
VIDEO SIGNAL REPRODUCTION APPARATUS" This invention relates to a video
signal reproduction apparatus for reproducing a video signal from a
frequency multiplexed signal recorded on a video tape or 5 other recording
medium. Figure 1 of the accompanying drawings is a block diagram showing a
conventional video signal reproduction apparatus. In Figure 1, indicted at
1 is a magnetic head, at 2 a low-pass filter, at 3 a frequency 10
converting circuit, at 5 a high-pass filter (hereinafter referred to as an
HPF), at 6 an equalising circuit, and at 7 a demodulating circuit.  The
magnetic head 1 is adapted for reading out a frequency multiplexed signal S
recorded on a magnetic video tape. The low-pass filter 2 is 15 adapted for
extracting a low-band converted carrier chrominance signal CL from the
frequency multiplexed signal S outputted from the magnetic head 1. The
frequency converting circuit 3 is adapted for converting the frequency of
the low-band con-    verted carrier chrominance signal CL so as to output
an original high-band carrier chrominance signal C to a carrier chrominance
signal output terminal 4. The HPF 5 is adapted for extracting a
frequency-modulated luminance signal (hereinafter referred to as an FM
luminance signal) YFM from the frequency multiplexed signal S outputted
from the mag- 



netic head 1. The equalizing circuit 6 is adapted for correcting a
frequency-amplitude characteristic of the FM luminance signal YFM. The
demodulating circuit 7 is adapted for demodulating the FM luminance signal
YFM whose freuqne- cy-amplitude characteristic is corrected, and feeding a
reproduced luminance signal (hereinafter referred to merely as a luminance
signal) Y to a luminance signal output termi- nal 8. Next, there will be
described an operation of the conventional video signal reproduction
apparatus. The magnetic head 1 reads out the frequency multiplexed signal S
recorded on the magnetic tape, in which signal the FM lumi- nance signal
YFM and the low-band converted carrier chromi- nance signal CL are
multiplexed, and feeds the frequency multiplexed signal S to the low-pass
filter 2 and the HPF 5. The low-pass filter 2 has a filter characteristic
which attenuates a high frequency band in which the FM luminance signal YFM
lies while passing a low frequency band in which the low-band converted
carrier chrominance signal CL lies. 2    Accordingly, the low-pass filter 2
extracts -the low-band converted carrier chrominance signal CL from the
frequency multiplexed signal S and feeds the same to thefrequency
converting circuit 3.  The frequency converting circuit 3 converts the
frequency of the low-band converted carrier 



chrominance signal CL so that the low-band converted carrier chrominance
signal CL lies in a frequency band centering a chrominance sub-carrier, and
outputs the original carrier chrominance signal C.  On the other hand, the
HPF 5 has a filter characteristic which attenuates the low frequency band
in which the low-band converted carrier chrominance signal CL lies while
passing the high frequency band in which the FM luminance signal YFM lies.
Accordingly, the HPF 5 extracts the FM luminance signal YFM from the
frequency multiplexed signal S and feeds the same to the equalizing circuit
6. The frequency of the FM luminance signal YFM consists of innumerable
wave components in an upper sideband (herein- after referred to as upper
wave components) and those in a lower sideband (hereinafter referred to as
lower wave compo- nents) centering carrier waves (for example, 5.4 MHz to
7.0 MHz in the case of an S-VHS system).  Here, it is assumed for the sake
of simplicity that a frequency comprises a single carrier wave, and
respectively one upper wave compo nent and one lower wave component
centering the single. 3 In    carrier wave as shown in Fig. 2. In the
recording opera- tion, both the upper wave component and the lower wave
component are at the same level, which is lower than the 



level of the carrier wave. In a reproduction operation, there is obtained
the FM luminance signal YFM having.a frequency spectrum in which the level
of the upper wave component is reduced under the influence of
a-characteristic of an electromagnetic conversion system as shown in Fig.
2(a).  The equalizing circuit 6 corrects the FM luminance signal YFM having
the frequency spectrum shown in Fig. 2(a) with an equalizer characteristic
as shown in Fig. 2(b) to obtain an FM luminance signal YFM having a
frequency spec- trum shown in Fig. 2(c), and feeds the resultant FM lumi-
nance signal YFM to the demodulating circuit 7.  The demodu- lating circuit
7 demodulates the corrected.FM luminance signal YFM so as to reproduce the
luminance signal Y, and outputs the reproduced luminance signal Y to the
luminance signal output terminal 8. Incidentally, when the video signal is
reproduced directly from the frequency multiplexed signal S outputted from
the magnetic head 1, the luminance signal Y includes time base variation.
The time base variation can be removed by a servo circuit provided in a
drive system for driving the magnetic tape. Alternatively, the time base
variation can be removed by incorporating a time base correcting 4
device into the video signal reproduction apparatus. Fig. 3 is a block
diagram showing a video signal repro- 



duction apparatus provided with a conventional time base correcting device.
In Fig. 3, indicated at 9 is a delay circuit, at 111 a variable delay
circuit, at 112 a synchro- nizing signal separating circuit, at 113 an
automatic fre- quency controller (hereinafter referred to as an AFC), at
114 phase comparator circuit, at 115 a low pass filter (hereinafter
referred to as an LPF), at 116 a voltage con- trol oscillator (hereinafter
referred to as a VCO), and at 119 a synchronizing signal separating
circuit. The delay circuit 9 is adapted for delaying the carrier
chrominance signal C by a period which is equal to a mean delay period in
the variable delay circuit 111. The variable delay circuit 111 is adapted
for delaying the luminance signal Y outputted from the demodulating circuit
7 by a period corresponding to an oscillating frequency of the VCO 116. The
synchronizing signal separating circuit 112 is adapted for separating a
horizontal synchronizing signal H1 from the delayed luminance signal Y1.
The AFC 113 is adapted for generating a reference horizontal synchronizing
signal HR having a fixed frequency from the horizontal synchronizing signal
H1 outputted from the synchronizing signal separating circuit 112.  The
phase comparator circuit 114 is adapted for comparing the phase of the
horizontal synchronizing 5    signal H2 sent from the synchronizing signal
separating 



circuit 119 and that of the reference horizontal synchronizing signal HR
sent from the AFC 113, and outputting a time base error signal E.  The LPF
115 is adapted for removing a noise component from the time base error
signal E. The vCO 116 is adapted for oscillating at a frequency
corresponding to an error amount indicated by the time base error signal E
having its noise component removed therefrom. The synchronizing signal
separating circuit 119 is adapted for separating the horizontal
synchronizing signal H2 from the luminance signal Y outputted from the
demodulating circuit 7. Other elements identical to those shown in Fig. 1
are indicated by the same reference numerals. Elements indicated by
reference numerals in their hundreds constitute the time base correcting
device. Next, there will be described an operation of the video signal
reproduction apparatus provided with the time base correcting device.  An
operation of  reproducing the carrier chrominance signal C and the
luminance signal  Y from the frequency multiplexed signal S outputted from
the magnetic head 1 is the same as the one described with reference to Fig.
. In this case, the luminance signal Y outputted from the demodulating
circuit 7 is fed to the variable delay circuit 111 and the synchronizing
signal separating circuit 119 respectively. 6    



The synchronizing signal separating circuit 112 ex- tracts only the
horizontal synchronizing signal H1 from the luminance signal Y1 outputted
from the variable delay cir- cuit 111 by removing a video signal portion
therefrom, and feeds the extracted synchronizing signal H1 to the AFC 113.
The AFC 113 controls the horizontal synchronizing signal H1 so as to have a
substantially fixed frequency by removing frequency variation of the
horizontal synchronizing signal H1.  More specifically, the AFC 113
controls the horizontal synchronizing signal H1 so as to obtain the
reference horizontal synchronizing signal HR having a stable frequency
close to a horizontal scanning frequency, and feeds the reference
horizontal synchronizing signal HR to the phase comparator circuit 114.  On
the other hand, the synchronizing signal separating circuit 119 extracts
only the horizontal synchronizing signal H2 from the luminance signal Y
outputted from the demodulating circuit 7 by removing the video signal
portion. therefrom, and feeds the extracted horizontal synchronizing signal
H2 to the phase comparator circuit 114.  The phase comparatorcircuit 114
compares the phase of the horizontal synchronizing signal H2 outputted from
the synchronizing signal separating circuit 119 with that of the reference
horizontal synchronizing signal HR outputted from the AFC 113, detects a
time  base error included in the horizontal synchronizing signal H2, 7 In  



and feeds the time base error signal E to the LPF 115. The LPF 115 has a
filter characteristic which removes the noise component in the high
frequency band and passes the low frequency band where the time base error
component lies. Accordingly, the LPF 115 feeds the time base error signal E
having the noise component removed therefrom.  The VCO 116 oscillates at a
frequency according to the level of the time base error signal E, and its
oscillating frequency serves to correct the time base error included in the
luminance signal Y inputted to the variable delay circuit 111. The variable
delay circuit 111, the phase comparator circuit 114, and the VCO 116
operate to extend the delay period of the variable delay circuit 111 when
the phase of the horizontal synchro- nizing signal H2 is ahead of that of
the reference horizon- tal synchronizing signal HR, and to shorten the
delay period thereof when the phase of the horizontal synchronizing signal
H2 is behind that of the reference horizontal syn- chronizing signal HR.
The delay circuit 9 delays the carri- er chrominance signal C by a period
which is equal to a mean delay period in the variable delay circuit 111. It
will be noted that the delay circuit 9 may be provided before the frequency
converting circuit 3. Fig. 4 is a block diagram showing a video signal
repro- duction apparatus provided with a time base correcting device of
another prior art. In this prior art, a phase 8 



comparator circuit 114 compares the phase of a horizontal synchronizing
signal H outputted from a synchronizing signal separating circuit 112 and
that of a reference horizontal synchronizing signal HR outputted from the
AFC 113. In this case, a time base error is corrected in a manner as
described below.  Firstly, a demodulating circuit 7  demodulates an FM
luminance signal YFM to reproduce a luminance signal Y, and outputs the
reproduced luminance signal Y to a luminance signal output terminal 8.
Simulta- neously, the demodulating circuit 7 feeds the luminance signal Y
to a synchronizing signal separating circuit 112. The synchronizing signal
separating circuit 112 extracts only the horizontal synchronizing signal H
from the lumi- nance. signal Y by removing a video signal portion.
therefrom, and feeds the extracted horizontal synchronizing signal H to an
AFC 113 and the phase comparator circuit 114.  The AFC 113. controls the
horizontal synchronizing signal H so as to have substantially fixed
frequency by removing frequency. variation of the horizontal synchronizing
signal H.  That is to say , the AFC 113 controls the
horizontalsynchronizing signal H to obtain a reference horizontal
synchronizing signal  HR having a stable frequency close to a horizontal
scanning frequency, and feeds the obtained reference hori- zontal
synchronizing signal HR to the phase comparator circuit 114.  The phase
comparatorcircuit 114 compares the 



