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SYSTEM (71)  We,  N I P P O N   V I CT O R  the 'direction perpendicular to
the scanning KABUSHIKI KAISHA, of No. 12, direction of the heads, for
example, are used 3-Chome, Moriya-Cho, Kanagawa-Ku, Yoko-  to record
alternately a video signal on a re-  50 hama-City, Kanagawa-Ken, Tapan. a
Japanese  cording medium with contiguous tracks with- 5  Corporation, do
hereby declare the invention  out guard bands. In the reproducing system,
for which we pray that a patent may be  a track which has been recorded by
a head granted to us and the method by which it is  having the same azimuth
as a reproducing head to be performed to be particularly described  is
reproduced without loss.. However, since the   55 in and by the following
statement: -      contiguous track has been recorded by a head 10    The
present invention relates generally to  of an azimuth of opposite
direction, the re- color video signal recording and/or reproduc-  producing
loss is very great. As. a result, ing systems, and more particularly to a
system  almost no beat' disturbance occurs from the capable of recording a
color video signal on a  contiguous track.                  60 recording
medium  without spaces between    On one hand, as a system cayable of re-
15  adjacent tracks and, moreover, without the  cording and reproducing
color video signals occurrence of beat disturbance, and of repro-  with a
relative narrow  frequency band, a ducing the signal thus recorded.
system  wherein  a color video signal is In a conventional video signal
recording and  separated into a luminance signal and a car-  65 reproducing
system, in general, when the re-  rier chrominance signal has been
proposed. In 20  producing  head  reproduces simultaneously  the proposed
system, the luminance signal is video signals recorded on mutually adjacent
frequency modulated, and the carrier chromin- video tracks as a consequence
of tracking  ance signal is frequency converted to a band error at the time
of reproducing, beat disturb-  lower than the frequency band of the fre-
70 ances arise in the reproduced picture. Accord-  quency-modulated
luminance signal. The re- 25  ingly, in order to prevent this generation of
suiting frequency-modulated luminance signal beat disturbances, video
tracks on a  recording  and frequency-converted carrier chrominance medium
have heretofore been formed by  signal are multiplexed and recorded.
leaving unrecorded parts called "guard bands"    When this proposed' system
is applied to  75 between mutually adjacent video tracks.  the
aforedescribed recording system with azi- 30    While the above mentioned
generation of  muth heads, a frequency-modulated lumin- beat disturbances
decrease with the increas-  ance signal in a high frequency band can be ing
width of the guard bands, the utilization  reproduced without the
occurrence of beat efficiency of the recording medium conversely
disturbance. However, with regard to a fre-  80 becomes poor. Therefore,
from the standpoint quency-converted chrominance signal in a low 35  of
improving the utilization efficiency of a  frequency band, the reproducing
loss due to recording medium, it is desirable that the  azimuth is small,
and, for this reason, there guard bands should be very narrow or non-  is
the problem of small effect of preventing the existent.
generation of beat disturbance due to repro-  85 Accordingly, a system,
wherein recording  duction of contiguous tracks. 40  and reproducing are
carried out with heads    Accordingly, it is a general object of the each
having an obliquely directed gap so as  resent invention to provide a novel
and use- to make possible reproducing in a manner  ful color video signal
recording and/or repro- to prevent the occurrence of beat disturbance
ducing system in which the above described  90 even without guard bands,
has previously been  problems have been solved. 45  proposed. In this
system, two heads respec-    The present invention provides a color video
tively provided with gaps having azimuths  signal recording  system
comprising  first which are oppositely inclined with respect to  separation
means for separating a luminance    2
1,506,087                                      2 signal from an input color
video signal, means  tracks in mutually contiguous relationship for
frequency modulating the luminance. signal  without guard bands
therebetween and, more- 



thus separated and producing as output a fre-  over, with a relatively
narrow frequency band. quency-modulated  luminance signal, second  In the
system  according to the invention, 5   separation means for separating a
carrier  generation of beat disturbance is prevented  70 chrominance signal
from said input color video  with respect also to particularly. frequency-
signal, first signal processing means for fre-  converted carrier
chrominance signals in spite quency converting the carrier chrominance sig-
of recording and reproducing, with the use of nal thus separated to a band
lower than the  heads having azimuths, of the color video sig- 10   band of
said frequency-modulated luminance  nal as a multiplexed signalof the
frequency-  75 signal and also subjecting the carrier chromin   modulated
luminance, signal and the fre- ance. signal to signal processing to cause
the  quency-converted carrier chrominance signal. phase thereof to advance
successively by 900    Still another object of the invention is to every
horizontal scanning period during a  provide a system wherein a color video
signal 15  specific period and to cause the. phase thereof  is recorded by
advancing by 900 the phase of  80 to be lagged successively by 90 every
hori-  the signal for each horizontal scanning period zontal scanning
period during a successive  with respect to one track and lagging by 90
specific period, and recording means for multi- degrees the phase of the
signal for each hori- plexing said frequency-modulated luminance  zontal
scanning period with respect to the 20   signal and said carrier
chrominance signal thus  adjacent track, and the signal thus recorded is
85 signal processed and recording the resulting  reproduced. By this phase
relationship in the multiplexed signal successively on a plurality  system
according to the invention, crosstalk of tracks mutually disposed in
parallel on a  components between mutually adjacent tracks recording
medium, said recording means re-  are cancelled, and beat disturbance does
not 25   cording in a manner such that a carrier  occur.
