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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 a PAL receiver. The apparatus responds to
the transmitted burst signal to set the frequency and
phase of the sub-carrier oscillator of the receiver and,
further, to the transmitted reference signal to correct
any such inaccurate setting of phase as is caused by
adverse conditions of networking and transmission
from the studio to the receiver.

11 Claims, 3 Drawing Figures
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1

CONTROL APPARATUS FOR A COLOR
TELEVISION RECEIVER

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 a modification of the appara-
tus described in [pending U.S. application Ser. No.
121,842, filed Mar. 8, 1971] U.S. Pat. No. 3,673,320, and
entitled “TELEVISION APPARATUS RESPON-
SIVE TO A TRANSMITTED COLOR REFER-

ENCE SIGNAL”.

BACKGROUND OF THE INVENTION

Such [Ser. No. 121,842 application ] patent discloses
apparatus capable of utilizing a reference signal inserted
in the vertical blanking interval of a transmitted televi-
sion waveform to improve the consistency of repro-
duced color. As is therein described, tighter control of
the phase of the sub-carrier oscillator of the receiver
(with a resulting improvement in color demodulation) is
attained by employing the transmitted color synchro-
nizing burst signal to lock the oscillator in frequency
and by additionally employing the transmitted refer-
ence signal to lock it in phase. This use of the periodi-
cally recurring burst to independently control oscillator
frequency was noted as being advantageous in that it
enabled the apparatus to have a speed of response and a
signal-to-noise ratio comparable to those exhibited by
typical NTSC frequency and phase control arrange-
ments. There the burst signal alone is employed to set
the oscillator as the reference against which the demod-
ulation occurs.

Because the reference signal was of much longer
duration than the synchronizing burst, however, its use
in controlling the phase of the oscillator proved advan-
tageous as it was substantially less subject to phase van-
ations from such phenomena an multipath and transmis-
sion line reflection, for example. Use of the color refer-
ence signal instead of the synchronizing burst as the
measure in providing automatic chroma control for
saturation correction was similarly noted as being supe-
rior in that the amplitude of the reference signal was not
subject to the cumulative tolerances associated with the
burst signal amplitude.

SUMMARY OF THE INVENTION

As will become clear hereinafter, apparatus con-
structed in accordance with the present invention repre-
sents a modification of the apparatus described 1n the
ISer. No. 121,842 case (RCA 63,138)] above-noted
patent in that it uses the color synchronizing burst to
initially set both the frequency and the phase of the
sub-carrier oscillator. Such dual use has the advantage
of retaining the high speed of response which character-
izes present NTSC and PAL systems of color synchro-
nization where the apparatus rapidly locks in frequency
and phase both during channel switching and during the
switching of program sources for the same channel.
This dual use is also advantageous in that the apparatus
similarly retains the high degree of noise immunity
which characterizes burst synchronization. As will be
appreciated, both these advantages result from the fact
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that the burst information recurs at a horizontal line
rate—so that over a period of one television frame ap-
proximately 1,250 microseconds of information 1s
received—as contrasted with a suggested reference
signal information of about 24 microseconds per frame.
Even if such reference signal were transmitted nstead
at field rate, the effective signal-to-noise ratio, the speed
of response and the continuity of synchronizing infor-
mation exhibited would continue substantially inferior
to that of the burst synchronization system proposed.

As will also become clear, however, the apparatus
constructed according to the invention utilizes the color
reference signal to insure that the phase of the subcar-
rier wave applied to the color demodulator system will
be in accord with the reference signal phase, rather than
with the phase of the synchronizing burst. This is im-
portant because under conditions of multipath, trans-
mission line reflection, or in the event of differential
phase errors, the phase of the burst can be significantly
altered with a corresponding change in chrominance
phase. Use of the burst in establishing the phase of the
oscillator wave can then produce errors in the repro-
duced hue. Such errors can be offset, however, by se-
lecting the reference signal to be susceptible to the same
phase variations as the large area chrominance informa-
tion, and by using these variations of the reference sig-
nal to adjust the phase of the sub-carrier wave which
demodulates the chrominance signal.