9    phase of the horizontal synchronizing signal H outputted from the
synchronizing signal separating circuit 112 and that of the reference
horizontal synchronizing signal HR outputted from the AFC 113, detects a
time base error in- cluded in the horizontal synchronizing signal H, and
feeds a time base error signal E to an LPF 115. The LPF 115 has a filter
characteristic which removes a noise component in the high frequency band
and passes the low frequency band where the time base error component lies.
Accordingly, the LPF 115 feeds the time base error signal E having a noise
compo- nent removed therefrom to a VCO 116. The VCO 116 oscillates at a
frequency according to the level of the time base error signal E, and its
oscillating frequency serves to correct the time base error included in the
frequency multiplexed signal S inputted to a variable delay circuit 111.
The variable delay circuit 111, the phase comparator circuit 114, and the
VCO 116 operate to extend the delay period of the variable delay circuit
111 when the phase of  the hori- zontal synchronizing signal H is ahead of
that of the refer- ence horizontal synchronizing signal HR, and to shorten
the delay period thereof when the phase of the horizontal syn- chronizing
signal H is behind that of the reference horizon- tal synchronizing signal
HR. In this way, the time base variation included in the frequency
multiplexed signal S 



outputted from the magnetic head 1 is removed.  As a result, 10    the time
base error of the luminance signal Y can be cor- rected. Fig. 5 is a block
diagram showing a video signal repro- duction apparatus provided with a
time base correcting device of still another prior art.  In this prior art,
a variable delay circuit 111 is provided between an equalizing circuit 6
and a demodulating circuit 7.  A synchronizing signal separating circuit
119 separates a horizontal synchronizing signal H2 from a luminance signal
Y2 outputted from a demodulating circuit 123 provided after the equalizing
circuit 6. In this case, a time base error is corrected in a manner as
described below.  Firstly, a demodulating circuit demodulates an FM
luminance signal YFM to reproduced a luminance signal Y, and outputs the
reproduced luminance signal Y to a luminance signal output terminal 8.
Simulta- neously, the demodulating circuit 7 feeds the luminance signal Y
to a synchronizing signal separating circuit 112. The synchronizing signal
separating circuit 112 extracts only the horizontal synchronizing signal H
from the lumi- nance signal Y by removing the video signal portion there-
from, and feeds the extracted horizontal synchronizing signal H to an AFC
113.  The AFC 113 controls the horizontal 



synchronizing signal H so as to have substantially fixed frequency by
removing frequency variation of the horizontal 11    synchronizing signal
H. That is to say, the AFC 113 con- trols the horizontal synchronizing
signal H to obtain a reference horizontal synchronizing signal hR having a
stable frequency close to a horizontal scanning frequency, and feeds the
obtained reference horizontal synchronizing signal HR to the phase
comparator circuit 114. On the other hand, the demodulating circuit 123
demodulates the FM luminance signal YFM outputted from the equalizing
circuit 6, and feeds the luminance signal Y2 to the synchronizing signal
separating circuit 119.  The synchronizing signal separating circuit 119
extracts only the horizontal synchronizing signal H2 from the luminance
signal Y2 by removing the video signal portion therefrom, and feeds the
extracted horizontal synchronizing signal H2 to the phase comparator
circuit 114. The phase comparator circuit 114 compares the phase of the
horizontal synchronizing signal H2 outputted from the synchronizing signal
separating circuit 119 and that of the reference horizontal synchronizing
signal HR outputted from the AFC 113, detects a time base error included in
the horizontal synchronizing signal H2, and feeds a time base error signal
E to an LPF 115.  The LPF 115 has a filter characteristic which removes the
noise component in the high 



frequency band and passes the low frequency band where the time base error
component lies. Accordingly, the LPF 115 feeds the time base error signal E
having the noise 12    component removed therefrom to a VCO 116.  The VCO
116 oscillates at a frequency according to the level of the time base error
signal E, and its oscillating frequency serves to compensate for the time
base variation included in the FM luminance signal YFM inputted to the
variable delay circuit 111.  In this way, the time base variation of the FM
luminance signal YFM isremoved.  As a result, the time base error of the
luminance signal Y can be corrected.  The delay circuit 9 delays the
carrier chrominance signal C by a period which is equal to a mean delay
period in the variable delay circuit 111.  It will be noted that the delay
circuit 9 may be provided before the frequency converting circuit 3. Fig. 6
is a block diagram showing a video signal repro- duction apparatus provided
with a time base correcting device of further another prior art.  In Fig.
6, indicated at 121 is a HPF for extracting an FM luminance signal YFM from
a frequency multiplexed signal S outputted from a magnetic head 1, at 122 a
equalizing circuit for correcting a frequency-amplitude characteristic of
the FM luminance signal YFM outputted from the HPF 121, and at 123 a
demodulating circuit for demodulating the corrected FM 



luminance signal YFM to reproduce a luminance signal Y2and outputting the
reproduced luminance signal Y2 to a synchro- nizing signal separating
circuit 119.  Other elements identical to those shown in Fig. 5 are
indicated by the same 13    reference numerals. However, in this case, a
variable delay circuit 111 is provided between the magnetic head 1 and, an
LPF 2 and an HPF 5.  A synchronizing signal separating circuit 112 is
provided after a demodulating circuit 7, and the synchronizing signal
circuit 119 is provided after the second demodulating circuit 123. Next,
there will be described an operation of the above video signal reproduction
apparatus. The magnetic head 1 reads out a frequency multiplexed signal S
recorded on a magnetic tape, and feeds the read out signal S to the varia-
ble delay circuit 111. The variable delay circuit 111 corrects a time base
error of the frequency multiplexed signal S as described below, and feeds
the corrected fre- quency multiplexed signal S to the LPF 2 and the HPF 5.
An operating of reproducing a carrier chrominance signal C and a luminance
signal Y from the frequency multiplexed signal S is similar to the
operation of reproducing those signals from the frequency multiplexed
signal S outputted from the magnetic head l described with reference to
Fig. 1. In this case, a time base error is corrected in a 



manner as described below. Firstly, the demodulating cir- cuit 7
demodulates the FM luminance signal YFM to reproduce a luminance signal Y,
and outputs the reproduced luminance signal-Y to a luminance signal output
terminal 8. Simulta- neously, the demodulating circuit 7 feeds the
luminance 14    signal Y to a synchronizing signal separating circuit 112.
The synchronizing 'signal separating circuit 112 extracts only the
horizontal synchronizing signal H from the lumi- nance signal Y by removing
the video signal portion there- from, and feeds the extracted horizontal
synchronizing. signal H to an AFC 113. The AFC 113 controls the horizontal
synchronizing signal H so as to have substantially fixed frequency by
removing frequency variation of the horizontal synchronizing signal H. That
is to say, the AFC 113 con- trols the horizontal synchronizing signal H to
obtain a reference horizontal synchronizing signal HR having a stable
frequency close to a horizontal scanning frequency,.and feeds the obtained
reference horizontal synchronizing signal HR to the' phase comparator
circuit 114.  The HPF 121 has a filter characteristic which attenuates the
low frequency band where the low band converted carrier chrominance signal
CL lies and passes the high frequency band where the FM luminance signal
YFM lies. The HPF 121 extracts the FM luminance signal YFM from the
frequency multiplexed single S 



outputted from the magnetic head 1, and feeds the extracted FM luminance
signal YFM to the equalizing circuit 122.  The equalizing circuit 122
corrects the FM luminance signal YFM having a frequency spectrum shown in
Fig. 2(a) with an equalizer characteristic shown in Fig. 2(b),.and feeds
the FM luminance signal YFM having a frequency spectrum shown in 15    Fig.
2(c) to the demodulating circuit 123.  The demodulating circuit 123
demodulates the FM luminance signal YFM fed thereto to reproduce a
luminance signal Y2, and feeds the reproduced luminance signal Y2 tothe
synchronizing signal separating circuit 119.. The synchronizing signal
separating circuit 119 extracts only the horizontal synchronizing signal H2
from the luminance signal Y2 by removing a video signal portion therefrom,
and feeds the extracted horizontal synchronizing signal H2 to the phase
comparator circuit 114. The phase comparator circuit 114 compares the phase
of the horizontal synchronizing signal H2 fed from the synchronizing signal
separating circuit 119 and that of the reference horizontal synchronizing
signal HR fed from the AFC 113, and feeds the time base error signal E to
the LPF 115.  The LPF 115 has a filter characteristic which removes the
noise component in the high frequency band and passes the low frequency
band where the time base error component lies.  Accordingly, the LPF 115
feeds the time base error 



signal E having the noise component removed therefrom to the VCO 116. The
VCO 116 oscillates at a frequency according to the level of the time base
error signal E, and its oscillat- ing frequency serves to correct the time
base error included in the frequency multiplexed signal S inputted to the
varia- ble delay circuit 111.  The variable delay circuit 111, the phase
comparator circuit 114, and the VCO 116 operate to 16    extend the delay
period of the variable delay circuit 111 when the phase of the horizontal
synchronizing signal H is ahead of that of the reference horizontal
synchronizing signal HR, and to shorten the delay period thereof when the
phase of the horizontal synchronizing signal H is behind that of the
reference horizontal synchronizing signal HR. In this way, the time base
variation included in the fre- quency multiplexed signal S outputted from
the magnetic head 1 can be removed.  As a result, a time base error of the
luminance signal Y can be corrected. Since the conventional video signal
reproduction appa- ratus is constructed as described above, the equalizing
circuit 6 provided before the demodulating circuit 7 for demodulating the
FM luminance signal YFM operates to raise the level of the upper wave
components of the FM luminance signal YFM.  Accordingly, a signal-to-noise
ratio (S/N) of a horizontal synchronizing signal portion of the luminance 



signal Y becomes degraded particularly in a long-time re- cording mode.
This has caused the following problems: The frequency converting circuit 3
in a chrominance signal processing system using a horizontal synchronizing
signal of the luminance signal Y operates in an unstable manner.  A
synchronous processing system operates in an unstable manner in an image
receiver or the like to which an output signal of this apparatus is
inputted. 17    Further, since the video signal reproduction apparatus
provided with a conventional time base correcting device is constructed as
described above, an S/N of the horizontal synchronizing signal portion of
the luminance signal Y becomes degraded. Accordingly, it has been a problem
that the degree of the time base error is rather increased on the ground
that accurate time base error information cannot be extracted, or wrong
time base error information is extracted in the phase comparator circuit
114 of the time base cor- recting device. 18    - 19 - According to the
present invention, there is 



provided a video signal reproduction apparatus for reproducing a video
signal from a frequency multiplexed signal including a frequency-modulated
luminance signal 5  extending from the upper sideband range to the lower
sideband range with a carrier wave at the centre, comprising: correcting
means for making a frequency dependent correction of the level of
saidfrequency- 10  modulated luminance signal according to a selected one
of two equaliser characteristics; demodulating means for demodulating the
frequency-modulated luminance signal corrected by said correcting means; 15
means for deriving a horizontal synchronizing signal from the
frequency-modulated luminance signal; and generating means for using the
derived horizontal synchronizing signal as a reference to generate a
control signal to specify the location in the frequency- 20  modulated
luminance signal of the horizontal synchronizing signal; wherein said
correcting means has a first equalizer characteristic for raising the level
of the upper sideband range of said frequency-modulated luminance 25 signal
and a second equalizer characteristic which is selected in response to the
control signal specifying the location of the horizontal synchronizing
signal for raising the level of the lower sideband range of said
frequency-modulated luminance signal. 



- 20 - The first and second equaliser characteristics may be respectively
provided by first and second equaliser circuits Thus an outputted signal
from a first equalising 5 circuit is selected when the control signal is
not significant, whereas an output signal from a second equalising circuit
is selected when the control signal is significant. The lower sideband
range the level of which is raised by the second equalizing circuit may be
a 10 frequency band corresponding to the sync chip (synchronising level) to
the pedestal level (blanking level) of the frequency-modulated luminance
signal. The horizontal synchronising signal to be used as a reference when
the control signal is generated may be extracted from 15  the luminance
signal input to the equalising circuit. Accordingly, the characteristic of
the equalising circuit is switched so that the lower sideband range of the
frequency-modulated luminance signal is raised only for the part where a
horizontal synchronising signal is 20 modulated, whereby a luminance signal
with good S/N  in the part of the horizontal synchronising signal is
outputted to the demodulating circuit. Thus the invention can provide a
video signal reproduction apparatus whereby the S/N in the horizontal 



25  synchronizing part of a reproduced luminance signal is not deteriorated
even in a long-time mode and wherein the time base error is not increased
even in a long-time mode. It can also provide a video signal reproduction
apparatus capable of reducing the switching noise by 30  providing a
low-pass filter in the front stage of the demodulating circuit or making
the mixing ratio of outputs of the first and second equalising circuits
variable.    - 21 - Further, this invention can provide a video signal
reproduction apparatus which does not influence a colour burst signal
superposed on the back porch by generating the control signal to specify a
leading edge 5 portion of the horizontal synchronising signal. The
invention can also provide a video signal reproduction apparatus capable of
switching the equaliser characteristic without disturbing the phase
relation of frequency-modulated luminance signals by demodulating 10
particularly the frequency-modulated luminance signal passing through the
first and second equalising circuits and changing the frequency-modulated
luminance signal with a baseband signal.    