90 chrominance signal of a phase advancing suc-  A further object of the
invention is to pro- cessively by 90 and a carrier chrominance  vide a
system capable of recording and re- signal of a phase lagged successively
by 90 degree  producing not only NTSC system color video are in
side-by-side disposition on mutual  signals but also PAL system color video
sig- 30   adjacent tracks. The present invention pro-  nals on closely
disposed adjacent tracks with-  95 vides also a color video signal
reproducing  out occurrence of beat disturbance. system for reproducing a
signal recorded by    Other objects and further features of the the above
described recording system and corm-  present invention will be apparent
from the prising means for reproducing said signal re-  following detailed
description with respect to 35   corded on said recording medium, third
preferred embodiments of the invention when 100 separation means for
separating the fre-  read in conjunction with the accompanying
quency-modulated luminance signal from the  drawings, in which:-' signal
thus reproduced, means for demodulat-    Fig. 1 is a block schematic
diagram of the ing said frequency-modulated luminance sig-  recording
system of a first embodiment of a 40   nal thus separated, fourth'
separation means  color video signal recording and reproducing  105 for
separating the signal processed carrier  system according to the present
invention; chrominance signal from said reproduced sig-    Fig. 2 is a
fragmentary track pattern dia- nal, second signal processing means for
carry- gram of one part of a recording medium for ing out signal processing
to restore said signal a description of a state of recording by the 45
processed carrier chrominance signal thus  recording system shown in Fig.
1;         110 separated into the original frequency band by    Fig. 3 is a
block schematic diagram of the frequency conversion and also to subject the
reproducing system in the first embodiment same to phase shifting
processing successively  of the system of the invention; by 90 every
horizontal scanning period there-    Fig. 4 is a block schematic diagram in
con- 50   by to restore the same to the original carrier  crete form
showing the essential parts of a 115 chrominance signal not having phase
shift  second embodiment of the system of the in- successively by 90
degree, means for delaying by one  vention; horizontal scanning period the
output signal    Fig. 5 is a block schematic diagram show- of said second
signal processing means, means  ing another embodiment of the essential
parts 55  for mixing the output signal of said second  of the system
illustrated in Fig. 4;     120 signal processing means and' the output
signal    Fig. 6 is a block schematic diagram of the of said delay means,
and means for mixing  recording system of a third embodiment of a the
demodulated luminance signal and the  color'video signal recording and
reproducing output carrier chrominance signal of said  system of the
invention; 60   mixing means thereby to produce a repro-    Fig. 7 is a
block schematic diagram of the 125 duced color video signal.
reproducing system of the third embodiment Another and more specific object
of the in-  of the system of the invention; and vention is to provide a
system capable of re-    Fig. 8 is a diagram for explaining that the
cording and reproducing a color video signal moire is caused to be
inconspicuous. 65   without generation of beat disturbance on    One
embodiment of a color video signal 130    
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3 recording system according to the invention   an even number, as in the
instant embodiment, will first be described with reference to Fig.  the
multiplying number of the frequency 1.
multiplier 18 becomes an integer, and the An NTSC system color video signal
applied  organization of the frequency multiplier 18  65 5  to an input
terminal 10 of this system is sup-  can be made simple. plied to, for
example, a low-pass filter 11    The output carrier chrominance signal of
having an upper limit filtering frequency of  the frequency converter 16 is
supplied to a 3 MHz, a band-pass filter 15 having a filter-  phase shifter
22 of a phase shifting circuit 21. ing band of 3.1 to 4.1 MHz, and a
horizontal  In order to facilitate understanding of the  70 10
synchronizing signal separation circuit 17. A   principle of operation of
the phase shifting luminance signal which  has thus passed  circuit 21, it
is represented for convenience in through the low-pass filter 11 is
frequency  Fig. I as an organization comprising the phase modulated by a
frequency modulator 12. The  shifter 22 and a switcher 23. The phase
shifter. resulting output frequency-modulated signal,  22 operates to phase
shift the input signal by  75 15   which has a frequency deviation of a
band  0, 90 degree , 180 degree , and 270 degree  respectively and to of
3.5 to 4.5 MHz, is sent to a high-pass filter  output the resulting signals
at fixed contact 13 of a lower limit filtering frequency of  points al, a2,
a3, and a4. In the switcher 23, 1.2 MHz, where the unwanted component of
the rotatable contact thereof rotates to be this signal is removed, and is
thereafter sup-  switched successively to the fixed contact  80 20   plied
to a mixer 14.                       points by each horizontal scanning
period, On the other hand, a carrier chrominance  and, furthermore, its
rotational direction is re- signal which has passed through the band-pass
versed as indicated by arrow  X  and Y filter 15 is fed to a frequency
converter 16, alternately during each field period. As a con- where it is
frequency converted by a signal  sequence, from the phase shifting circuit
21,  85 25  from a frequency converter 20 described here-  a signal whose
phase advances successively by inafter to a band lower than the band of the
900 for each horizontal scanning period during above mentioned
frequency-modulated lumin-  a certain field period is derived, while, in
ance signal.                               the succeeding field period, a
signal whose A horizontal synchronizing signal which has  phase is lagged
successively by 900 in each   90 30   been separated by the above mentioned
hori-  horizontal period is derived. zontal synchronizing signal separation
circuit   The horizontal synchronizing signal from 17 is frequency
multiplied m/2 times (where  the horizontal synchronizing signal separation
m is an integer) by a frequency multiplier 18. circuit 17 is supplied to a
switcher control The signal thus multiplied is frequency con- circuit 31.
Furthermore, a signal derived for  95 35   verted in the frequency
converter 20 with a  every vertical scanning period (every field signal
from a reference oscillator 19, and the  period) from  a detector 30 in
synchronism resulting output signal is supplied to the  with the rotation
of a rotating structure 28 above mentioned frequency converter 16.