As will be seen below, one embodiment of the inven-
tion employs a phase shifter inserted between the sub-
carrier oscillator of the receiver and its color demodu-
lating system. A phase comparator is included to sense
any difference between the phase of the oscillator wave
and the phase of the color reference signal, and to de-
velop a correction voltage for the phase shifter as will
reduce this difference to zero. Customer adjustment of
hue can be had by externally controlling the direct
current correction voltage applied to the phase shift
circuit. Alternatively, hue control adjustments can be
accomplished by varying the phase of the oscillator
drive to the color demodulators.

Another embodiment of the invention removes the
need for a separate phase comparator by gating the
output of one of the system’s color demodulators at the
time of the reference signal insertion into the vertical
blanking interval, and by using any resultant signal
output as the control for the oscillator phase shifter.

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:

FIG. 1 illustrates a complete line within the vertical
blanking interval of a transmitted television waveform,
including a reference signal for improving the quality
and consistency of a reproduced color television re-
ceiver display;

FIG. 2 illustrates, by way of a block diagram, appara-
tus embodying the present invention and responsive to
such reference signal for achieving automatic hue cor-
rection in the receiver; and

FIG. 3 illustrates, also by way of a block diagram, a
modification of the apparatus of FIG. 2, according to
the invention.
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DETAILED DESCRIPTION OF THE
DRAWINGS

FIG. 1 illustrates a preferred format for the color
reference signal inserted into the transmitted television
waveform—for exampile, at line 20 of the vertical blank-
ing interval of either (or both) television fields. Such a
reference signal is of the type proposed by the Broad-
cast Television Systems Committee of the Electronic
Industnies Association for ensuring that the television
signal radiated from the broadcast transmitter corre-
sponds to the signal which was originated in the video
system where the amplitude and phase of the composite
signal was initially established. Because the reference
signal 1s added to the video signal at this point where
the amplitude and phase of the composite waveform are
correctly set, then any change produced in the refer-
ence signal during its coupling through the studio por-
tions of the television system would correspond to those
changes which the video signal would also undergo.
Observation of the reference signal in the broadcast
chain, followed by any necessary adjustment to re-
establish its prescribed amplitude and phase at that
point, would then correspondingly adjust the chromi-
nance, luminance and synchronizing components of the
television signal to those values which were established
at the point of origination.

In FIG. 1, this vertical interval signal is illustrated as
containing a sub-carrier phase reference portion, a lumi-
nance reference portion and a sub-carrier amplitude
reference portion. As shown, the first 24 microseconds
following the back porch of the horizontal synchroniz-
ing pulse 10 constitutes a chrominance reference bar 12
consisting of a chrominance sub-carrier of the same
phase as the color synchronizing burst 14,-(B-Y). The
purpose of the phase reference is to allow the phase of
the color burst to be corrected if necessary, to agree
with the phase of the chrominance reference bar—-
which, because of its substantially longer duration, is
not affected as much by the vagaries of the transmission
paths at the broadcast studio.

Following the 24 microsecond chrominance bar 12, is
a 12 microsecond luminance reference 16 to 50 IRE
units amplitude, and a further black level reference 18
of 12 microseconds duration at 7.5 IRE units amplitude.
The purpose of these two levels is to allow the correct
adjustment of luminance amplitudes and, if necessary,
the amplitude of the synchronizing pulse peak. After
the luminance amplitude has been correctly adjusted,
the chrominance bar 12 should have an amplitude of 40
IRE units peak-to-peak, set on a pedestal of 70 IRE
units. This then permits a comparison to be made with
the amplitude of the chrominance subcarrier and of the
color burst, and simplifies any additional adjustments
that may be necessary.

