com-
pensate for transmission characteristic changes as
would adversely affect the hue of the reproduced color
image.

7. The apparatus of claim 5 for use in a color televi-
sion receiver providing color difference signals along
B-Y and R-Y demodulation axes and operative with a
television signal including said color reference signal at
—(B-Y) phase, wherein said [third means includes]
sensing means [for monitoring] monitors the amplitude
of the color difference signals provided along said R-Y
demodulation axis and [to develop] develops said con-
trol signal for said first means to adjust the phase of said
oscillatory signal to reduce the amplitude of said R-Y
color difference signal ourput during said color reference
signal occurrence in a direction to automatically com-
pensate for transmission characteristic changes as
would adversely affect the hue of the reproduced color
image.

8. The apparatus of claim 6 wherein said [fifth means
includes means for monitoring the amplitude of the
color difference signal provided] second demodulator
effects demodulation along said R-Y demodulation axis
[and to develop said control signal for said fourth
means to adjust the gain thereof to reduce the amplitude
of said R-Y color difference signal in a direction to
automatically compensate for transmission characteris-
tic changes as would adversely affect the saturation of
the reproduced color image].

9. The apparatus of claim [6] 7 wherein said [fifth
means includes means for monitoring the amplitude of
the color difference signal provided] second demodula-
tor effects demodulation along said B-Y demodulation
axis [and to develop said control signal for said fourth
means to adjust the gain thereof to reduce the amplitude
of said B-Y color difference signal in a direction to
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10
automatically compensate for transmission characteris-
tic changes as would adversely affect the saturation of
the reproduced color image].

10. The apparatus of claim 2 also including sixth means
Jor selectively causing said matrixing means to provide an
output during said prescribed interval which Is inclusive of
a component simulating a saturation error of controllable
magnitude and sense so as to effect a desired modification
of the saturation of a color reproduction of said televised
scene effected in response to said color difference signals
and said luminance component.

11. In a color ielevision receiver adapted to receive a
television signal including a fuminance component, a chro-
minance component comprising a color subcarrier modu-
lated in both phase and amplitude, periodically recurring
color synchronizing bursts occupying prescribed intervals
during the horizontal retrace portions of said signal and a
color reference signal, of color subcarrier frequency and of
a reference phase and amplitude, occupying a prescribed
interval during the vertical retrace portion of said signal,
apparatus comprising:

Sirst means for providing an oscillatory signal to demod-
ulate said chrominance component and produce color
difference signals containing information proportional
to the hue and saturation of the televised scene;

second means responsive to said television signal for
recovering the color synchronizing bursts therefrom
and for coupling said bursts 1o said first means to lock
at least the frequency of the oscillatory signal provided
thereby to the frequency of such bursts;

third means, also responsive to said television signal, for
recovering said color reference signal and for utilizing
said signal to develop a control signal for said first
means; said third means comprising (a) an amplifier
Jor said chrominance and color reference signal com-
ponents of said television signal, (b) a first chromi-
nance component demodulator responsive 1o respective
outputs of said first means and said amplifier and
effecting demodulation of said modulated color sub-
carrier along a demodulation axis in quadrature rela-
tionship to said reference phase to develop a first color
difference signal, and (c) means for sensing the output
of said first demodulator during said prescribed verti-
cal retrace interval for developing said control signal
Jor said first means to adjust the phase of said oscilla-
tory signal as a function of the phase of said reference
signal; and

Jourth means responsive to respective outputs of said first
means and said amplifier for controlling the ampli-
tude of said color difference signals and the saturation
of the reproduced color image via adjustment of the
gain of said amplifier as a function of the amplitude,
with respect to a reference level, of said amplified
reference signal; said fourth means comprising a sec-
ond chrominance component demodulator responsive
to outputs of said first means and said amplifier and
effecting demodulation of said modulated color sub-
carrier along a second demodulation axis in quadra-
ture relationship to said first demodulation axis to
develop a second color difference signal, means for
matrixing the output of said second demodulator with
said luminance component, means responsive to the
output of said matrixing means during said prescribed
vertical retrace interval for developing a gain.control
voltage, and means for utilizing said gain controf
voltage to control the gain of said amplifier; said refer-
ence level being responsive to the level of said lumi-
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nance component supplied to said matrixing means
during said prescribed vertical retrace interval; and

wherein the color-difference signals developed by said
first and second demodulators in response to said
chrominance component are utilized in development
of a color reproduction of said televised scene.

12. Apparatus in accordance with claim 11 also includ-
ing fifth means for selectively causing said matrixing
means to provide an outpu! during said prescribed vertical
retrace interval which is inclusive of a component simulat-
ing a saturation error of controllable magnitude and sense
so as to effect a desired modification of the saturation of
said color reproduction of said televised scene.

13. Apparatus in accordance with claim 12 wherein said
fifth means comprises means for modifying one of the
signal inputs to said matrixing means, said signal input
modifying means including a potentiometer with a tap
subject to manual adjustment of its position to control the
modification of said one signal input in such manner that
the existence, magnitude and sense of said simulated satu-
ration error is dependent upon the position of adjustment of
said tap.

14. In a color television receiver adapted to receive a
relevision signal including a luminance component having
a given level representative of black, a chrominance compo-
nent comprising a color subcarrier modulated in both
phase and amplitude, periodically recurring color synchro-
nizing bursts occupying prescribed intervals during the
horizontal retrace portions of said signal and a color refer-
ence signal, of color subcarrier frequency and of a reference
phase and amplitude, occupying a prescribed interval dur-
ing the vertical retrace portion of said signal and superim-
posed upon a pedestal shifted in the white direction from
said black representative level, apparatus comprising:

first means for providing an oscillatory signal to demod-

ulate said chrominance component and produce color
difference signals containing information proportional
to the hue and saturation of the televised scene;
second means responsive to said television signal for
recovering the color synchronizing bursts therefrom
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and for coupling said bursts 1o said first means to lock
at least the frequency of the oscillatory signal provided
thereby to the frequency of such bursts;

third means, also responsive 10 said television signal, for
recovering said color reference signal and for utilizing
said signal to develop a control signal for said first
means; said third means comprising the combination
of (a) a frequency selective amplifier for amplifying
the chrominance and color reference signal compo-
nents of said television signal, (b) a first chrominance
component demodulator responsive to respective oul-
puts of said first means and said amplifier and effect-
ing demodulation of said modulated color subcarrier
along a demodulation axis in quadrature relationship
to said reference phase to develop a first color differ-
ence signal, and (c) means for sensing the output of
said first demodulator during said prescribed vertical
retrace interval for developing said control signal for
said first means to adjust the phase of said oscillatory
signal as a function of the phase of said reference
signal;

a second chrominance component demodulator respon-
sive to respective outputs of said first means and said
amplifier and effecting demodulation of said modu-
lated color subcarrier along a second demodulation
axis in quadrature relationship to said first demodula-
tion axis to develop a second color-difference signal;

means for matrixing the output of said second demodu-
lator with a signal which is representative of said ped-
estal during said prescribed vertical retrace interval;

means responsive to the output of said matrixing means
during said prescribed vertical retrace interval for
developing a gain control voltage; and

means for utilizing said gain control voltage to control
the gain of said amplifier;

wherein the color-difference signals developed by said
first and second demodulators in response to said
chrominance component are utilized in development

of a color reproduction of said televised scene.
* * * - *