described  hereinafter is supplied  to  the Hereinafter, the frequency of
the color sub- switcher control circuit 31. The movable con-  100 40
carrier of the carrier chrominance signal tact of the switcher 23 of the
phase shifting which has passed through the band-pass filter circuit 21 is
controlled in the above described 15 is denoted by fc (3.579545 MHz in the
switching operation by the output signal of case of a color video signal of
the NTSC  the switcher control circuit 31. system); the frequency of the
color sub-car-    The resulting output signal of the phase  105 45   rier
of the carrier chrominance signal fre-  shifting circuit 21 is sent through
a low-pass quency converted in the frequency converter filter 24, where its
unwanted component is 16 by fs; and the horizontal scanning fre-  removed,
and is thereafter supplied to the quency by [err] (15.734264 KHz in the
case of aforementioned mixer 14, where it is multi- the NTSC system). Here,
frequency conver- plexed with the aforementioned frequency-  110 50   sion
is carried out in the frequency converter  modulated luminance signal. The
resulting 16 in a manner such that the frequency fs of multiplexed signal
is amplified in a record- the colour sub-carrier which is thus frequency
ing amplifier 25 and then supplied to rotating converted assumes the value
given by the  heads 26a and 26b thereby to be alternately following
equation.                       recorded for every field on a traveling
record-  115 ing tape 27. I                         The rotating  heads 26a
and 26b  are 55                 [err]               (1)    mounted on the
above mentioned rotating 2                       structure 28 at
diametrically opposite posi- tions thereon, the rotating structure being
120 In the instant embodiment, m=88; that is, the  driven in rotation by a
motor 29. The rotat- multiplying number of the frequency multi-  ing heads
26a and 26b have azimuth gaps in- plier 18 is selected at 44, and fs is
selected at  dined in mutually opposite directions by 6 692.308 KHz.
Furthermore, the oscillation  degrees of angle, for example, from the di-
60  frequency of the reference oscillator 19 is fc. rection perpendicular
to the scanning direc-  125 In this connection, when m is selected to be
tion of the heads as indicated in Fig. 2. As 
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4 also. indicated in Fig. 2, a track 35a is formed  phase of the moire
frequency component 2fs over one field period by the head 26a, and a  of a
horizontal scanning period adjacent to  60 track 35b is formed over the
succeeding one  the first horizontal scanning period differ by field period
by the head 26b in close contact twice 90 degree, that is, 180 degree . For
this reason, these 5   with the track 35a. Thereafter, in the same  phases
have a phase inverted relationship. manner, tracks 35c, 35d . ..... are
succes-  Consequently, the moire components are sub- sively formed
alternately by the heads 26a  stantially mutually nullified between the
sig-  65 and 26b.                                   nals of mutually
adjacent horizontal scanning In the case where,. for example, a signal
periods. Therefore, the generation of moire 10   produced while the movable
contact of the  is effectively prevented in the system of the switcher 23
is rotating in the arrow direction  present invention. X is recorded by the
head 26a, and a signal   In the system of the present invention, since  70
produced while the movable contact is rotat-  fs is selected to be equal:
to ing in the arrow direction Y is recorded by 15  the head  26b, a Signal
whose phase is advanced successively by 90 degree  every horizontal
[err] scanning period as indicated at AO, Al,                     2
A2,...... in Fig. 2 is recorded on the track 35a, while, on track 35b, a
signal whose phase  this  relationship  may  be  rewritten  as 20  is
lagged successively by 90 every horizontal [err], and, with respect. to the
moire scanning period as indicated at BO, B1, B2, frequency component, the
crests or valleys of  75 is recorded.                         the signal
become aligned in the vertical Then, when the relationship wherein the
.direction for every horizontal scanning line phase of the signal of the
nth horizontal as indicated by solid-line circles with respect 25
scanning period is advanced by 90 relative  to horizontal scanning lines
hl, h3, h5, to the phase of the signal of the (n- 1)th  and by broken-line
circles with respect to  80 horizontal scanning period is represented by
horizontal scanning lines h2 h4,    in Fig. [err]; the relationship wherein
8. However, as described above, the phase is the phase. of the signal of
the nth horizontal staggered successively by 900. Every horizon- 30
scanning period is lagged by 90 relative to  tal scanning period, and, for
this reason, the the phase of the (n - l)th horizontal scanning  positions
of the crests or.valleys of the signal  85 period is represented by [err];
- are staggered as indicated by solid-line circles and, further, the line
correlation wherein the  with respect to the horizontal scanning lines
signal informations of mutually adjacent hori-  h2, h4, .... Therefore, as
a resultant effect, 35  zontal scanning periods are mutually closely  the
moire frequency  component becomes alike are considered, the following
representa-  visually inconspicuous.               90 tion is obtained.
Next, an embodiment of a system according to the invention for reproducing
a signal re- [err]                          corded in the above described
manner on a recording tape will be described with refer- 40
ence to Fig. 3.                             95 In this system, the signals
recorded on the tracks on the tape 27 are alternately repro- duced by the
rotating heads 26a and 26b. For [err]   this operation, these rotating
heads are so con- .          trolled that the head 26a scans the tracks
35a,  100 35c.,   while the head 26b scans the tracks 35b, 35d, .... This
control is carried In magnetic recording and reproducing,. in  out, as is
known, by reproducing one control general, symmetrical distortion is
produced,  pulse recorded on the edge of the tape. 27 and cross modulation
takes place between the  for each revolution of the rotating structure  105
45  frequency-modulated luminance signal and the  28. frequency converted
carrier chrominance sig-    The signals thus reproduced by the rotat- nal,
whereby moire occurs. Within this moire  ing heads 26a and 26b are mixed
and amp- component, the largest frequency component  lified by a
reproducing amplifier 40 and there- is the frequency component 2fs which is
after supplied to a highpass filter 42 of a  110 50  twice the color
sub-carrier frequency fs of the  lower-limit filtering frequency of 1.2 MHz
frequency converted carrier chrominance sig-  and to a low-pass filter 47
of an upper-limit nal. Moreover, since this frequency component  filtering
frequency of 1.2 MHz. The fre- is a constant frequency, it is conspicuous.
quency-modulated luminance signal which has Then, since the phases mutually
differ by  passed through the high-pass filter 42 is  115 



55  90 degree for every pair of adjacent horizontal  passed through a
limiter 43 and then sup- scanning periods on one and the same track,  plied
to a demodulator 44, where- it is de- the phase of the color sub-carrier
frequency fs  modulated. The luminance signal thus de- of a first
horizontal scanning period and the  modulated is sent through a low-pass
filter    5                            1,506,087
5 45, where its unwanted component is re- hereinafter with reference to
Fig. 4, the phase moved, and thereafter is supplied to a mixer  shifting
circuit 21 of the recording system and 46.