Such vertical interval reference signal (VIR) is more
fully described in the BTS Committee Report, the dis-
closure of which is herein incorporated by reference. In
passing, however, it should be noted that corrective
action to adjust the video signal can be done at a stabi-
lizing ampalifier, for example, through which the video
signal passes by a (a) adjusting the VIR black level
reference to 7.5 IRE units, (b) adjusting the luminance
reference to 50 IRE units, (c) adjusting the horizontal
synchronizing peaks to—40 IRE units, (d) adjusting the
chrominance gain so that the amplitude of the chromi-
nance reference bar is 40 IRE units peak-to-peak, (e)
adjusting the amplitude of the color burst to 40 IRE
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units peak-to-peak, and (f) adjusting the phase of color
burst to be the same as the chrominance reference bar.

Since one purpose of this vertical interval signal is to
enable the broadcaster to maintain the color synchro-
nizing bursts accurately in phase with the reference
signal as radiated, it would appear that no further action
need be taken at the receiver to provide the desired
accuracy of color synchronization other than to demod-
ulate the burst in a conventional manner. Under normal
conditions this would be true—but, under conditions of
multipath, transmission line reflection, or in the event of
differential phase errors, the phase of the burst could be
altered without a corresponding change in the phase of
the chrominance signal, and produce errors in the hue
of a reproduced image. To overcome this limitation, the
mstant invention adds to the advantages such reference
signal presents to the broadcast transmission, the further
usage of that signal at the receiver to insure that the
phase of the oscillatory signal applied to the color de-
modulating system will be in accord with the reference
signal phase rather than with the burst signal which, as
noted above, can be in error because of these transmis-
sion characteristics.

In FIG. 2, a burst color synchronization systemn 50 is
shown coupled to the color demodulator units of the
receiver 52 through a phase shift circuit 54. Each of
these units may be of conventional design, with the
synchronization system 50 including the sub-carrier
reference oscillator set in both frequency and phase by
the recovered synchronizing burst, as in conventional
NTSC constructions. The color demodulators 52 may
also be of conventional construction, producing (R-Y)
and (B-Y) color difference signals, for example. As
such, the synchronization system 50 may generally in-
clude the burst separator and sub-carrier oscillator of
the receiver, together with any automatic frequency
and phase control network that might be employed,
while the color demodulator units 52 may be coupled to
any appropriate matrix arrangement whereby the re-
covered luminance component might be added to pro-
vide the red, green and blue video signals for the color
kinescope.

Also shown in FIG. 2 is a gated amplifier 56 and a
phase comparator 58. To a first input of the amplifier 56
is applied the chrominance signal obtained from within
the chroma amplifying system of the receiver, with that
signal including the VIR reference during a predeter-
mined portion of the vertical blanking interval of the
composite waveform. A second input to the amplifier
56 applie a grating pulse obtained by a delay circuit
counting down from a vertical synchronizing rate pulse
trigger to that line of the vertical blanking interval in
which the reference signal is inserted. The VIR refer-
ence signal gated out from the amplifier 56 in response
is applied via the connection 60 to a first input of the
phase comparator 58, while the output of the reference
oscillator coupled through the phase shifter 54 is ap-
plied to a second input of the comparator 58 via the
connection 62. It will be understood that the pulse
shifter 54 may exhibit a nominal phase shift of 0° in the
normal operation of the apparatus of FIG. 2 so that,
initially, the phase of the demodulating signal applied
by the phase shifter 54 to the color demodulators 52 is
the same as the phase of the oscillatory signal applied by
synchronizing system 50 to the phase shifter 54.

Neglecting the hue control potentiometer 64 coupled
to a third input of the phase comparator 58, it will be
appreciated that in the absence of the reference signal
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input to comparator 58, the apparatus of FIG. 2 will
operate in the usual NTSC burst synchronizing manner.
In the presence of the reference signal input, on the
other hand, any phase difference existing between the
oscillatory signal at the output of phase shifter 54 and
the reference signal coupled from amplifier 56 will
cause the comparator 58 to produce an output voltage
representative of the phase difference. This control
voltage is coupled via a relatively long integration time
constant circuit (including resistor 66 and capacitor 68,
for example) to adjust the phase shifter 54 to reduce this
phase difference towards zero—with the integration
characteristic being chosen so as not to degrade the
signal-to-noise ratio of the oscillatory signal. In this
respect, the phase shifter 54, the comparator 58, the
connection 62, and the filter 66, 68 form a closed loop
network which functions to adjust the phase of the
demodulating signal until its phase coincides with the
phases of the VIR reference signal.