- 22 - The present invention will more fully be described by way of
non-limitative example with reference to the accompanying drawings, in
which:-    Fig. 1 is a block diagram showing a conventional video signal
reproduction apparatus; Figs. 2(a) to 2(c) are graphs respectively for
explain- ing an equalizer characteristic; Figs. 3 to 6 are block diagrams
respectively showing video signal reproduction apparatus provided
integrally with time base correcting devices of prior arts; Fig. 7 is a
block diagram showing a video signal repro- duction apparatus of an
embodiment according to the inven- tion; Fig. 8 is a block diagram showing
an exemplary con- struction of a phase comparator circuit; Figs. 9(a) to
9(d) are timing charts showing waveforms in respective specified positions
in the phase comparator circuit; Fig. 10 is a circuit diagram showing an
exemplary construction of an equalizing circuit; Fig. 11 is a graph showing
a frequency band correspond- ing to a synchronizing signal; Fig. 12 is a
block diagram showing another construction of the equalizing circuit; 



Fig. 13 is a block diagram showing a video signal reproduction apparatus
including the equalizing circuit shown in Fig. 12; 23    - 24 - Figure 14
is a block diagram showing an exemplary construction of a first equalising
circuit shown in Figure 12; Figure 15 is a block diagram showing an 5
exemplary construction of a second equalising circuit showing Figure 12;
Figures 16 to 53 are block diagrams respectively showing video signal
reproduction apparatus of other embodiments according to the invention; 10
Figures 54 to 56 are block diagrams respectively showing video signal
reproduction apparatus of still other embodiments according to the
invention; Figure 57 is a block diagram showing an exemplary construction
of a synchronising signal 15  extracting circuit; Figure 58 is a block
diagram showing another construction of the synchronising signal extracting
circuit; Figures 59 to 62 are block diagrams showing 20 video signal
reproduction apparatus of further other 



embodiments according to the invention; Figures 63(a) to 63(d) are timing
charts showing waveforms in respective specified portions in a phase
comparator circuit; 25            Figures 64 to 68 are block diagrams
respectively showing video signal reproduction apparatus of still other
embodiments according to the invention.    - 25 - Hereinafter,the present
invention will be described with referenceto the drawing showing
embodiments of the invention. Figure 7 is a block diagram showing a video 5
signal reproduction apparatus of an embodiment according to the invention.
In Figure 7, indicated at 12 a synchronising signal separating circuit, at
32 a phase adjustment circuit, and at 61 an equalising circuit.  The
synchronising signal separating circuit 12 is constructed 10  similarly to,
for example, the synchronising signal separating circuit 112 shown in
Figure 3 for separating the horizontal synchronising signal H from the
luminance signal Y outputted from the demodulating circuit 7.  The phase
adjustment circuit 32 is adapted for adjusting the 15  phase and a pulse
duration of the horizontal synchronising signal H outputted from the
synchronising signal separating circuit 12.  The equalising circuit 61 is 



adapted for switching an equalizer characteristic. Other elements identical
to those shown in Fig. 1 are indicated by the same reference numerals.
Next, there will be described an operation of this video signal
reproduction apparatus.  An operation of repro- ducing a carrier
chrominance signal C and a luminance signal Y is same as the operation in
the conventional video signal reproduction apparatus shown in Fig. 1.
Accordingly, de- scription of this operation is left out here. In this
case, a demodulating circuit 7 demodulates an FM luminance signal YFM to
reproduce a luminance signal Y, and outputs the reproduced luminance signal
Y to a luminance signal output terminal 8.  Simultaneously, the
demodulating circuit 7 feeds the luminance signal Y to the synchronizing
signal separating circuit 12.  The synchronizing signal separating circuit
12 extracts only a horizontal synchroniz- ing signal H from the luminance
signal Y by removing a video signal portion therefrom, and feeds the
extracted horizontal synchronizing signal H to the phase adjustment circuit
32. The phase adjustment circuit 32 adjusts the phase and a pulse duration
of a control signal on the basis of the horizontal synchronizing signal H,
and feeds the adjusted control signal to the equalizing circuit 61.  The
control signal is indicative of a command to switch an equalizer
characteristic of the equalizing circuit 61 with demodulated 



26    portions of the synchronizing signal and the video signal of the FM
luminance signal YFM inputted to the equalizing circuit 61.  The phase
adjustment circuit 32, for example, has a construction as shown in Fig. 8.
In Fig. 8, indicated at 321 is an input terminal to which the horizontal
synchro- nizing signal H outputted from the synchronizing signal separating
circuit 12 is inputted, at 322 a first pulse adjustment circuit, at 323 a
second pulse adjustment cir- cuit, and at 324 an output terminal for
outputting the control signal for switching the equalizer characteristic of
.the equalizing circuit 61. The first pulse adjustment cir- cuit 322 is
adapted for adjusting the phase of the control signal to be fed to the
equalizing circuit 61.  The second pulse adjustment circuit 323 is adapted
for adjusting the pulse duration of the control signal to be fed to the
equal- izing circuit 61.  The first and the second pulse adjustment circuit
322, 323 are circuits which operate to generate pulses having a desired
pulse duration from a leading edge and a trailing edge of the pulses such
as a monostable mul- tivibrator. A detailed operation of the phase
comparator circuit 32 will be described with reference to Fig. 9.  To the
input terminal 321 is fed the horizontal synchronizing signal H represented
by a waveform shown in Fig. 9(b) separated in 



the synchronizing signal separating circuit 12 from the 27    luminance
signal Y represented by a waveform shown in Fig. 9(a) outputted from the
demodulating circuit 7.  The first pulse adjustment circuit 322 generates
pulses having the pulse duration T1 from the leading edge shown in Fig.
9(b), and feeds a signal represented by a waveform shown in Fig. 9(c) to
the second pulse adjustment circuit 323. The second pulse adjustment
circuit 323 generates pulses having the pulse duration T2 from the trailing
edge of the pulses shown in Fig. 9(c), and feeds a signal represented by a
waveform shown in Fig. 9(d) to the equalizing circuit 61 through the output
terminal 324. Accordingly, the control signal fed to the equalizing circuit
61 is pulses including a portion corresponding to the horizontal
synchronizing signal as shown in Fig. 9(d). In this way, there can be
generated a control signal assuredly including a horizontal synchroniz- ing
signal interval as a high level (H-level) interval. The equalizing circuit
61, for example, has a circuit construction as shown in Fig. 10.  In Fig.
10, indicated at 611 is an input terminal to which the FM luminance signal
YFM outputted from the HPF 5 is inputted, at 612 an equaliz- ing circuit
having a conventional equalizer characteristic shown in Fig. 2(b), at 613
an additional equalizing circuit for providing a characteristic of the
equalizing circuit in 



this embodiment, at 614 a terminal to which the control signal outputted
from the phase adjustment circuit 32 is 28    inputted, and at 615 an
output terminal through which an output signal of the equalizing circuit 61
is outputted to the demodulating circuit 7.  When a signal portion corre-
sponding to the video signal is being outputted from the phase adjustment
circuit 32, i.e., when the signal shown in Fig. 9(d) is in a low level
(L-level), a switch provided in the additional equalizing circuit 613 and
connected to the terminal 614 is caused to open.  Consequently, the
equaliz- ing circuit 61 has a characteristic similar to the conven- tional
equalizing circuit 6.  When the signal portion cen- tering the horizontal
synchronizing signal is being output- ted, i.e., when the signal is in the
H-level, the switch connected to the terminal 614 is short-circuited.
Conse- quently, the equalizing circuit 61 has such a characteristic that
raises a frequency band corresponding to a synchroniz- ing signal from a
sync chip to a pedestal level of the FM luminance signal (For example, a
frequency band shown in Fig. 11 in the S-VHS system). The demodulating
circuit 7 demodulates the FM luminance signal YFM whose frequency band
corresponding to the syn- chronizing signal from the sync chip to the
pedestal level is raised to reproduce a luminance signal Y, and feeds the 



reproduced luminance signal Y whose synchronizing signal portion has a good
S/N to the synchronizing signal separat- ing circuit 12.  Simultaneously,
the demodulating circuit 7 29    outputs the luminance signal Y through the
luminance signal output terminal 8. In the foregoing embodiment, the
equalizing circuit 61 has the circuit construction shown in Fig. 10.
However, any equalizing circuit may be appropriate, provided that it has
such a construction capable of controllably switching an equalizer
characteristic with demodulated portions of the synchronizing signal and
the video signal of the FM luminance signal YFM. For example, Fig. 12 is a
block diagram showing another construction of the equalizing circuit
capable of switching the equalizer characteristic.  To an input terminal
611 is inputted the FM luminance signal YFM outputted from the HPF 5, and
the inputted FM luminance signal YFM is fed to a first equalizing circuit
616 and a second equalizing circuit 617 respectively. The first equalizing
circuit 616 applies peaking to the FM luminance signal YFM similarly to the
conventional equalizing circuit 6, and feeds the same to one of input
terminals provided in the switching circuit 618. The second equalizing
circuit 617 raises the frequency band corresponding to the synchronizing
signal from a sync chip 



to a pedestal level of the FM luminance signal (For example, the frequency
band shown in Fig. 11 in the S-VHS system), and feeds the FM luminance
signal YFM to the other input terminal provided in the switching circuit
618.  To a termi- 30    nal 614 is inputted a control signal outputted from
the phase adjustment circuit 32, and the control signal is outputted to a
control signal input terminal of the switch- ing circuit 618.  The
switching circuit 618 switchingly selects the signals fed from the first
and the second equal- izing circuits 616, 617 in accordance with the
control signal outputted from the phase adjustment circuit 32, and outputs
the selected signals through an output terminal 615 to the demodulating
circuit 7.  Fig. 13 is a block diagram showing a video signal reproduction
apparatus of an embodi- ment of the invention in which an equalizing
circuit having a construction shown in Fig. 12 is incorporated.  This video
signal reproduction apparatus operates similarly to the one shown in Fig.
7, and demonstrates the same effects. A first and a second equalizing
circuits 616, 617, which are elements in the embodiment shown in Fig. 13,
may comprise an emitter-peaking circuit or a collector-peaking circuit such
as equalizing circuit 612 shown in Fig. 10. However, any equalizing circuit
may be appropriate, provided that it is allowed to have a peaking
characteristic as shown 



in the foregoing embodiment, such as a cosign equalizing circuit which is a
filter of the linear phase type. Fig. 14 is a block diagram showing a
cosign equalizing circuit.  Hereafter, an operation of the cosign
equalizing circuit will be described with reference to Fig. 14.  A 31
signal x(t) applied to an input terminal 620 is fed to a first delay
circuit 621 at the same time being fed to an adding circuit 623.  The first
delay circuit 621 delays the signal x(t) by a delay period [err] to obtain
a signal x([err]), and feeds the signal x(t-[err]) to a second delay
circuit 622 and a second coefficient circuit 625 simultaneously. The second
delay circuit 622 delays thesignal x(t-[err]) -by the delay period r same
as the first delay circuit 621 to obtain a signal x([err]), and feeds the
signal x([err]) to the first adding circuit 623. The first adding circuit
623 adds the signal x(t) applied to the input terminal 620 and signal
x([err]) outputted from the second delay circuit 622 to obtain a signal
x(t) + x([err]), and feeds the signal x(t) + x(t-2r) to the first
coefficient circuit 624.  The first coefficient circuit 624 multiplies the
signal x(t) + x([er]) by a coefficient a to obtain a signal a X x(t) + a x
([err]), and feeds the signal a x x(t) + a X x(t- [err]) to a second adding
circuit 626.  The second coefficient circuit 625 multiples the signal
x([err]) fed from the first 