the phase shifting circuit 50 of the reproduc- On the other hand, the
carrier chromin-  ing system are substituted by a single phase 5       ance
signal which has passed through the low-  shifting circuit for undertaking
the operation    60 pass filter 47 is supplied to a frequency con-  of the
two circuits 22 and 51. verter 48, where it is frequency converted by  The
movable contact of the switcher 52 a frequency signal from an automatic
phase  rotates in the arrow direction X, as indicated compensation (APC)
circuit 49, thereby being  in Fig. 3, with respect to the  signals repro-
10  restored to its original frequency band.-  duced from the recording
tracks 35a, 35c,      65 Here, the color sub-carrier frequency fs of  and
having phases successively lagged by 90 degree the frequency converted
carrier chrominance  by frequency conversion and thereby causes signal
supplied to the frequency converter 48  the phases to advance successively
by 90 degree is. frequency converted by a frequency [err] from   thereby to
be restored to their normal state. 15  the APC circuit 49. The color
sub-carrier  Similarly, the movable contact of the switcher  70 frequency
fs is thereby restored to the original  52 rotates in the arrow direction Y
with re- color sub-carrier frequency fc by deriving the  spect to signals
reproduced from the recording signal of difference frequency [err]. It is
to  tracks 35b, 35d,  and having phases suc- be noted that since the above
described fre-  cessively advanced by 90 degree by frequency con- 20
quency conversion is carried out by taking a  version and thereby causes
the phases to be  75 difference frequency, the carrier chrominance  lagged
successively by 90 degree thereby to be re- signal is phase inverted in the
frequency con-  stored to their normal state. venter 48, consequently, the
signals obtained    The  carrier chrominance  signal whose by reproducing
the signals of the tracks 35a,    phase has been thus restored to normal
state 35c,   which have been recorded with phases             hifting
circuit 25   successively advanced by 90 degree for every hori-  by the
phase shifting circuit 50 is supplied to  80 zontal scanning period become
signals of  a mixer 53 and to a one-horizontal-scanning- phases
successively lagged by 900 by unde   signal thus delayed by one horizontal
scan- ing the above described frequency conversion.   ning period by the 1H
delay line 54 is sup- 30   Similarly, the signals obtained by reproducing
plied to the mixer 53, where it is mixed with   85 the signals of the
tracks 35b, 35d, ... which  the signal supplied directly from the phase
have been recorded with phases: successively  shifting   circuit 50. The
output carrier lagged by 90 degree every horizontal scanning period
chrominance signal of the mixer 53 is sup- are rendered into signals of
phases successively   lied, on one hand, to the aforementioned by 900 by
the above described   mixer 46 to be mixed with the luminance sig-  90
frequency conversion.                       nal, and the resulting signal
is led out as a The output carrier chrominance signal of  reproduced color
video signal through an out- the frequency converter 48 is supplied to a
phase shifter 51 of a phase shifting circuit 50.  put terminal 55. On the
other hand, the out- 40  This phase shifting circuit 50 has the same  put
carrier chrominance signal of the mixer 53 circuit organization  as the
aforedescribed  49 which extracts from this carrier chromin- phase shifting
circuit 21 and comprises the  ance signal a color burst signal and produces
phase shifter 51 which is the same as the  as output a signal synchronized
with the phase shifter 22 and a switcher 52 which is   phase of the color
burst signal , this output 45  the same as the switcher 23. The switcher 52
has a movable contact for carrying out rota-  signal being supplied to the
frequency con-   110 tional switching controlled by the output of a  verter
48. switcher control circuit 41, which is supplied  Here, when the head 26a
reproduces a sig- with a detection output signal from the rota-  nal A3
from the track 35a, for example, a 50  tion detector 30 and with the output
of a hori- zontal synchronizing signal separation circuit  signal [err]
(where A3 indicates that the 56 for separating a horizontal synchronizing
signal has been phase inverted by the above  105 signal from the output
reproduced color video   mentioned frequency conversion) is produced signal
of the mixer 46.               as output from the phase shifting circuit
50. 55     In an actual circuit, as will be described  Here, [err] 110
Accordingly, when the head reproduces a  the signals An and An-1 have the
relation-   115 ship  [err]. On the other hand, in the 



signal An, a signal [err] is pro-      case where the head 26a is
reproducing the duced as output from the phase shifting cir-     signal An,
a signal An-2 is similarly pro- cuit 50. Then, since there is line
correlation,   duced as output from the 1H delay line. the information
contects A'n and A'n-1 of   consequence, from the mixer 53, in this case,
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6 a signal (An-1+An-2) is led out , and, in     signal B1 of the track 35b
also together with terms of information contect, a signal        the signal
A3 of the track 35a. In this case [err]                              with
respect to the signal of the track 35a, a signal (A2+A1), that is , 2A'3 in
terms of in-    15 formation contect, is obtained from the mixer is
obtained.                                  53 similarly as described above.
On the other Then , in the case where there is tracking hand, the phase
shifting circuit 50 carries out error of the heads, and the head 26a repro-
a similar signal processing with respect to duces the track 35b also
together with the    also the signal B1 reproduced at the same         20
tracks 35a, there arises the problem of cross- talk, which will now be
described.            time. For this reason, a signal [err] is ob- 10
It will be assumed, for example, that the   tained from the phaseshifting
circuit 50. head 26a has reproduced simultaneously the      Then [err] 25
Consequently, a signal [err] and a sig-    in the embodiment of the
invention described nal Bo are respectively supplied, from the
hereinbefore in conjunction with Fig. 1 phase shifting circuit 50 and the
1H delay     At the time of recording mode of opera- line 54, to the mixer
53. Then,              tion, the movable contact of a changeover switch 64
is in contact with a fixed contact  75 [err]
point R, and a constant voltage is being applied to a voltage -controlled
oscillator 30      Thus, the reproduced signals of the track   (VCO) 65.