Whereas, this closed loop network permits an auto-
matic correction of reproduced hue for changes In
transmission characteristic, use of the hue control po-
tentiometer 64 permits a manual correction to be made
in accordance with individual viewing preference. In
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particular, the control 64 coupled to the third input of 25

the phase comparator 58 enables a modification to be
made in the direct current balance point of the compar-
ator.

In this manner, the apparatus of FIG. 2 utilizes the
transmitted color synchronizing burst to set the fre-
quency and phase of the sub-carnier oscillator, and addi-
tionally responds to the transmitted reference signal to
correct any inaccuracy in the oscillator phase setting
which may resuit from the vagaries of signal transmis-
sion from the broadcast antenna to the home receiver
and which would adversely affect the phase of the oscil-
latory signal applied to demodulate the chrominance
signal coupled to the color demodulating system 32.

As will be noted, the apparatus disclosed in FIG. 2
provides the additional advantage that its operation will
continue even where the reference signal information 1s
absent. In such instance, no error signal output would
be produced by the phase comparator 58, and no incre-
mental phase shift would thus be introduced.

30

35

The arrangement of FIG. 3 shows a modification of 45

the apparatus of FIG. 2 in its elimination of the phase
comparator 58. With a VIR signal having a chromi-
nance reference bar of —(B-Y) phase (12, in FIG. 1), for
example, the output of the R-Y demodulator can be
sensed during the vertical blanking time where the
color reference signal is inserted, and the resulting out-
put then used as the control signal for the phase shift
circuit 54. Thus, the gated amplifier 56 of F1G. 2 can be
modified to accept the output of the R-Y demodulator
of the demodulating system 52 and to apply an output
voltage via the integration circuit 66, 68 to the phase
shifter 54 to adjust the phase of the demodulating signal
in the direction to reduce the R-Y output towards zero.
For a color reference bar phase of —(R-Y), on the other
hand, the amplifier unit 56 can be connected to sense the
output of the B-Y demodulator of the system 52, with
the arrangement then being constructed to adjust the
demodulating signal phase to reduce the output of the
B-Y demodulator towards zero.

As was also described in the [Ser. No. 121,842 appli-
cation,] above-noted patent a color reference signal
inserted in the vertical blanking interval may addition-
ally contain amplitude information which can be uti-
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lized at the receiver to automatically correct the satura-
tion of its reproduced display under conditions where
the amplitude of the synchronizing burst does not accu-
rately represent the correct relative amplitude of the
chrominance signal. As there pointed out, this inaccu-
rate representation may be due to an incorrect burst
amplitude setting at the signal source, to differential
amplitude distortion in networking and transmission, to
multipath, to antenna transmission line reflections, etc.
Under such adverse conditions, a color reference signal
would be more representative of the proper relative
amplitude of the chrominance signal since 1t will un-
dergo the same types of distortion as will the chromi-
nance signal itself.

However, use of the reference signal mformation
alone in providing a primary source of automatic
chroma control voltage (ACC) for the correction may
exhibit the disadvantage that the speed of the offered
correction is relatively slow because the reference sig-
nal is transmitted at the slower field or frame rate. In
accordance with the present invention, on the other
hand, such correction can be improved by using the
burst amplitude in obtaining the prime source of ACC
voltage, and using the amplitude of the reference signal
to adjust the control in much the same way that the
reference phase was used to adjust the demoduiating
signal phase in FIG. 2. Thus, whereas the phase of the
demodulating signal was first set by the phase of the
color synchronizing burst in FIG. 2 and then corrected
at a slower rate by the phase of the color reference bar,
so too may the amplitude of the ACC voltage be first set
by the amplitude of the color burst and any needed
adjustment be done by the slower rate reference signal
amplitude. Such adjustment will follow the use—in
FIG. 2, for example—of an amplitude comparator 72,
which provides an output correction voltage whenever
there exists a difference between the amplitude of the
recovered synchronizing burst (applied to a first of its
input terminals from the synchronizing system 50) and
the amplitude of the recovered reference signal (applied
to a second of its input terminals from the gated amph-
fier 56).