delay circuit 621 by a coefficient [err] to obtain a signal [err] x
x([err]), and feeds the signal b x x([err]) to the second adding circuit
626. The second adding circuit 626 adds the signal a x x(t) + a X x([err])
fed from the first coeffi- cient circuit 624 and the signal b x x([err])
fed from the second coefficient circuit 625 to obtain a signal a x x(t) 32
[err], and feeds the signal a X [err] to an output terminal 627.  By
setting the delay period [err] of the first and the second delay circuits
621, 622 appropriately, the first and the second equalizing circuits 616,
617 are respectively allowed to have a peaking characteristic shown in the
fore- going embodiment. The foregoing cosign equalizing circuit has a
construc- tion in which two delay circuits are provided as shown in Fig.
14.  However, a cosign equalizing circuit including only one delay circuit
as shown in Fig. 15 can operate in a similar manner, and thus can obtain
similar effects.  There will be described portions of the cosign equalizing
circuit shown in Fig. 15 different from the cosign equalizing cir- cuit
shown in Fig. 14. In Fig. 15, indicated at 628 is a matching resistor of a
delay circuit 621.  An output side of the delay circuit 621 is not
terminated by a resistor having a resistance same 



as the matching resistor, and an input side of a second coefficient circuit
625 has a higher impedance.  According- ly, the signal is reflected by an
output of the delay cir- cuit 621.  Therefore, to the first coefficient
circuit 624 is inputted a signal [err] obtained by adding the reflected
signal [err] to the input signal x(t).  To the second coefficient circuit
625 is inputted a signal [err] 33    passed through the delay circuit 628.
The operation hereaf- ter is the same as the one shown in Fig. 14. In the
foregoing embodiment, the horizontal synchroniz- ing signal H outputted
from the synchronizing signal sepa- rating circuit 12 is inputted to the
phase adjustment cir- cuit 32. However, it may also be appropriate that the
horizontal synchronizing signal H outputted from the syn- chronizing signal
separating circuit 12 be inputted to an AFC so as to control the horizontal
synchronizing signal H to have a substantially fixed frequency, whereby the
stable horizontal synchronizing signal is inputted to the phase adjustment
circuit 32. For example, a video signal repro- duction apparatus shown in
Fig. 16 has an AFC 13 in addition to the elements in the video signal
reproduction apparatus shown in Fig. 7 in which the horizontal
synchronizing signal H outputted from the synchronizing signal separating
circuit 12 is inputted directly to the phase adjustment circuit 32. 



In the video signal reproduction apparatus shown in Fig. 16, the horizontal
synchronizing signal H outputted from the synchronizing signal separating
circuit 12 is inputted to the phase adjustment circuit 32 through the AFC
13. This apparatus demonstrates similar effects to the apparatus shown in
Fig. 7. Fig. 17 is a block diagram showing a video signal of further
another embodiment according to the invention. In 34    Fig. 17, indicated
at 32 is a phase adjustment circuit for adjusting the phase and a pulse
duration of a horizontal synchronizing signal H2 outputted from a.
synchronizing separating circuit 119, and at 61 an equalizing circuit
capable of switching an equalizer characteristic. Other elements identical
to those shown in Fig. 3 are indicated by the same reference numerals.
Next, there will be described an operaion of this video signal reproduction
apparatus.  It should be noted that description of portions which operate
in the same manner as those shown inFig. 3 is left out.  A demodulating
circuit   demodulates an FM luminance signal YFM to repro- duce a luminance
signal Y, and feeds the reproduced lumi- nance signal Y to a variable delay
circuit 111 and the synchronizing signal separating circuit 1.19
simultaneously. The synchronizing signal separating circuit 119 extracts 



only a horizontal synchronizing signal H2 from the luminance signal Y by
removing a video signal portion therefrom, and feeds the extracted
horizontal synchronizing  signal H2 to a phase comparator circuit 114 and
the phase adjustment circuit 32 simultaneously.  The phase adjustment
circuit 32 adjusts the phase and a pulse duration of a control signal on
the basis of the horizontal synchronizing signal H2, and feeds the adjusted
control signal to the equalizing circuit 61.. The control signal is
indicative of a command to switch 35    an equalizer characteristic of the
equalizing circuit .61 with demodulated portions of the synchronizing
signal and the video signal of the FM luminance signal YFM.inputted to the
equalizing circuit 61.  It is possible to adopt a construction, for
example, as shown in Fig. 8 as a phase adjustment circuit 32.  Accordingly,
pulses including a portion corresponding to the horizontal synchronizing
signal as shown in Fig. 9(d) are inputted to the equalizing circuit 61 as
described above.  The equalizing circuit 61, for example, has a
construction as shown in Fig. 10 or 1.2. When the construction shown in
Fig. 12 is adopted, a construction shown in Fig. 14 or 15 can be adopted as
a first and a second equalizing circuits 616, 617.  Accordingly, as
described above, the equalizing circuit 61 is allowed to have an equalizer
characteristic which raises a frequency 



band corresponding to a synchronizing signal from a sync chip to a pedestal
level of the FM luminance signal when the control signal outputted from the
phase adjustment circuit 32 is in the H-level. The demodulating circuit 7
demodulates the FM luminance signal YFM whose frequency band corresponding
to the syn- chronizing signal from the sync chip to the pedestal level is
raised to reproduce the luminance signal Y.  Accordingly, the demodulating
circuit 7 feeds the luminance signal Y whose synchronizing signal portion
has a good S/N to the 36    synchr onizing signal separating circuit 119.
The synchronizing signal separating circuit 119 extracts the horizontal
synchronizing signal H2 having a good S/N, and feeds the extracted
horizontal synchronizing signal H2 to the phase comparator circuit 114.
The phase comparator circuit 114 compares the phase of the horizontal
synchroniz- ing signal H2 having a good S/N outputted from the
synchronizing signal separating circuit 119 and that of the reference
horizontal synchronizing signal HR outputted from the AFC 113.
Accordingly, a time base error included in the horizontal synchronizing
signal H2 can be accurately detect- ed, and the accurate time base error
signal E is fed to an LPF 115.  The LPF 115 feeds the time base error
signal E having its noise component removed therefrom to a VCO 116. 



The VCO 116 oscillates at a frequency according to the level of the
accurate time base error signal E, and its oscillat- ing frequency serves
to accurately compensate for the time base variation included in the
luminance signal Y inputted to the variable delay circuit 111. In the
foregoing embodiment, the invention is embodied in a time base correcting
device in which the horizontal synchronizing signal H1 whose time base is
corrected is inputted to the AFC 113 to obtain the reference horizontal
synchronizing signal HR.  However, the invention can be embodied in any
time base correcting device, provided that a 37    time base error included
in luminance signal is extracted by comparing the horizontal synchronizing
signal and the refer- ence horizontal synchronizing signal in the time base
cor- recting device.  A process for obtaining the reference horizontal
synchronizing signal HR is not limited in the time base correcting device
in which the invention is em- bodied. Fig. 18 is a block diagram showing a
video signal reproduction apparatus provided with a time base correcting
device having another construction.  As opposed to the embodiment shown in
Fig. 17 including the time base correct- ing.device wherein the horizontal
synchronizing signal H1 whose time base is corrected is inputted to the AFC
113 to 



obtain the reference horizontal synchronizing signal HR, and feeds the
obtained reference horizontal synchronizing signal HR to the phase
comparator circuit 114, the embodiment shown in Fig. 18 includes the time
base correcting device having a following construction.  A horizontal
synchronizing signal H2 is inputted to an AFC 118 before a time base
thereof is corrected. In the AFC 118 is obtained a reference horizontal
synchronizing signal HR.. The obtained reference horizontal synchronizing
signal HR is fed to a phase comparator circuit 114.  This embodiment
operates similarly to the embodiment shown in Fig. 17, and demonstrates the
same effects. 38    Fig. 19 is a block diagram showing a video signal
reproduction apparatus provided with a time base correcting device having
still another construction.  In this embodi- ment is included the time base
correcting device in which a reference horizontal synchronizing signal HR
is obtained in a synchronizing signal generating circuit 117 for dividing
an oscillating frequency created by a crystal oscillator and generating a
synchronizing signal. This embodiment operates similarly to the embodiment
shown in Fig. 17, and demon- strates the same effects. In the embodiment
shown in Fig. 17 or 19, the horizon- tal synchronizing signal H2 is fed to
the phase comparator 



circuit 114 and the phase adjustment circuit 32 simultane- ously, whereby a
control signal is generated which switches the equalizer characteristic of
the equalizing circuit 61. However, a control signal can be generated from
any signal as long as it can specify a demodulated portion of the
synchronizing signal of the FM luminance signal. An embodiment shown in
Fig. 20 includes a time base correcting device in which a horizontal
synchronizing signal H1 whose time base is corrected is fed to a phase
adjustment circuit 32 as opposed to the embodiment shown in Fig. 17
including the time base correcting device wherein the hori- zontal
synchronizing signal H2 is fed to the phase compara- tor circuit 32 before
the time base thereof is corrected. 39    This embodiment operates
similarly to the embodiment shown in Fig. 17, and demonstrates the same
effects. An embodiment shown in Fig. 21 includes a time base correcting
device in which a reference horizontal synchro- nizing signal HR is
obtained in a synchronizing signal generating circuit 117 for dividing an
oscillating frequency created by a crystal oscillator to generate a
synchronizing signal as opposed to the embodiment shown in Fig.19 includ-
ing the time base correcting device in which the horizontal synchronizing
signal H2 outputted from the synchronizing signal separating circuit 119 is
fed to the phase comparator 



circuit 32. This embodiment operates similarly to the embodiment shown in
Fig. 17, and demonstrates the same effects. In the foregoing embodiment,
the invention is applied to the time base correcting device in which a time
base error information is extracted from a luminance signal before the
luminance signal is fed to a variable delay circuit 111.  However, it may
also be appropriate that the invention be applied to a time base correcting
device in which the time base error information is extracted from the
luminance signal having passed through the variable delay circuit 111. The
invention may be embodied in any video signal reproduction
apparatus-provided with a time base correcting device of any type, provided
that the time base 40    error included in the luminance signal is
removedtherefrom by controlling the delay period of the variable delay cir-
cuit 111 in accordance with the time base error information extracted from
the horizontal synchronizing signal separated from the luminance signal in
the time base correcting de- vice. Figs. 22 to 24 are block diagrams
respectively showing video signal reproduction apparatus provided with time
base correcting devices having other construction.  Embodiments shown in
Figs. 22 to 24 include time base correcting devices 



in which a luminance signal Y1 having passed through a variable delay
circuit 111 is inputted to a synchronizing signal separating circuit 112 as
opposed to the embodiment shown in Fig. 18, 19, or 21 including the time
base correct- ing device in which the luminance signal is inputted to the
synchronizing signal separating circuit 119 before fed to the variable
delay circuit 111.  The video signal reproduction apparatus thus
constructed demonstrates the effects same as the embodiment shown in Fig.
17. In the embodiment shown in Fig. 17, 18, 19, 20, 22, or 23, the
horizontal synchronizing signal outputted from the synchronizing signal
separating circuit 112 or the synchro- nizing signal separating circuit 119
is directly inputted to the phase comparator circuit 32.  However, it may
be also appropriate that the horizontal synchronizing signal 41
outputted from the synchronizing signal separating circuit 112 or the
synchronizing signal separating circuit 119 be fed to the AFC whereby to be
controlled so as to have a substantially fixed frequency, and then the
stable horizontal synchronizing signal be inputted to the phase comparator
circuit 32. For example, in embodiments shown in Figs. 25 to 30 , a
horizontal synchronizing signal is inputted to a phase comparator circuit
32 through AFCs 113, 118 as opposed to 



the embodiment shown in Fig. 17, 18, 19, 20, 22, or 23 wherein the
horizontal synchronizing signal outputted from the synchronizing signal
separating circuit 112 or the synchronizing signal separating circuit 119
is directly inputted to the phase comparator circuit 32.  The video signal
reproduction apparatus thus constructed demonstrates the effects similarly
to the embodiment shown in Fig. 17. Fig. 31 is a block diagram showing a
video signal reproduction apparatus of a further -embodiment according to
the invention.  In Fig. 31, indicated at 32 is a phase adjustment circuit
for adjusting the phase and a pulse dura- tion of a horizontal
synchronizing signal outputted from a synchronizing signal separating
circuit 112, and at 61 an equalizing circuit for switching an equalizer
characteris- tic.  Other elements identical to those shown in Fig. 4 are
indicated by the same reference numerals. 42    Next, there will be
described an operation of the video signal reproduction apparatus shown in
Fig. 31.  It should be noted that description of portions which operate in
the same manner as those shown in Fig. 4 is left out.  A demodu- lating
circuit 7 demodulates an FM luminance signal YFM to reproduce a luminance
signal Y, and feeds the reproduced luminance signal Y to a synchronizing
signal separating circuit 112.  The synchronizing signal separating circuit