Consequently, the output socilla- 35b are mutually ullified in the mixer
53,   tion frequency fc of the VCO 65 is constant, and the resulting output
becomes zero. There0   and this output is supplied to the frequency    80
fore, the crosstalk components from adjacent   converter 62. tracks are
removed and do not appear in any       On one hand, a horizontal
synchronizing 35 manner in the resulting output.                signal from
the horizontal synchronizing In the case where the head 26a reproduces
nal separation circuit 17 is supplied through simultaneouly the track 35b,
also , the crosstlak  signal from the detector 30 is supplied components
are similarly removed in an effec-   through a terminal 67 to a flip-flop
circuit 68, 40  tive manner.                                   and a
rotating synchronizing signal which is A specific block organization in
concrete   changed over between high level and low level form of an
essential part of a second embodi-   every vertical period is supplied from
the flip-   90 ment of the invention will now be described    flop circuit
68 to the up-down counter 69. with reference to Fig. 4. In the instand em-
As a consequence, the up-down counter 69 45  bodiment of the invention,
phase shifting and   counts from 0 to 3 with 2 bits, for example frequency
conversion are carried out sim-   alternately repeating addition
(advancing) and multaneously, and, moreover, a phase shifting   subtraction
(lagging, operations of the hori0   95 circuit and frequency converters are
used   zontal synchronizing signal for every vertical commonly for both the
recording system and   period. As a result, the up-down counter 69 50 the
reproducing system.                     operates to add counts one-by-one
At the time of recording mode of opera- tion , a carrier chrominance signal
separated            [err] from  an input color video signal by a band pass
filter similar to the band-pass filter 15       every 1H in a certain one
vertical period and   100 55  shown in Fig. 1 is supplied through an input
subtract counts one-by-one terminal 60 to a frequency converter 61. In this
frequency converter 61, the carrier                      [err] chrominance
signal is frequency converted to a band lower than the frequency-modulated
every 1H in the secceding one vertical 60 luminance signal by a signal from
a fre-           period. quency converter 62 described hereinafter. The
Furthermore, the horizontal synchronizing    105 color sub-carrier
frequency fs of the carrier    signal introduced through the terminal 66 is
chrominance signal thus frequency converted      supplied to a phase
comparator 70 , where it is indicated by Eq. (1) set forth hereinbefore.
is subjected to phase comparison with a signal 65  The output signal of the
frequency converter    from a count-down circuit 72. The resulting 61 is
led out through an output terminal 63    ouput error signal of this phase
comparatpr   110 and, after passing through the low-pass filter    70 is
supplied to a VCO 71 having an oscil- 



24 and being mixed with the frequency-          lation center frequency 4fs
to control the modulated luminance signal , is recorded by the  output
oscillation frequency thereof.  The re- 70 heads 26a and 26b on the tape 27
similarly as   sulting output of this VCO 71 is supplied to    7
1,506,087                                         7 the count-down circuit
72, where its frequency  minal 76 and supplied to the mixer 46. Fur- is
stepped down 1/176, for example, to be  thermore, the output signal of the
mixer 53 rendered into the same frequency as- the hori-  is supplied to a
phase comparator 77 of the zontal scanning frequency [err] and is there-
APC circuit 49, where it undergoes phase S   after supplied to the above
mentioned phase  comparison with a signal of the frequency fc  70
comparator 70.                             from a reference oscillator 78.
The resulting Simultaneously, the output of an oscillation  output of the
phase comparator 77 is supplied frequency 176 [err] of the VCO 71 is
supplied to  by way of the switch 64 to the VCO 65 to a phase shifter 73,
where it is subjected to  control the oscillation frequency thereof. As a
10   count down and phase shift and thereby  result of the provision of the
APC circuit 49,  75 rendered into four kinds of signals of the fre-  the
phase of the color burst signal of the re- quency fs with phases mutually
differing by  produced signal is maintained constant, and a 900. These four
signals having phase differ-  reproduced carrier chrominance signal with-
ences 0, 90 degree, 180, and 270 degree are supplied to  out a time-base
fluctuation component can be 15   a gate circuit 74. This gate circuit 74
is sup-  obtained. At the time of reproducing mode   80 plied with the
output of a decoder 75 which  of operation, the output from the output ter-
operates in response to the output of the above  minal 63 is not used.
mentioned up-down counter 69 to activate    The respective operations of
the flip-flop only one line. The gate circuit. 74 operates  circuit 68, the
up-down counter 69, the phase 20   accordingly to gate successively the
four kinds  comparator 70, the VCO 71, the count-down   85 of outputs of
the phase shifter 73 every IH   circuit 72, the phase shifter 73, the gate
cir- period and to supply the same to the fre-  cuit 74, and the decoder 75
are the same as quency, converter 62. As a consequence, the  in the above
described recording mode. frequency converter 62 operates to supply to
Operations such as that by which a normal 25  the above mentioned frequency
converter 61  reproduced signal is obtained from  the re-   90 an output of
a frequency (fc+44 [err]) and of a  produced signal of a normal track and
the phase successively shifting by 900 every 1H   operation by which beat
disturbance due to with, moreover, an inversion of phase shift-  the
reproduced signal of an adjacent track is ing direction every vertical
period.       removed are all exactly the same as those 30     Accordingly,
the carrier chrominance signal  described hereinbefore with reference to
Fig.   95 of a color sub-carrier frequency fc introduced  3 and will not be
described again. through the terminal 60 is frequency con-    Another
embodiment of the phase shifting verted  to  a  color sub-carrier frequency
circuit part illustrated in Fig. 4 will now be fs(=44 [err]) in the
frequency converter 61 and,  described with reference to Fig. 5. 35   at
the same time, is rendered into a signal of    A horizontal scanning
frequency [err] is sup-  100 a phase which is successively shifted every
plied through a terminal 80 to a monostable 1H with, moreover, a phase
shifting direc-  multivibrator 81, the resulting output signal tion (i.e.,
advancing phase direction, lagging  of which is supplied to a phase
comparator 82 phase direction) which is alternately changed  and a 1/2
count-down circuit 87. The re- 40   over every vertical period. As a
result, an  suIting output of the phase comparator 82 is  105 output signal
which is the same as the output  supplied to a VCO 83 to control the
oscilla- of the aforedescribed phase shifting  circuit 21  tion frequency
thereof. The resulting oscilla- is obtained.