While there have been described what are considered
to be preferred embodiments 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 the BTS Committee
format, it will be recognized that other type signal-
s—such as the type described in the aforenoted Ser. No.
121,842 application—might be used as well, and sull
utilize the teachings herein. Similarly, while the color
reference bar 12 of FIG. 1 has been described as being
of —(R-Y) phase for the BTS format, it will be appreci-
ated that with only minor modifications to the appara-
tus connections, a phase of —(R-Y) phase will also be
applicable.

It will also be noted that the gating apparatus de-
scribed herein in comparing the phase of the oscillator
signal with the phase of the VIR reference or in sensing
the output of one of the color demodulators at the time
of reference signal insertion in the vertical blanking
waveform is far simpler than the approach suggested by
U.S. Pat. No. 3,456,068—Wilhelmy. Besides further
representing an improvement over the apparatus of that
patent in providing for automatic saturation control in
addition to hue control, the construction of the present
invention offers its correction features with a higher
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signal-to-noise ratio than is there present, by virtue of its
use of a reference signal of substantially longer dura-
tion. Utilization of such reference signal to occupy al-
most an entire line interval in the vertical blanking
waveform-—rather than just at the end of a horizontal
scanning line as in U.S. Pat. No. 3,456,068—also offers
the advantage that phase shifts caused by adverse trans-
mission characteristics are much less severe and, there-
fore, easier to work with.

What is claimed is:

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 occupying a prescribed interval during the
vertical retrace portion of said television signal and
being of substantially longer duration than said color
synchronizing bursts, 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], said means being responsive to
the television signal for recovering the color syn-
chronizing bursts thereof and for utilizing said
bursts to lock the frequency of the oscillatory sig-
nal to the frequency of such bursts and to lock the
phase of the oscillatory signal to the phase of said
bursts;

second means, including at least first and second chro-

minance demodulators responsive to said oscillatory
signal, and also responsive to said television signal, for
demodulating said chrominance component and pro-
ducing color difference signal outputs representative
of the hue and saturation of the televised scene;

{ second] third means, also responsive to said televi-

sion signal, for recovering said longer duration
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color reference signal and for utilizing said signal in 40

developing a control signal to adjust the phase of

said oscillatory signal as a function of the phase of
said reference signal; [and]}
[third] fourth means responsive to said oscillatory

signal and to said control signal for varying the 45

phase of said oscillatory signal in a direction to
correspond with the phase of said reference signal
as represented by said control signal, said fourth
means comprising a variable phase shifter, external to

said first means, and interposed between an output of 50

said first means and said demodulators:
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 hke 1s correspondingly reduced
said apparatus also including fifth means for coupling
the chrominance component of said television signal to
said demodulators for demodulation with said phase-
adjusted oscillatory signal to produce said color differ-
ence signals, and
sixth means responsive to said longer duration color
reference signal and said color synchronizing bursts
for varying the gain of said fifth means as a function
of the amplitudes of said bursts and said reference
signal.
[ 2. The apparatus of claim 1 wherein there is addi-
tionally included fourth means for coupling the chromi-
nance component of said television signal for demodula-
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tion with said phase-adjusted oscillatory signal to pro-
duce said color difference signals, and wherein fifth
means 1s also included to respond to corresponding
coupling of said longer duration color reference signal
to control the amplitude of said color difference signals
and the saturation of the reproduced color image as a
function of the amplitude of said reference signal.]