112 extracts only a horizontal synchronizing signal H from the luminance
signal Y by removing a video signal portion therefrom, and feeds the
extracted horizontal synchronizing signal H to an AFC 113, a phase
comparator circuit 114, and the phase adjustment circuit 32.  The phase
adjustment circuit 32 adjusts the phase and a pulse duration of a con- trol
signal on the basis of the horizontal synchronizing signal H, and feeds the
adjusted control signal to the equalizing circuit 61.  The control signal
is indicative of a command to switch an equalizer characteristic of the
equalizing.circuit 61 with demodulated portions of the synchronizing signal
and the video signal of the FM lumi- nance signal YFM inputted to the
equalizing circuit 61.  The phase adjustment circuit 32, for example, 'has
a construction as shown in Fig. 8.  Accordingly, pulses including a portion
corresponding to the horizontal synchronizing signal as shown in Fig. 9(d)
are fed to the equalizing circuit 61 as 43    described above.  The
equalizing circuit 61 has such a construction as described in Fig. 10 or
12.  In the case where the equalizing circuit 61 is constructed as shown in
Fig. 12, the first and the second equalizing circuits 616, 617 may be
constructed as shown in Fig. 14 or 15.  Accord- ingly, as described above,
the equalizing circuit 61 is allowed to have an equalizer characteristic
which raises a 



frequency band corresponding to a synchronizing signal from a sync chip to
a pedestal level of the FM luminance signal when the control signal
outputted from the phase adjustment circuit 32 is in the H-level. The
demodulating circuit 7 demodulates the FM luminance signal YFM whose
frequency band corresponding to the syn- chronizing signal from the sync
chip to the pedestal level is raised to reproduce the luminance signal Y.
Accordingly, the demodulating circuit 7 feeds the luminance signal Y whose
synchronizing signal portion has a good S/N to the synchronizing signal
separating circuit 112.  The synchro- nizing signal separating circuit 112
extracts the horizontal synchronizing signal H having a good S/N, and feeds
the extracted horizontal synchronizing signal H to the phase comparator
circuit 114. The phase comparator circuit 114 compares the phase of the
horizontal synchronizing signal H having a good S/N outputted from the
synchronizing signal separating circuit 112 and that of the reference
horizontal 44    synchronizing signal HR outputted from the AFC 113.
Accord- ingly, a time base error included in the horizontal synchro- nizing
signal H can be accurately detected, and an accurate time base error signal
E is fed to the LPF 115.  The LPF 115 feeds the time base error signal E
having its noise compo- nent removed therefrom to a VCO 116.  The VCO 116
oscillates 



at a frequency according to the level of the accurate time base error
signal E, and its oscillating frequency serves to accurately compensate for
the time base variation included in the frequency multiplexed signal S
inputted to the varia- ble delay circuit 111.  As a result,  the time base
error of the luminance signal can be corrected: The invention is applied to
the video signal reproduc- tion apparatus including the time  base
correcting device in which the horizontal synchronizing signal H whose time
base is corrected is inputed to the AFC 113 to obtain the refer- ence
horizontal synhronizing signal HR in the foregoing embodiment.  However,
the invention may be embodied in any video signal reproduction apparatus
provided with a time base correcting device of any type, provided that the
time base error included in the frequency multiplexed signal is extracted
by comparing  the horizontal synchronizing signal and the reference
horizontal synchronizing signal in the time base correcting device.    A
process for obtaining the reference horizontal  synchronizing signal  is
not limited in 45    the invention. Fig. 32 is a block diagram showing a
video signal reproduction apparatus provided with a time base correcting
device having another construction.  As opposed to the embodiment shown in
Fig. 31 including the time base correct- 



ing device wherein the horizontal synchronizing signal H whose time base is
corrected is inputted to the AFC 113 to obtain the reference horizontal
synchronizing signal HR, and feeds the obtained reference horizontal
synchronizing signal HR to the phase comparator circuit 114, the embodiment
shown in Fig. 32 includes the time base correcting device having a
following construction.  A reference horizontal synchronizing signal HR is
obtained in a synchronizing signal generating circuit 117 for dividing an
oscillating frequency created by a crystal oscillator to generate a
synchronizing signal, and the obtained reference horizontal synchronizing
signal HR is fed to a phase comparator circuit 114.  This embodiment
operates similarly tothe embodiment shown in Fig. 31, and demonstrates the
same effects. In the embodiment shown in Fig. 32, the horizontal
synchronizing signal H is fed to the phase comparator cir- cuit 114 and the
phase adjustment circuit 32 simultaneously, whereby the control signal is
generated which switches the equalizer characteristic of the equalizing
circuit 61. However, a control signal may generated from any signal, 46
provided that it can specify the demodulated portion of the synchronizing
signal of the FM luminance signal. For example, in an embodiment shown in
Fig. 33, the invention is applied to a video signal reproduction appara- 



tus provided with a time base correcting device in which a reference
horizontal synchronizing signal HR is obtained in a synchronizing signal
generating circuit 117 for dividing an oscillating frequency created by a
crystal oscillator to generate a synchronizing signal.  This embodiment
operates similarly to the embodiment shown in Fig. 31, and demon- strates
the same effects. In the embodiment shown in Fig. 31, 32, the horizontal
synchronizing signal H outputted from the synchronizing signal separating
circuit 112 is directly inputted to the phase comparator circuit 32.
However, it may be also appro- priate that the horizontal synchronizing
signal H outputted from the synchronizing signal separating circuit 112 be
fed to the AFC whereby to be controlled to have a substantially fixed
frequency, and then a stable horizontal synchronizing signal be inputted to
the phase comparator circuit 32.  For example, in embodiments shown in
Figs. 34, 35, a horizontal synchronizing signal H outputted from a
synchronizing signal separating circuit 112 is inputted to a phase
adjustment circuit 32 through an AFC 113 as opposed to the embodiments
shown in Figs. 31, 32 in which the horizontal synchronizing 47    signal H
outputted to the synchronizing signal separating circuit 112 is directly
inputted to the phase adjustment circuit 32. The video signal reproduction
apparatus thus 



constructed demonstrates the effects same as the embodiment shown in Fig.
31. Fig. 36 is a block diagram showing a video signal reproduction
apparatus of still another embodiment according to the invention.  In Fig.
36, indicated at 32 a phase adjustment circuit for adjusting the phase and
a pulse duration of a horizontal synchronizing signal H2 outputted from a
synchronizing signal separating circuit 119, and at 61 an equalizing
circuit for switching an equalizer characteristic. Other elements identical
to those shown in Fig. 5 are indicated by the same reference numerals.
Next, there will be described an operation of the video signal reproduction
apparatus shown in Fig. 36. It should be noted that description of portions
which operate in the same manner as those shown in Fig. 5 is left out. A
demodulating circuit 123 demodulates an FM luminance signal YFM to
reproduce a luminance signal Y2, and feeds the repro- duced luminance
signal Y2 to a synchronizing signal separating circuit 119. The
synchronizing signal separating circuit 119 extracts only a horizontal
synchronizing signal H2 from the luminance signal Y2 by removing a video
signal portion therefrom, and feeds the extracted horizontal 48
synchronizing signal H2 to a phase comparator circuit 114 and the phase
adjustment circuit 32 simultaneously.  The 



phase adjustment circuit 32 adjusts the phase and a pulse duration of a
control signal on the basis of the horizontal synchronizing signal H2, and
feeds the adjusted control signal to the equalizing circuit 61.  The
control signal is indicative of a command to switch an equalizer
characteristic of the equalizing circuit 61 with demodulated portions of
the synchronizing signal and the video signal of the FM luminance signal
YFM fed to the equalizing circuit 61.  It is possible to adopt a
construction, for example, as shown in Fig. 8 as a phase adjustment circuit
32.  Accord- ingly, pulses including a portion corresponding to the hori-
zontal synchronizing signal shown in Fig. 9(d) are inputted to the
equalizing circuit 61 as described above.  The equal izing circuit 61, for
example, has a construction as shown in Fig. 10 or 12.  When the
construction shown in Fig. 12 is adopted, a first and a second equalizing
circuits 616, 617 may be constructed as shown in Fig. 14 or 15.
Accordingly, the equalizing circuit 61 is allowed to have an equalizer
characteristic which raises a frequency band corresponding to a
synchronizing signal from a sync chip to a pedestal level of the FM
luminance signal when the control signal outputted from the phase
adjustment circuit 32 is in the H- level. 49    The demodulating circuit
123 demodulates the FM 



luminance signal YFM whose frequency band corresponding to the
synchronizing signal from the sync chip to the pedestal level is raised to
reproduce the luminance signal Y2. Accordingly, the demodulating circuit
123 feeds the reproduced luminance signal Y whose synchronizing signal
portion has a good S/N to the synchronizing signal separating circuit 119.
The synchronizing signal separating circuit 119 extracts the horizontal
synchronizing signal H2 having a good S/N, and feeds the extracted
horizontal synchronizing signal H2 to the phase comparator circuit 114. The
phase comparator circuit 114 compares the phase of the horizontal
synchronizing signal H2 having a good. S/N outputted from the synchronizing
signal separating circuit 119 and that of the reference horizontal
synchronizing signal HR outputted from the AFC 113.  Accordingly, a time
base error included in the horizontal synchronizing signal H2 can be
accurately detected, and an accurate time base error signal E is fed to an
LPF 115.  The LPF 115 feeds the time base error signal E having its noise
component removed therefrom to a VCO 116. The VCO 116 oscillates at a
frequency according to the level of the accurate time base error signal E,
and its oscillating frequency serves to accurately compensate for the time
base variation included in the FM luminance signal YFM inputted to the
variable 50    



delay circuit 111. The invention is applied to the video signal reproduc-
tion apparatus including the time base correcting device in which the
horizontal synchronizing signal H whose time base is corrected is inputted
to the AFC 113 to obtain the refer- ence horizontal synchronizing signal HR
in the foregoing embodiment.  However, the invention may be embodied in any
video signal reproduction apparatus provided with a time base correcting
device of any type, provided that the time base error included in the FM
luminance signal is extracted by comparing the horizontal synchronizing
signal and the reference horizontal synchronizing signal in the time base
correcting device. A process for obtaining the reference horizontal
synchronizing signal is not limited in the inven- tion. Fig. 37 is a block
diagram showing a video signal reproduction apparatus provided with a time
base correcting device having further another construction. As opposed to
the embodiment shown in Fig. 36 including the time base correcting device
wherein the horizontal synchronizing signal H whose time base is corrected
is inputted to the AFC 113 to obtain the reference horizontal synchronizing
signal HR, and the obtained reference horizontal synchronizing signal HR is
fed to the phase comparator circuit 114, the embodiment shown in Fig. 37
includes the time base 51   