tion output of this VCO 83 is successively Then, at the time of reproducing
mode of  counted down by 1/2 count-down circuits 84 45   operation, the
movable contact of the switch  and 85 and a 1/40 count-down circuit 86 and
110 'is placed in contact with a fixed contact point  is then fed to the
above mentioned phase com- P. A  carrier chrominance signal separated
parator 82. In the instant embodiment, the from a reproduced signal by the
low-pass filter  value of m  is selected at 80. The circuit 47 shown in
Fig. 3 is supplied through the  forming the loop including the above men-
50   input terminal 60 to the frequency converter  tioned phase comparator
82 through the 1/40   115 61. Furthermore, a horizonal synchronizing
count-down circuit 86 corresponds to the AFC signal from the horizontal
synchronizing signal  circuit comprising the phase comparator 70,
separation circuit 56 is supplied through the  the VCO 71, and the
count-down circuit 72 terminal 66 to the up-down counter 69. The  shown in
Fig. 4. 55   output signal of the detector 30 is applied to    The outputs
of the count-down circuits 84,  120 the terminal 67 similarly as in the
recording  85, and 87 are respectively supplied to address mode.
input terminals A, B, and C of an 8-line data The output of the frequency
converter 61  selector 88. The data selector 88 has data in- is supplied,
on the one hand, directly to the  put terminals DO and D1 which are
grounded 



60   mixer 53 and, on the other hand, by way of  (earthed), data input
terminals D2 and D3   125 the 1H delay line 54 to the mixer 53 similarly
to which a voltage +V is applied, data input as in the embodiment of the
invention illus-  terminals D4 and D7 to which the output of trated in Pig.
3. The reproduced carrier  an inverter 90 is applied, and data input ter-
chrominance signal produced as output by the  minals D5 and D6 to which are
applied 65   mixer 53 is led out through an output ter-  changeover pulses
which are switched between   130    1,506,087
8 a high level H and a. low level L every verti-  tion frequency thereof.
The output of the cal period,. and which are supplied through a  VCO 102 is
supplied as a phase comparison   65 terminal 89.
signal to the phase comparator 100 and, in The data selector 88 has an
output terminal  addition, is supplied to a balanced modulator 5    Q1 at
which- the content of' the data input ter-  103.
- minal of the address designated in conform-    The balanced modulator 103
produces as ance with binary codes applied to the address  outputs the
frequencies of the sum and dif-  70 input terminals- A, B and -C, that is;
whether  ference of the output signals of' -the gate cir- of high level or
low level, appears. The data  cuit 74A and the VCO 102. The output sum 10
selector. 88 further has an output terminal frequency 5.12 MHz (upper
side-band) of this balanced modulator 103 passes through a Q1 at which an
output resulting from inversion  band-pass filter 105, while the output
differ-  75 of the -output -.of the output terminal Q1  ence frequency 3.74
MHz (lower side-band) appears. The outputs of - these output ter-  thereof
passes through a band-pass filter 106, after which these sum and difference
fre- minals Q1 and Q1 are passed through an OR  quencies are respectively
supplied to an elec- 15   gate 91 and led out through an output terminal
tronic switcher 107.                  80 92. From this output terminal 92,
a signal of    On the other hand, the horizontal syn- a phase which
successively advances by .900  chronizing signal from  the horizontal syn-
in one vertical period and which is succes-  chronizing signal separation
circuit 17A- is sively lagged -by 900. in. the succeeding one  supplied.
to- a flip-flop circuit 104, from which 20   vertical period is
successively led out and  an output which- is inverted every 1H period   85
supplied to the frequency converter 62..   is supplied to the above
mentioned electronic While, in each of the above described em-  switcher
107. The flip-flop circuit 104 is sup- bodiments of the invention, the.
recorded and  plied also with the output signal of the phase reproduced.
color video signal is an NTSC  comparator 100 and is thereby reset. The in-
25   system color video signal, a PAL system color verting polarity of the
output signal of the   90 -video. signal can also be recorded. and repro-
flip-flop circuit 104 is caused to. always duced by the system of the
present invention, coincide with the inverting polarity of the V- as
described now with respect to. an embodi-  axis of the input PAL - system
color. video ment thereof. Fig. 6 is a- block schematic dia-  signal. 30
gram of a PAL system color video signal re-    The electronic switcher 107
operates in  95 cording and reproducing system. In Fig. 6, response to the
output of the flip-flop circuit parts which are -the same as corresponding
104 to carry out switching thereby to permit parts in the block.-systems
shown in Figs. 1  the outputs of the band-pass filters 105 and and  4  are
designated  by  like  reference  106 to pass alternately every 1H period
and 35   numerals and characters with subscript A, and  thus -be -supplied
to the frequency converter  100 description of such parts will not be
repeated. 61A. The carrier chrominance signal of a In a PAL-system color
video signal, the color color sub-carrier frequency of 4.43 MHz sup-
sub-carrier frequency is 4.43 MHz, the hori- plied to the frequency
converter 61A is fre- zontal scanning frequency is 15.63 KHz, the  quency
converted by signals. of frequencies 40   vertical synchronizing frequency
is 50 Hz, and  of 5.12 MHz and 3.74 MHz supplied altern-  105 so forth. The
frequency relationships of parts ately every 1H period and is delivered as
out- for which the: above explanation is omitted  put as a carrier
chrominance signal constantly are, of course, appropriately selected in
con- of a color sub-carrier frequency of 688 KHz. formance -with the
various frequency relations In the above described frequency conversion 45
of a PAL system color video signal. For ex- operation, the relationship of
taking the dif-  110 ample, the center frequency of the filtering  ference
between the carrier chrominance signal band of the band-pass filter 15A is
4.43 MHz; and a. signal for frequency conversion is in- the output signal
frequency of the gate circuit verted every other 1H period, and, therefore,
74A is 688 KHz; the output signal frequency  the-carrier chrominance signal
is inverted every 50  of the horizontal synchronizing signal separa- other