3. [The apparatus of claim 1] In a color television
receiver adapted to receive a television signal including a
luminance 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 television signal and
being of substantially longer duration than said color syn-
chronizing bursts, apparatus comprising:

Jfirst means for providing an oscillatory signal to demod-
ulate said chrominance component, said means being
responsive to the television signal for recovering the
color synchronizing bursts thereof and for utilizing
said bursts to lock the frequency of the oscillatory
signal to the frequency of such bursts and to lock the
phase of the oscillatory signal to the phase of said
bursts;

second means, including at least first and second chro-
minance demodulators responsive to said oscillatory
signal, and also responsive to said television signal, for
demodulating said chrominance component and pro-
ducing color difference signal outputs representative
of the hue and saturation of the televised scene;

third means, also responsive to said television signal for
recovering said longer duration color reference signal
and for utilizing said signal in developing a control
signal to adjust the phase of said oscillatory signal as
a function of the phase of said reference signal;

Sfourth means responsive to said oscillatory signal and to
said control signal for varying the phase of said oscilla-
tory signal in a direction to correspond with the phase
of said reference signal as represented by said control
signal, said fourth means comprising a variable phase
shifter, external to said first means, and interposed
between an output of said first means and said de-
modulators;

and fifth means coupled to said third means for provid-
ing a DC correction signal to alter the control signal to
which said fourth means responds, with said correc-
tion signal being controllable 1o adjust the hue of a
reproduced color image in accordance with individual
viewing preference;

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; wherein there is
additionally included [fourth} sixth means for
coupling the chrominance component of said tele-
vision signal for demodulation with said phase-
adjusted oscillatory signal to produce said color
difference signals, and wherein [fifth] seventh
means is also included to respond to [correspond-
ing coupling of] said longer duration color refer-
ence signal and said color synchronizing bursts o
vary the gain of said sixth means to control the am-
plitude of said color difference signals and the satu-
ration of the reproduced color image as a function
of the amplitude of said reference signal.

4. The apparatus of claim 1 wherein said [second)

third means includes a phase comparator coupled to
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compare the phase of the oscillatory signal provided by
said first means with the phase of said recovered longer
duration color reference signals, and for providing said
control signal as being representative of the degree to
which the phase of said oscillatory signal differs from
the phase of said reference signal.

5. The apparatus of claim 1 wherein said third means
includes an amplifier coupled to receive said color dif-
ference signals produced by one of said demodulators and
gated during the prescribed interval during the vertical
retrace portion of the television signal in which said
longer duration color reference signal is inserted, for
developing said control signal for adjusting the phase of
the oscillatory signal provided by said first means as
being representative of the amplitude of said color dif-
ference signals during said prescribed interval.

6. The apparatus of claim 1 wherein there is addition-
ally included [fourth] seventh means coupled to said
[second] third means for providing a direct current
correction signal to alter [the] said control signal, said
seventh means comprising a source of direct current and a
potentiometer coupled thereto, said potentiometer having
an adjustable tap, with adjustment of said tap varying the
magnitude of said direct current correction signal to con-
trol the alteration of said control voltage and thereby the
phase shift imparted to said oscillatory signal by said inter-
posed phase shifter [representative of the phase differ-
ence between said oscillatory signal and said longer
duration reference signal, with said correction signal
being controlable to adjust the hue of a reproduced
color image in accordance with individual viewing
preference]}.

7. The apparatus of claim 1 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 longer duration color
reference signal at —(B-Y) phase, wherein said [sec-
ond]} third means includes means for monitoring the
amplitude of the color difference signals provided along
said R-Y demodulation axis and to develop said control
signal for said [third]} fourth means to adjust the phase
of said oscillatory signal to reduce the amplitude of said
R-Y color difference signal during the occurrence of said
longer duration color reference signal in a direction to
automatically compensate for transmission characteris-
tic changes as would adversely affect the hue of the
reproduced color 1image.