correcting device having a following construction.  A horizontal
synchronizing signal H2 is inputted to an AFC 118 before a time base
thereof is corrected. In the AFC 118 is obtained a reference horizontal
synchronizing signal HR, which is fed to the phase comparator circuit 114.
This video signal reproduction apparatus operates similarly to the
embodiment shown in Fig. 36, and demonstrates the same effects. Fig. 38 is
a block diagram showing a video signal reproduction apparatus provided with
a time base correcting device having another construction.  As opposed to
the embodiment shown in Fig. 36 including the time base correct- ing device
wherein the horizontal synchronizing signal H whose time base is corrected
is inputted to the AFC 113 to obtain the reference horizontal synchronizing
signal HR, and the obtained reference horizontal synchronizing signal HR is
fed to the phase comparator circuit 114, the embodiment shown in Fig. 38
includes the time base correcting device having a following construction.
A reference horizontal synchronizing signal HR is obtained in a
synchronizing signal generating circuit 117 for dividing an oscillating
frequency created by a crystal oscillator to generate a synchronizing
signal, and the obtained reference horizontal synchronizing signal HR is
fed to a phase comparator circuit 114. This embodiment operates similarly
to the embodiment 52  



shown in Fig. 36, and demonstrates the same effects... In the embodiment
shown in Fig. 36 or 38, the horizon- tal synchronizing signal H2 is fed to
the phase comparator circuit 114 and the phase adjustment circuit 32
simultane- ously,whereby the control signal is generated which switch- es
the equalizer characteristic of the equalizing circuit 61.  However, a
control signal may be generated from any signal, provided that it can
specify the demodulated portion of the synchronizing signal of the FM
luminance signal. For example, in an embodiment shown in Fig. 39, the
invention is applied to a video signal reproduction appara- tus provided
with a time base correcting device in.which a horizontal synchronizing
signal H whose time base is cor- rected is fed to a phase adjustment
circuit 32, as opposed to the embodiment shown in Fig. 36 including the
time base correcting device in which the horizontal synchronizing signal H2
is fed to the phase adjustment circuit 32 before the time base thereof is
corrected.  This embodiment oper- ates similarly to the embodiment shown in
Fig. 36, and demonstrates the same effects. An embodiment shown in Fig. 40
includes a time base correcting device having a following construction as
opposed to the time base correcting device included in the embodiment shown
in Fig. 38 in which the horizontal synchronizing signal H2 outputted from
the synchronizing signal separating 53 



circuit 119 is fed to the phase comparator circuit 32. A reference
horizontal synchronizing signal HR is obtained in a synchronizing signal
generating circuit 117 for dividing an oscillating frequency created by a
crystal oscillator to generate a synchronizing signal, and the obtained
reference horizontal synchronizing signal HR is fed to a phase adjust- ment
circuit 32. This embodiment operates similarly to the embodiment shown in
Fig. 36, and demonstrates the same effects. In the embodiments shown in
Figs. 36 to 39, the hori- zontal synchronizing signal outputted from the
synchronizing signal separating circuit 112 or the synchronizing signal
separating circuit 119 is directly inputted to the phase adjustment circuit
32. However, it may be appropriate that the horizontal synchronizing signal
outputted from the synchronizing signal separating circuit 112 or the.
synchronizing signal separating circuit 119 be  fed to an AFC, whereby to
be controlled to have a substantially fixed frequency, and the stable
horizontal synchronizing signal be inputted to the phase adjustment circuit
32. For example, in embodiments shown in Figs. 41 to 44, a horizontal
synchronizing signal outputted from a synchroniz- ing signal separating
circuit 112 or a synchronizing signal separating circuit 119 is inputted to
a phase adjustment circuit 32 through AFCs 113, 118, as opposed to the 



54    embodiments shown in Figs. 36 to 39 in which the horizontal
synchronizing signal outputted from the synchronizing signal separating
circuit 112 or the synchronizing signal separating circuit 119 is directly
inputted to the phase adjustment circuit 32. The video signal reproduction
appa- ratus thus constructed demonstrates the same effects as the
embodiment shown in Fig. 36. Further, in the embodiments shown in Figs. 36
to 44, the invention is applied to the video signal reproduction apparatus
provided with the time base correcting device in which only the time base
variation of the FM luminance signal YFM is suppressed.  However, the
invention may be also applied to a video signal reproduction apparatus in
which the time base-variation not only of an FM luminance signal YFM, but
also of a low band converted carrier chromi- nance signal CL is suppressed.
For example, embodiments shown in Figs. 45 to 53 has a following
construction as opposed to the embodiments shown in Figs. 36 to 44 in which
the variable delay circuit 111 is controlled with the signal outputted from
the VCO 116, so that the time base variation of the FM luminance signal YFM
can be suppressed. A variable delay circuit 110 to which a low band
converted carrier chrominance signal CL is inputted is controlled with an
output signal of a VCO 116, so that 



the time base variation not only of an FM luminance signal 55    - 56 -
YFM, but also of a low band converted carrier chrominance signal CL is
suppressed. Figure 54 is a block diagram showing a video signal
reproduction apparatus of still another embodiment 5 according to the
invention. In Figure 54, indicated at 12 is a synchronising signal
separating circuit, at 32 a phase adjustment circuit, at 636 a first
equalising circuit, at 637 a second    57 equalizing circuit, and at 618 a
switching circuit.  The synchronizing signal separating circuit 12 is
adapted for separating a horizontal synchronizing signal H from a lumi-
nance signal Y outputted from a demodulating circuit 7.  The phase
adjustment circuit 32 is adapted for adjusting the phase and a pulse
duration of the horizontal synchronizing signal H outputted from the
synchronizing signal separating circuit 12.  The first equalizing circuit
636 is adapted for applying the peaking similar to the conventional
equalizing circuit 6.  The second equalizing circuit 637 is adapted for 



raising the level of a lower sideband of the FM luminance signal YFM.  The
switching circuit 618 is adapted for con- trollably switching a signal
outputted from the first equal- izing circuit 626 and that outputted from
the second equal- izing circuit 627 in accordance with a signal outputted
from the phase adjustment circuit 32.  Other elements identical to those
shown in Fig. 1 are indicated by the same reference numerals. Next, there
will be described an operation of the video signal reproduction apparatus
shown in Fig. 54. An opera- tion of reproducing a carrier chrominance
signal C and a luminance signal Y from a frequency multiplexed signal S is
same as the operation of the conventional apparatus shown in Fig. 1.
Accordingly, description of this operation is left out here.    The
demodulating circuit 7 demodulates an FM luminance signal YFM to reproduce
a luminance signal Y, and feeds the reproduced luminance signal Y to a
luminance signal output terminal 8.  Simultaneously, the demodulating
circuit 7 feeds the luminance signal Y to the synchronizing signal
separating circuit 12.  The synchronizing signal separating circuit 12
extracts only a horizontal synchronizing signal H from the luminance signal
Y by removing a video signal portion therefrom, and feeds the extracted
horizontal syn- chronizing signal H to the phase adjustment circuit 32.
The 



phase adjustment circuit 32 adjusts the phase and a pulse duration of a
control signal on the basis of the horizontal synchronizing signal H, and
feeds the adjusted control signal to the switching circuit 618.  The
control signal is indicative of a command to switch a signal to be selected
with demodulated portions of the synchronizing signal and the video signal
of the FM luminance signal YFM fed to the switching circuit 618.  The phase
adjustment circuit 32 may be constructed, for example, as shown in Fig. 8.
The FM luminance signal YFM outputted from an HPF 5 is fed to the first and
the second equalizing circuits 636, 637. The first equalizing circuit 636
applies the peaking similarly to the conventional equalizing circuit 6
shown in Fig. 2(b), and feeds the resultant signal to one of input
terminals provided in the switching circuit 618. The second equaliz- 58
ing circuit 637 raises the level of the lower sideband of the FM luminance
signal YFM, and feeds the resultant signal to the other input terminal
provided in the switching circuit 618.  The switching circuit 618
switchingly select either of the signal outputted from the first equalizing
circuit 636 or from the second equalizing circuit 637 with the control
signal outputted from the phase adjustment circuit 32, and feeds the
selected signal to the demodulat- ing circuit 7.  When the signal
corresponding to the video 



signal portion is being outputted from the phase adjustment circuit 32,
i.e., when the signal shown in Fig. 9(d) is in the L-level, the switching
circuit 618 selects the signal outputted from the first equalizing circuit
636 and feeds the selected signal to the demodulating circuit 7.  In this
way, the conventional peaking having an characteristic shown in Fig. 2(c)
is applied in the portion corresponding to the video signal of the FM
luminance signal.  When the signal corresponding to the portions centering
the horizontal synchronizing signal of the FM luminance signal is being
outputted from the phase adjustment circuit 32, i.e., when the signal shown
in Fig. 9(d) is in the H-level, the switch- ing circuit 618 selects the
signal outputted from the second equalizing circuit 637 and feeds the
selected signal to the demodulating circuit 7.  Accordingly, the level of
the lower sideband of the FM luminance signal YFM is raised in the
portion corresponding to the synchronizing signal of the FM luminance
signal YFM. The demodulating circuit 7 demodu- lates the FM luminance
signal YFM whose lower sideband is raised in the synchronizing signal
portion to reproduce a luminance signal Y whose synchronizing signal
portion has a good S/N.  The reproduced luminance signal Y is fed to the
synchronizing signal separating circuit 12 and is outputted through the
luminance signal output terminal 8. The conventional equalizing circuit has
an equalizer 



characteristic which emphasizes the upper wave components in order to
prevent an occurrence of inversion. However, this characteristic has
inversely affected an S/N of a demodulat ed signal. In view of this, in
this invention, a video signal portion liable to invert is processed in an
equaliz- ing circuit having the conventional equalizer characteris- tic,
and only a synchronizing signal portion not liable to invert is processed
in an equalizing circuit having an equalizer characteristic which
emphasizes the lower wave components having a good S/N.  Accordingly, the
demodulated signal has a good S/N. As a result, jitter components in the
high frequency band can be reduced, and edge noises can be reduced on a
picture screen of a VTR where a reproduced video image is displayed.  The
above and other effects have been experimentally confirmed. In the
foregoing embodiment, the equalizer characteris-    61 tic is switched in
the equalizing circuit constituted by the first equalizing circuit 636, the
second equalizing circuit 637, and the switching circuit 618.  However, any
equalizing circuit may be appropriate, provided that an equalizer
characteristic thereof can be controllably switched with demodulated
portions of the video signal portion and the synchronizing signal portion
of the FM luminance signal. For example, an equalizing circuit may have a
construction 



as shown in Fig. 10. The first equalizing circuit 636 and the second equal-
izing circuit 637 which are elements constituting the embod- iment shown in
Fig.  54 may comprise an emitter-peaking cir cuit or a collector-peaking
circuit such as equalizing cir- cuit 612 shown in Fig. 10.  However, any
equalizing circuit may be appropriate, provided that it is allowed to have
a peaking characteristic as shown in the foregoing embodiment, such as a
cosign equalizing circuit which is a filter of the linear phase type.  For
example, an equalizing circuit may be the circuits described with reference
to Figs. 14 and 15. Further, delay periods of the first and the second
equalizing circuits 636, 637 are set equal to each other. In the case where
the delay periods of the two equalizing circuits differ from each other,
the difference is compen- sated in the delay circuit. Fig. 55 is a block
diagram showing a video signal    62 reproduction apparatus of further
another embodiment accord- ing to the invention. In Fig. 55, indicated at
13 is an AFC for stabilizing a frequency of a signal inputted thereto.
Other elements identical to those shown in Fig. 54 are indicated by the
same reference numerals. Next, there will be described an operation of the
AFC 13.  In this case, a horizontal synchronizing signal H 