1H period.         -                115 tion circuit 1-7A is 15.63 KHz; and
the out-   In the carrier chrominance signal of. a PAL put signal frequency
of the flip-flop circuit system color video signal, the V-axis direc- 68A
is 25 Hz.                              tion  component undergoes inversion
sym- A carrier chrominance signal separated from  metrically with-respect
to its U-axis every 1H 



55  a PAL system color video signal at the band- period. Accordingly, as a
result -of a carrier. 120 pass -filter 15A is supplied to a frequency con-
chrominance signal of the PAL system of -this verter 61A and a phase
comparator- 100. The  character being frequency converted in the fre-
output of the  phase comparator 100 is - sent, quency converter 61A, the
V-axis direction on the one hand, through a filter 101, where  component
thereof is constantly directed in 60  its fluctuation component for every
1H period  one direction and is converted-into an artificial 125 is
removed, and is thereafter supplied to a  NTSC system signal By being thus
frequency crystal VCO 102 having an oscillation center  converted by the
frequency converter 61A, this frequency of 4.43 MHz to control the oscilla-
signal is simultaneously rendered into a signal    9
1,506,087                                       9 which undergoes phase
shifting successively by    This balanced modulator 111 produces as 90
degree every 1H and, moreover, undergoes in-  output a sum frequency of
5.12 MHz and a version of phase shifting direction alternately  difference
frequency of 3.74 MHz of a fre- every vertical period, similarly as in each
of  quency 688 KHz from the gate circuit 74A   65 -5  the foregoing
embodiments of the invention.  and a frequency 4.43 MHz from the VCO
Furthermore,  the  color  sub-carrier  fre-  65A. Of these, the frequency
of 5.12 MHz is quency f's of the carrier chrominance signal  passed through
the above mentioned band-pass thus frequency converted is
filter 110 and is supplied to the frequency converter 61A. Here, since the
output signal  70 1                      of the balanced modulator 111 is a
signal - m                      which is phase shifted successively by 90 2
every 1H period and, moreover, is changed over alternately in phase
shifting direction 10  times (44 times in the instant embodiment) every
vertical period, the carrier chrominance   75 the horizontal scanning
frequency [err] and,  signal is restored to a signal without 90 degree
phase moreover, is being phase shifted by 90 every  shift simultaneously
with its frequency con- 1H, For this reason, moire is effectively pre-
version by the frequency converter 61A, simi- vented, similarly as in each
of the preceding  larly as in the cases of the preceding embodi- 15
embodiments of the invention.               ments of the invention
illustrated in Figs. 3   80 The output carrier chrominance signal of  and
4. Furthermore, as a result of the mix- the frequency converter 61A is
multiplexed  ing in the mixer 53A of the output signal of with the
frequency-modulated luminance sig-  the frequency converter 61A and this
signal nal, and the resulting multiplexed signal is  delayed by 1H  period,
beat disturbance is 20  recorded with a track pattern as shown in
effectively eliminated, similarly as in each of   85 Fig. 2. This recording
operation is the same  the preceding embodiments of the invention. as that
of the embodiment of the invention    The output signal of the mixer 53A is
sup- illustrated in Fig. 1.                     plied to a frequency
converter 113 and to an Next, an embodiment of a reproducing sys-
electronic switcher 115. On. one hand, the 25  tem for reproducing the
signal recorded in the  output of the reference oscillator 78A  is  90
above described manner will be described  doubled in a multiplier circuit
114 and is with reference to Fig. 7. In 'Fig. 7, parts  supplied as a
signal of 8.86 MHz to the fre- which correspond' to parts in the block
systems  quency converter 113. As a result of the out- illustrated in Figs.
3 and 4 are designated by  put carrier chrominance signal of the mixer 30
like reference numerals with the addition of  53A  being frequency
converted  by  the   95 the subscript A. Such parts will not be des-
frequency converter 113, a signal of a fre- cribed again.
quency which is the same 4.43 MHz and of a A  carrier chrominance signal
which has  phase which has been inverted, that is, has a been separated
from a reproduced multiplexed  V-axis component which has been inverted, 35
signal in the low-pass filter 47A and frequency  is led out and supplied to
the electronic  100 converted to a lower frequency band is sup-  switcher
115. plied to the frequency converter 61A. In this    On the other hand,
the horizontal syn- frequency converter 61A, the carrier chromin-
chronizing signal from  the horizontal syn- ance signal is frequency
converted by a signal  chronizing signal separation circuit 56A is 40  from
a band-pass filter 110 described herein-  supplied to a flip-flop circuit
116, from which  105 after into the original band and is then sup-  an
output which is alternately inverted every plied to the mixer 53A and the
1H delay line  IH period is led out to control the switching 54A. The mixer
53A performs an addition in  operation of the electronic switcher 115. The
infonnations, but since the carrier phase of the  electronic switcher 115
thereby operates to 45  signal passing through the 1H  delay line 54A
pass alternately every 1H period the out-  110 is of exactly opposite
phase, this mixer 53A   put signal of the mixer 53A and the output is
constituted by a subtraction circuit    signal of the frequency converter
113. As a The output signal of this mixer 53A is sup-  result, from  the
electronic switcher 115, a plied to the phase comparator 77A. The out-
carrier chrominance signal wherein the V-axis 



50  put signal of 4.43 MHz of the crystal refer-  direction component is
inverted every 1H   115 ence oscillator 78A is phase shifted 450 in a
period, that is, one which has been restored phase shifter 112 and is then
supplied to the  to that of the PAL system, is obtained. This phase
comparator 77A. The above mentioned  output carrier chrominance signal is
mixed in phase shifter 112 is used since the vector of  the mixer 46A with
the demodulated lumin- 55  the burst signal in a PAL system color video
ance signal, and a reproduced PAL system   120 signal has an angle of 450
relative to the U-  color video signal is led out through the out- axis.