8. The apparatus of claim 1 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 longer duration color
reference signal at —(R-Y) phase, wherein said [sec-
ond] third means includes means for monitoring the
amplitude of the color difference signals provided along
said B-Y demodulation axis and to develop said control
signal for said [third]} fourth means to adjust the phase
of said oscillatory signal to reduce the amplitude of said
B-Y color difference signal during the occurrence of said
longer duration color reference signal in a direction to
automatically compensate for transmission characteris-
tic changes as would adversely affect the hue of the
reproduced color image.

9. In a color television receiver adapted to receive a
television signal including a luminance component, a chro-
minance component modulated in both phase and ampli-
tude, periodically recurring color synchronizing bursts
occupying prescribed intervals during the horizontal retrace
portions of said signal and a color reference signa! occupy-
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ing a prescribed interval during the vertical retrace portion
of said television signal and being of substantially longer
duration than said color synchronizing bursts, apparatus
comprising:
first means for providing an oscillatory signal to demod-
ulate said chrominance component, said means being
responsive to the television signal for recovering the
color synchronizing bursts thereof and jor utilizing
said bursts to lock the frequency of the oscillatory
signal to the frequency of such bursts and to lock the
phase of the oscillatory signal to the phase of said
bursts;
second means, including at least first and second chro-
minance component demodulators responsive to said
oscillatory signal, and also responsive to said television
signal, for demodulating said chrominance compo-
nent and producing color difference signal outputs
representative of the hue and saturation of the tele-
vised scene;
third means, also responsive to said television signal, for
recovering said longer duration color reference signal
and for utilizing said signal in developing a control
signal to adjust the phase of said oscillatory signal as
a function of the phase of said reference signal;

fourth means responsive to said oscillatory signal and to
said control signal for varying the phase of said oscilla-
tory signal in a direction to correspond with the phase
of said reference signal as represented by said control
signal; and

fifth means for selectively altering the control signal to

which said fourth means responds, said fifth means
comprising means for utilizing a DC correction signal
developed with independence of the phase of said
reference signal to alter the control signal developed as
a function of the phase of said reference signal, with
said correction signal being controllable to adjust the
hue of a reproduced color image,

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.

10. In a color television receiver adapted to recetve a
television signal including a luminance component, a chro-
minance component modulated in both phase and ampli-
tude, periodically recurring color synchronizing bursts
occupying prescribed intervals during the horizontal retrace
portions of said signal and a color reference signal occupy-
ing a prescribed interval during the vertical retrace portion
of said television signal and being of substantially longer
duration than said color synchronizing bursts, apparatus
comprising:

first means for providing an oscillatory signal to demod-

ulate said chrominance component, said means being
responsive to the television signal for recovering the
color synchronizing bursts thereof and for utilizing
said bursts to lock the frequency of the oscillatory
signal to the frequency of such bursts and to lock the
phase of the oscillatory signal to the phase of said
bursts, said first means including a reference oscilia-
tor synchronized in frequency and phase by said
bursts;

second means, including at least first and second chro-

minance component demodulators responsive to said
oscillatory signal, and also responsive to said television
signal, for demodulating said chrominance compo-
nent and producing color difference signal outputs
representative of the hue and saturation of the tele-
vised scene;
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third means, aiso responsive to said television signal, for
recovering said longer duration color reference signal
and for utilizing said signal in developing a control
signal to adjust the phase of said oscillatory signal as
a function of the phase of said reference signal;

said third means comprising means for sensing the out-
put of one of said demodulators during the occurrence
of said reference signal and deriving a control voltage
therefrom;

Jourth means responsive to said oscillatory signal and to
said control signal for varying the phase of said oscilla-
tory signal in a direction to correspond with the phase
of said reference signal as represented by said control
signal;

said fourth means comprising a variable phase shifter,
external to said oscillator, and interposed between an
output of said oscillator and said demodulators;

fifth means for coupling the chrominance component of

said television signal to said demodulators for demod-
ulation with said phase-adjusted oscillatory signal to
produce color difference signals, said fifth means also
effecting a coupling of said reference signal to said
demodulators; and

sixth means responsive to said longer duration color

reference signals and said color synchronizing bursts
Jor varying the gain of said fifth means to control the
amplitude of the color difference signals and the satu-
ration of the reproduced image as a function of the
amplitude of said reference signals and said synchro-
nizing bursts.