outputted from a synchronizing signal separating circuit 12 is inputted to
the AFC 13. The AFC 13 controls the horizon- tal synchronizing signal H so
as to have a substantially fixed frequency, and feeds the stable horizontal
synchroniz- ing signal to a phase adjustment circuit 32.  Accordingly, in
the case where the reproduced video signal is dropped out or skewed, or the
phase of the horizontal synchronizing signal varies drastically, a control
signal which specifies the demodulated portion of the horizontal
synchronizing signal of the frequency-modulated luminance signal operates
so as not to deviate from the actual demodulated portion of the horizontal
synchronizing signal. This prevents the inconvenience that switching of the
equalizer characteristic becomes recognizable on an image receiver such as
a televi- sion, or the video signal portion is processed with an equalizer
characteristic which emphasizes the lower wave components, whereby the
video signal is inverted. Fig. 56 is a block diagram shown a video signal
repro-    63 duction apparatus of still another embodiment according to the
invention.  In Fig. 56, indicated at 22 is a synchroniz- ing signal
extracting circuit for extracting a synchronizing signal directly from an
FM luminance signal YFM, and at 21 a delay circuit for delaying the FM
luminance signal YFM by a period corresponding to a process time of the
synchronizing 



signal extracting circuit 22 and a phase adjustment circuit 32. Other
elements identical to those shown in Fig. 54 are indicated by the same
reference numerals. Next, there will be described operations of the delay
circuit 21 and the synchronizing signal extracting circuit 22. In this
case, the FM luminance signal YFM outputted from an HPF 5 is fed to the
delay circuit 21. and the syn- chronizing signal extracting circuit 22
simultaneously. The synchronizing signal extracting circuit 22, for
example,has a construction as shown in Figs. 57, 58.  In Fig.  57,
indicated at 221 is an input terminal to which the FM luminance signal YFM
outputted from the HPF 5 is input- ted, at 23 a demodulating circuit for
demodulating the FM luminance signal YFM, and at 222 an output terminal
through which the synchronizing signal is outputted to the phase ad-
justment circuit 32.  The demodulating circuit 23 demodu- lates the FM
luminance signal YFM inputted from the HPF 5 through the input terminal 221
to reproduce a luminance signal Y, and feeds the reproduced luminance
signal Y to the    64 synchronizing signal separating circuit 12.  The
synchroniz- ing signal separating circuit 12 extracts only a horizontal
synchronizing signal H from the luminance signal Y by remov- ing a video
signal portion therefrom, and feeds the extract- ed horizontal
synchronizing signal H to the phase adjustment 



circuit 32 through the output terminal 222. In Fig. 58, indicated at 24 is
a resonant circuit for selecting such a resonance frequency (Q factor) at
which a frequency band from a frequency corresponding to a sync chip of the
FM luminance signal YFM to a frequency corresponding to a pedestal level
thereof resonates.  The Q factor is set to be substantially large.
Indicated at 25 is a detecting circuit for detecting the signal outputted
from the resonant circuit and extracting only the components of a predeter-
mined duration and a predetermined cycle from the detected signal. The
resonant circuit 24 causes the frequency band from a frequency
corresponding to a sync chip of the FM luminance signal YFM inputted
through the input terminal from the HPF 5 to a frequency corresponding to a
pedestal level thereof to resonate at the substantially large Q factor, and
feeds the resultant signal to the detecting circuit 25. The detecting
circuit 25 detects the signal outputted from the resonant circuit 24, and
generates pulses in the portion not lower than a specified level, whereby
the pulses narrower than the duration of the horizontal synchro-    nizing
signal are removed. In this way, only the signal portion having duration
wider than that of the horizontal synchronizing signal are gated, whereby
only the signal corresponding to the horizontal synchronizing signal are
extracted.  Consequently, the extracted signal is outputted 



to the phase adjustment circuit 32 through the output termi- nal 222. The
delay circuit 21 delays the FM luminance signal inputted from the HPF 5 by
a period which is the process time of the synchronizing signal extracting
circuit 22 and the phase adjustment circuit 32 minus the process time of
the first and the second equalizing circuit 626, 627 in response to the
horizontal synchronizing signal indicated by the control signal inputted
from the phase adjustment cir- cuit 32 in the switching circuit 618, so
that the signals outputted from the first and the second equalizing
circuits 636, 637 correspond to the horizontal synchronizing signal.
Thedelayed FM luminance signal is fed to the first and the second
equalizing circuits 636, 637.  Thereby, the demodu- lated horizontal
synchronizing signal of the FM luminance signal is specified with the use
of the horizontal synchro- nizing signal being dealt with, not with the use
of the horizontal synchronizing signal before one horizontal scan- ning
cycle.  Accordingly , even in the case where the repro- duced video signal
is dropped out or skewed, or the phase of    66 the horizontal
synchronizing signal varies drastically, a control signal which specifies
the demodulated portion of the horizontal synchronizing signal of the
frequency-modu- lated luminance signal operates so as not to deviate from 



the actual demodulated portion of the horizontal synchroniz- ing signal.
This prevents the inconvenience that switching of the equalizer
characteristic becomes recognizable on an image receiver such as a
television, or the video signal portion is processed with an equalizer
characteristic which emphasizes the lower wave components, whereby the
video signal is inverted. In the foregoing embodiment, the delay circuit 21
is provided before the equalizing circuit. However, the delay circuit 21
may be provided after the equalizing circuit. For example, Fig. 59 shows an
embodiment in which a delay circuit is provided after an equalizing
circuit.  In Fig. 59, delay periods of a first delay circuit 216 and a
second delay circuit 217 are set equal to each other. Fig. 60 is a block
diagram showing a video signal reproduction apparatus of another embodiment
according to the invention.  In Fig. 60, indicated at 27 is a low-pass
filter for passing a frequency band of an FM luminance signal. Other
elements identical to those shown in Fig. 54 are indicated by the same
reference numerals. Next, there will be described an operation of the low-
67 pass filter circuit 27. A switching noise is superimposed in a signal
switched portion of the FM luminance signal YFM outputted from a switching
circuit 618 by an switching 



operation.  In the case where the switching noise zero- crosses when the FM
luminance signal YFM in which the switching noise is superimposed is
demodulated in a demodu- lating circuit 7, an impulsive whisker occurs on a
white side of a luminance signal.  Further, in the case where the switching
noise is superimposed so as to avoid the zero- crossing, the impulsive
whisker occurs on a black side of the luminance signal Y.  This impulsive
whisker causes inconvenience in processing a signal, such as malfunction of
a synchronizing signal separating circuit in a television receiver, and
sags.  The low-pass filter 27 operates to pass the frequency band of the FM
luminance signal YFM in which the switching noise is superimposed.  The
low-pass filter 27 removes a switching noise in the form of a burst
superim- posed  in the switched portion of the FM luminance signal YFM, and
feeds the resultant FM luminance signal YFM to the demodulating circuit 7.
In this way, problems caused by the switching noise can be prevented from
occurring. Fig.  61 is a block diagram showing a video signal reproduction
apparatus of another embodiment according to .:the invention.  In Fig.  61
indicated at 28 is a mixing circuit for changing a mixing ratio of output
signals of a    68 first equalizing circuit 636 and a second equalizing
circuit 637 in accordance with an output signal of a phase adjust- 



ment circuit 32. Other elements identical to those shown in Fig. 54 are
indicated by the same reference numerals. Next, there will be described an
operation of the mixing circuit 28.  When signals corresponding to a video
signal are being outputted from the phase adjustment circuit 32, the mixing
circuit 32 operates to mix the output signals of the first and the second
equalizing circuits 626, 627 at a ratio of 1 to 0. On the other hand, when
signals corre- sponding to a portion centering a horizontal synchronizing
signal are being outputted from the phase adjustment circuit 32, the mixing
circuit 32 operates to mix the output signals of the first and the second
equalizing circuits 626, 627 at a ratio of 0 to 1. Further, when a control
signal outputted from the phase adjustment circuit 32 is being changed from
a control signal representative of the portion corresponding to the video
signal to a control signal representative of the portion centering the
horizontal synchronizing signal, the mixing circuit 28 gradually decreases
a percentage of the output signals of the first equalizing circuit 636
while increasing a percentage of the output signals of the second
equalizing circuit 637. On the other hand, when a control signal outputted
from the phase adjustment circuit 32 is being changed from a control signal
representative of the    69 portion centering the horizontal synchronizing
signal to a 



control signal representative of the portion corresponding to the video
signal, the mixing circuit 28 gradually in- creases a percentage of the
output signals of the first equalizing circuit 636 while decreasing a
percentage of the output signals of the second equalizing circuit 637.  The
mixing circuit 28 switches the output signals of the first and the second
equalizing circuits 636, 637 without generat- ing the switching noises
which occur when the FM luminance signals YFM are momentarily switched in
the switching cir- cuit. Fig. 62 is a block diagram showing a video signal
reproduction apparatus of still another embodiment according to the
invention.  In Fig. 62, indicated at 29 is a phase adjustment circuit for
adjusting the phase and a pulse dura- tion of a horizontal synchronizing
signal H to values dif- ferent from those to which the foregoing phase
adjustment circuit 32 adjusts the phase and the pulse duration of the
horizontal synchronizing signal H.  Other elements identical to those shown
in Fig. 54 are indicated by the same refer- ence numerals. Next, there will
be described an operation of the phase adjustment circuit 29.  The phase
adjustment circuit 29, for .:example, has a construction as shown in Fig.
8.  The de- tailed operation of the phase adjustment circuit 29 will be
70 



described with reference to Figs. 63(a) to 63(d).  A hori- zontal
synchronizing signal having a waveform shown in Fig. 63(b) is separated
from a luminance signal Y having a wave- form shown in Fig. 63(a) outputted
from a demodulating circuit 7. The horizontal synchronizing signal H is
input- ted to an input terminal 321. A first pulse adjustment circuit 322
generates pulses having a pulse duration T1 from the leading edge as shown
in Fig.  63(b), and feeds a signal having a waveform shown in Fig. 63(c) to
a second pulse adjustment circuit 323. The second pulse adjustment circuit
323 generates pulses having a pulse duration T3 from the trailing edge of
the pulses shown in Fig. 63(c), and feeds a signal having a waveform shown
in Fig. 63 (d) to the switch- ing circuit 618 through an output terminal
324.  According- ly, a control signal fed to the switching circuit 618 is
pulses including only a leading edge portion of the horizon- tal
synchronizing signal, but not a trailing edge portion thereof as will be
seen in Fig. 63(d).  In this way, the control signal specifies only the
demodulated leading edge portion of the horizontal synchronizing signal.
Therefore, a color burst signal superimposed in a back porch portion is not
subject to the influence of the control signal. Fig. 64 is a block diagram
showing a video signal reproduction apparatus of further another embodiment
accord- ing to the invention.  In Fig.  64, indicated at 22 is a    



synchronizing signal extracting circuit, at 32 a phase adjustment circuit,
at 636 a first equalizing circuit, at 637 a second equalizing circuit, at
726 a first demodulating circuit, at 727 a second demodulating circuit, and
at 618 a switching circuit.  The synchronizing signal extracting circuit is
adapted for extracting a synchronizing signal directly from an FM luminance
signal YFM.  The phase adjust- ment circuit 32 is adapted for adjusting the
phase and a pulse duration of the horizontal synchronizing signal H
outputted from the synchronizing signal extracting circuit 12.  The first
equalizing circuit 636 is adapted for apply- ing the peaking similarly to
the conventional equalizing circuit 6.  The second equalizing circuit 637
is adapted for raising the level of a lower sideband of a frequency-modu-
lated luminance signal.  The first demodulating circuit 726 is adapted for
demodulating the FM luminance signal output- ted from the first equalizing
circuit 636.  The second demodulating circuit 727 is adapted for
demodulating FM luminance signal outputted from the second equalizing cir-
cuit 637.  The switching circuit 618 is adapted for switch- ing the output
signals of the first and the second demodu- lating circuits 726, 727 in
accordance with the output signal of the phase adjustment circuit 32.
Other elements identical to those shown in Fig. 1 are indicated by the same
reference numerals. 71   