11. In a color television receiver adapted to receive a
television signal including a luminance component, a chro-
minance component modulated in both phase and ampli-
tude, periodically recurring color synchronizing bursts
occupying prescribed intervals during the horizontal retrace
portions of said signal and a color reference signal occupy-
ing a prescribed interval during the vertical retrace portion
of said television signal, said reference signal being of sub-
stantially longer duration than said color synchronizing
bursts, 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, said
means being responsive to the television signal for
recovering the color synchronizing bursts thereof and
for utilizing said bursts to lock the frequency of the
oscillatory signal to the frequency of said bursts and to

lock the phase of the oscillatory signal to the phase of

said bursts;

said first means including a reference oscillator synchro-
nized in frequency and phase by said bursts;

second means, including at least first and second chro-
minance component demodulators responsive to said
oscillatory signal, and also responsive to said television
signal, for demodulating said chrominance compo-
nent and producing color-difference signal outputs
representative of the hue and saturation of the tele-
vised scene;

third means, also responsive to said television signal, for
recovering said longer duration color reference signal
and for utilizing said signal in developing a control
signal to adjust the phase of said oscillatory signal as
a function of the phase of said reference signal:

Jourth means responsive to said oscillatory signal and to
said control signal for varying the phase of said oscilla-
tory signal in a direction to correspond with the phase
of said reference signal as represented by said control
signal;
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said fourth means comprising a variable phase shifter,
external to said oscillator, and interposed between an
output of said oscillator and said demodulators:

Sifth means for coupling the chrominance component of

said television signal for demodulation with said
phase-adjusted oscillatory signal to produce said color
difference signals;
sixth means responsive to said longer duration color
reference signal and said color synchronizing bursts
Jfor varying the gain of said fifth means to control the
amplitude of said color difference signals and the
saturation of the reproduced color image as a function
of the amplitude of said reference signal: and

seventh means for selectively altering the control signal
to which said fourth means responds, said seventh
means comprising eighth means, including a source of
direct current and a potentiometer coupled thereto,
said potentiometer having an adjustable tap, for devel-
oping a DC correction voltage with independence of
the phase of said reference signal; and

ninth means for utilizing said DC correction voltage to

alter the control voltage developed by said third
means, with the magnitude of said DC correction
voltage varying in response to adjustment of said tap to
adjust the hue of a reproduced color image in accor-
dance with individual viewer preference;

whereby the degree of error in the hue of a reproduced
color image attributable to such transmission characteris-
tics as multipath, transmission line reflection and the like
is correspondingly reduced.

12. In a color television receiver adapted to receive a
television signal including a luminance component, a chro-
minance component modulated in both phase and ampli-
tude, periodically, recurring color synchronizing bursts
occupying prescribed intervals during the horizontal retrace

portions of said signal and a color reference signal occupy-

ing a prescribed interval during the vertical retrace portion
of said television signal, said reference signal being of sub-
stantially longer duration than said color synchronizing
bursts, 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, said
means being responsive lo the television signal for
recovering the color synchronizing bursis thereof and
Jor utilizing said bursts to lock the frequency of the
oscillatory signal to the frequency of said bursts and to
lock the phase of the oscillatory signal to the phase of
said bursts;
second means, also responsive to said television signal,
for recovering said longer duration color reference
signal and for utilizing said signal in developing a
control signal to adjust the phase of said oscillatory
signa;‘ as a function of the phase of said reference
signal;
third means responsive to said oscillatory signal and to
said control signal for varying the phase of said oscilla-
tory signal in a direction to correspond with the phase
of said reference signal as represented by said control
signal; and
Jourth means coupled to said second means for providing
a correction signal to alter the control signal represen-
tative of the phase difference between said oscillatory
signal and said longer duration reference signal, with
said correction signal being controllable to adjust the
hue of a reproduced color image in accordance with
individual viewing preference;
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.
* | %x ¥ »
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