72 Next, there will be described an operation of the video signal
reproduction apparatus shown in Fig. 64. An opera- tion of reproducing a
carrier chrominance signal C and a luminance signal Y from a frequency
multiplexed signal S outputted from a magnetic head 1 is similar to the
operation of the conventional video signal reproduction apparatus.
Accordingly, description of this operation is left-out here. In this case,
the FM luminance signal YFM outputted from an HPF 5 is fed to the first
equalizing circuit 636, the second equalizing circuit 637, and the
synchronizing signal extracting circuit 22.  The synchronizing signal
extracting circuit 22, for example, has a construction shown in Fig. 57 or
58.  The synchronizing signal extracting circuit 22 extracts-only the
horizontal synchronizing signal H, and feeds the extracted horizontal
synchronizing signal H to the phase adjustment circuit 32.  The phase
adjustment circuit 32 adjusts the phase and a pulse duration of a con- trol
signal on the basis of the horizontal synchronizing signal H, and feeds the
adjusted control signal to the switching circuit 618. The control signal is
indicative of a command to switch a signal to be selected by the switching
circuit 618 with the demodulated portions of the synchroniz- ing signal and
the video signal of the FM luminance signal YFM. The phase adjustment
circuit 32, for example, has a construction shown in Fig. 8. The FM
luminance signal YFM  



outputted from the HPF 5 is fed to the first and the second equalizing
circuits 636, 637.  The first equalizing circuit 636 applies the peaking
similar to the conventional equaliz- ing circuit 6 shown in Fig. 2(b), and
feeds the resultant FM luminance signal YFM to the first demodulating
circuit 726. The first demodulating circuit 726 demodulates the FM lumi-
nance signal YFM to reproduce a luminance signal Y, and feeds the
reproduced luminance signal Y to one of input terminals provided in the
switching circuit 618.  The second equalizing circuit 637 raises the level
of the lower side- band of the FM luminance signal YFM, and feeds the
resultant signal to the second demodulating circuit 727.  The second
demodulating circuit 727 demodulates the FM luminance signal YFM to
reproduce a luminance signal Y, and the reproduced luminance signal Y to
the other input terminal provided in the switching circuit 618.  The
switching circuit 618 switches signals inputted from the first and the
second demodulating circuits 726, 727 in accordance with a control signal
outputted from the phase adjustment circuit 32, and outputs the selected
signal through a luminance signal output terminal 8.  When the signal
corresponding to the video signal is being outputted from the phase
adjustment circuit 32, i.e., when the signal shown in Fig. 9(d) is in the
L-level, the switching circuit 618 selects the signal outputted from the
first demodulating circuit 726, and feeds  



the selected signal to the luminance signal output terminal 8. Thereby, in
the portion corresponding to the video signal of the FM luminance signal,
the luminance signal Y obtained by demodulating the FM luminance signal to
which the peaking having a conventional characteristic shown in Fig. 2(c)
is applied is outputted through the luminance signal output terminal 8.
When the portion centering the horizontal synchronizing signal is being
outputted from the phase adjustment circuit 32, i.e., the signal shown in
Fig. 9(d) is in the H-level, the switching circuit 618 selects the signal
outputted from the second demodulating circuit 727, and feeds the selected
signal to the luminance signal output terminal 8. Thereby, in the portion
corresponding to the horizontal synchronizing signal of the FM luminance
signal, the luminance signal Y obtained by demodulating the FM luminance
signal whose level of the lower sideband is raised is outputted through the
luminance signal output terminal 8.  Thus, the FM luminance signals passed
two equalizing circuits are respectively demodulated, and switched with a
baseband signal.  Accordingly, the equalizer characteristic can be switched
without disrupting a phase relationship of the FM luminance signal. In the
foregoing embodiment, the delay circuit for specifying the demodulated
horizontal synchronizing signal of the FM luminance signal with the use of
the horizontal  



75 synchronizing signal being dealt with, not with the use of the
horizontal synchronizing signal before one horizontal scanning cycle may be
provided before the equalizing cir- cuit.  For example, Fig. 65 shows an
embodiment in which a delay circuit 21 is provided before an equalizing
circuit. Further, in the foregoing embodiment, an AFC for stabi- lizing a
frequency of a horizontal synchronizing signal H outputted from a
synchronizing signal extracting circuit 22 may be provided after the
synchronizing signal extracting circuit 22.  For example, Fig. 66 shows an
embodiment in which an AFC 13 is provided after a synchronizing signal
extracting circuit 22. Moreover, in the foregoing embodiment, the
horizontal synchronizing signal H may be extracted from the luminance
signal Y outputted from the first demodulating circuit 726 or the second
demodulating circuit 727.  For example, Fig. 67 shows an embodiment in
which a synchronizing signal separating circuit 12 is provided after a
first demodulating circuit 726.  Further, in the foregoing embodiment, the
delay circuit for specifying the demodulated horizontal synchronizing
signal of the FM luminance signal with the use of the horizontal
synchronizing signal being dealt with, not with the use of the horizontal
synchronizing signal before one horizontal scanning cycle may be provided
before the switching circuit 618. For example, Fig. 68 shows an 



76 embodiment in which a first delay circuit 216 and a second delay circuit
217 are provided before a switching circuit 618.  In the embodiments shown
in Figs. 67 and 68 , the same effects as the embodiment shown in Fig. 54
can be obtained without providing the synchronizing signal extracting cir-
cuit 22. In the embodiments shown in Figs. 65,66,66 and 68 , even in the
case where the reproduced video signal is dropped out or skewed, or the
phase of the horizontal synchronizing signal varies drastically, a control
signal which specifies the demodulated portion of the horizontal
synchronizing signal of the frequency-modulated luminance signal operates
so as not to deviate from the actual demodulated portion of the horizontal
synchronizing signal.  This prevents the inconvenience that switching of
the equalizer characteristic becomes recognizable on an image receiver such
as a televi- sion, or the video signal portion is processed with an
equalizer characteristic which emphasizes the lower wave components,
whereby the video signal is inverted.    - 77 - This invention may be
embodied in several forms 



without departing from the scope of the invention as defined by the claims.
- 78 - C L A I M S 1. A video signal reproduction apparatus for reproducing
a video signal from a frequency multiplexed signal including a
frequency-modulated luminance signal 5 extending from the upper sideband
range to the lower sideband range with a carrier wave at the centre,
comprising: correcting means for making a frequency dependent correction of
the level of said frequency- 10 modulated luminance signal according to a
selected one of two equaliser characteristics; demodulating means for
demodulating the frequency-modulated luminance signal corrected by said
correcting means; 15            means for deriving a horizontal
synchronizing signal from the luminance signal; and generating means for
using the derived horizontal synchronizing signal as a reference to
generate a control signal to specify the location in the frequency- 20
modulated luminance signal of the horizontal synchronizing signal; wherein
said correcting means has a first 



equalizer characteristic for raising the level of the upper sideband range
of said frequency-modulated luminance 25 signal and a second equalizer
characteristic which is selected in response to the control signal
specifying the location of the horizontal synchronizing signal for raising
the level of the lower sideband range of said frequency-modulated luminance
signal.    - 79 -        *    C   L   M   S    * 2. A video signal
reproduction apparatus according to claim 1 wherein said correcting means
comprises first and second equalizer circuits and selecting means are
provided to select the output of said 5  first or second equalizing circuit
response to the control signal. 3. A video signal reproduction apparatus
according to claim 2 wherein said selecting means supplies the selected
output to said demodulating means. 10            4. A video signal
reproduction apparatus according to claim 3, further comprising a low-pass
filter provided between said selecting means and demodulating means. 5. A
video signal reproduction apparatus 15  according to claim 3 or 4 wherein
the selecting means is for selecting the outputs of said first and second
equalizing circuits and changing the mixing ratio of them 



in accordance with said control signal. 6  A video signal reproducing
apparatus 20  according to any one of the preceding claims wherein said
means for deriving a horizontal synchronizing signal comprises separating
means for separating the horizontal synchronizing signal from the output of
the demodulating means. 25            7. A video signal reproduction
apparatus according to any one of the preceding claims 1, 2 or 3 wherein
said lower sideband range is a frequency band corresponding to the sync
chip to the pedestal level of said frequency-modulated luminance signal.
*   C   L   M   S   * - 80 - 8.  A video signal reproduction apparatus
according to any one of the preceding claims, further comprising:
stabilizing means for stabilizing the derived 5  horizontal synchronizing
signal; and wherein the generating means use the horizontal synchronizing
signal outputted from said stabilizing means as said reference. 9. A video
signal reproduction apparatus 10 according to claim 1 or 2, wherein the
deriving means comprises extracting means for extracting a horizontal 



synchronizing signal from said frequency-modulated luminance signal. 10. A
video signal reproduction apparatus 15 according to claim 9, further
comprising compensating means for delaying said frequency-modulated
luminance signal thereby to compensate the processing time in said
extracting means and control signal generating means. 11.  A video signal
reproduction apparatus 20  according to any one of the preceding claims,
wherein said generating means use the separated horizontal synchronizing
signal as a reference to specify the location of a leading edge portion of
the horizontal synchronizing signal in said frequency-modulated luminance
25 signal.    12. A video signal reproduction apparatus according to any
one of the preceding claims wherein the correcting means and demodulating
means are constituted as: 5            a first signal processing system
having a first equalizing circuit which raises the level of the upper
sideband range of said frequency-modulated luminance signal and a first
demodulating circuit which demodulates the output of said first equalizing
circuit; 10          a second signal processing system having a second
equalizing circuit which raises the level of the 



lower sideband range of said frequency-modulated luminance signal and a
second demodulating circuit which demodulates the output of said second
equalizing circuit. 15            13.  A video signal reproduction
apparatus according to any one of the preceding claims further comprising
reference signal generating means for generating a reference horizontal
synchronizing signal; comparison means for comparing the derived 20
horizontal synchronizing signal with said reference horizontal
synchronizing signal thereby to detect the time base error included in said
horizontal synchronizing signal; delaying means for delaying the
demodulated 25  luminance signal in accordance with the detected time base
error thereby to compensate said time base error; and wherein the control
signal generating means is operable to generate the control signal using
the derived horizontal synchronizing signal or said reference horizontal 30
synchronizing signal as a reference.    -   82   -               *   C  L
M  S   * 14. A video signal reproduction apparatus according to claim 13,
further comprising: luminance signal extracting means for extracting said
frequency-modulated luminance signal from said 5 frequency multiplexed
signal and outputting it to said 



correcting means, and wherein said delaying means are provided on the input
side of said extracting means. 15.  A video signal reproduction apparatus
according to claim 13, further comprising: 10            luminance signal
extracting means for extracting said frequency-modulated luminance signal
from said frequency-multiplexed signal and supplying it to said correcting
means, wherein said demodulating means comprises first demodulating means
for demodulating the 15 frequency-modulated luminance signal corrected by
said correcting means thereby to obtain a luminance signal; and second
demodulating means for demodulating the frequency-modulated luminance
signal corrected by said correcting means thereby to obtain a luminance
signal; 20            and wherein the deriving means are operable to derive
the horizontal synchronizing signal from the lumin- ance signal obtained by
said second demodulating means; and wherein said delaying means are
provided between said correcting means and said first demodulating means.
25            16.  A video signal reproduction apparatus constructed and
arranged to operate substantially as hereinbefore described with reference
to and as illustrated in Figures 7 to 68 of the accompanying drawings.    