The output of the phase comparator  put terminal 55A. 77A controls the
oscillation frequency of the    In accordance with the color video signal
VCO  65A, and the output oscillation fre-  recording and reproducing system
according 60  quency 4.43 MHz thereof is supplied to a  to the invention,
an NTSC system color video  125 balanced modulator 111.
signal which has been recorded on a recording    10
1,506,087                                        10 tape  can  be
reproduced  as  a  PAL   to said frequency-converted carrier chromin-
system color video, signal, and, furthermore,  ance signal alternately
every specific period.   65 a PAL system color video signal which has    4.
A color video signal recording system as been recorded can be reproduced as
an NTSC   claimed in claim 1 in which said first signal 5   system color
video signal.                   processing means comprises: means for form-
Further, this invention is not limited to  ing a signal for frequency
conversion which these embodiments but various variations and  carries  out
alternately said  advancement  70 modifications may be made without
departing  successively by 90 degree and said lag successively from the
scope of the invention.            by 90 degree  every said specific
period; and means for frequency converting said separated car- rier
chrominance signal by means of said 10     WHAT WE CLAIM IS: -
signal for frequency conversion.             75 1. A color video signal
recording system comprising:                      5. A color video signal
recording system as first separation means for separating a  claimed in
claim 4 in which said input color luminance signal from an input color
video   viedeo signal is an NTSC system color video 15   signal;
signal, and said means for forming a signal for frequency  conversion forms
a signal for   80 means for frequency modulating the lumin-  frequency
conversion of a single constant fre- ance signal thus separated and
producing. as  quency. output a frequency-modulated luminance sig- nal;
6. A color video signal recording system as 20     second separation means
for separating a  claimed in claim 1 in which said input color carrier
chrominance signal from  said input  video signal is a PAL system color
video sig-  85 color video signal;                        nal in which the.
V-axis direction component first signal processing means for frequency  is
inverted relative to the U-axis every hori- converting  the carrier
chrominance signal zonal scanning period, and said first signal 25  thus
separated to a band lower than the band  processing means carries
out.signal processing of said frequency-modulated luminance signal  in a
manner to cause said V-axis direction   90 and also subjecting the carrier
chrominance  component to be inverted relative to the U- signal to signal
processing to cause the phase  axis every other horizontal scanning period
and thereof to advance successively by 90degree every  to cause the V-axis
direction components to 30   horizontal scanning period during a specific
be aligned in one direction in every horizontal period and to cause the
phase thereof to be  scanning period.                            95 lagged
successively by 90 degree every horizontal    7. A color video  signal
recording system as scanning period during a successive specific  claimed
in claim .6. in which said  first signal period; and        .
processing means comprises: means for form- 35     recording means for
multiplexing said fre-  ing a signal for frequency conversion which
quency-modulated luminance signal and said  carries out alternately said
advancement suc-  100 carrier chrominance signal thus signal pro-
cessively by 90 degree and said lag successively by cessed and recording
the resulting multi-  90 degree every vertical period, and which, more-
plexed signal successively on a plurality of  over, has a frequency changed
over every hori- 40  tracks mutually disposed in parallel on a  zontal
scanning  period  at  a  frequency recording medium,
(f'c+f's) and a frequency (f'c-f's) (where  105 said recording means
recording in a man-  f'c is a colour sub-carrier frequency of said net such
that a carrier chrominance signal of  filtered carrier chrominance signal,
and f's is a a phase advancing successively by 90 degree and a  color
sub-carrier frequency of said carrier 45   carrier chrominance signal of a
phase lagged  chrominance signal which  has been  fre- successively by 900
are in side-by-side dis-  quency converted); and first frequency conver-
110 position on mutual adjacent tracks.  .      sion means for frequency
converting said 



2. A color video signal. recording system as  separated carrier chrominance
signal of the claimed in claim 1 in which said first signal  color
sub-carrier frequency f'c into a carrier 50   processing means carries out
signal processing  chrominance signal of a color sub-carrier fre- in a
manner such that said phase advance-  quency f's.                  .
115 ment and phase lag are interchanged every    8. A color video signal
reproducing system vertical period, and said recording means  for
reproducing a signal recorded by the records signals each of one field in
each  recording system as claimed in claim 1, said 55  track.
reproducing system comprising: 3. A color video signal recording system as
means for reproducing said signal recorded  120. claimed in claim 1 in
which said first signal  on..said recording medium; processing means
comprises: means for carry-      third separation means for separating the
ing out said frequency conversion of said  frequency-modulated luminance
signal from 60   separated carrier chrominance signal; and  the signal thus
reproduced; phase shifting means for carrying out said    means for
demodulating said frequency- 125 phase advancement successively by 90
degree and  modulated luminance signal thus separated; said phase lag
successively by 900 with respect    fourth separation means for separating
the    10                                         1,506,087
10 tape  can  be  reproduced  as  a  PAL   to said frequency-converted
carrier chromin- system  color video signal, and, furthermore,  ance signal
alternately every specific period.   65 a PAL system color video signal
which has    4. A color video signal recording system as been recorded can
be reproduced as an NTSC  claimed in claim I in which said first signal 5
system color video signal.                  processing means comprises:
means for form- Further, this invention is not limited to  ing a signal for
frequency conversion which these embodiments but various variations, and
carries  out alternately  said  advancement  70 modifications may be made
without departing  successively by 90 degree and said lag successively from
the scope of the invention.            by 900 every said specific period;
and means for frequency converting said separated car- rier chrominance
signal by means of said 10     WHAT WE CLAIM IS:-
signal for frequency conversion.             75 1. A color video signal
recording system comprising:                                   5. A color
video signal recording system as video signal is an NTSC system color video
15 first separation means for separating  a  claimed in claim 4 in which
said input color luminance signal from an input color video  signal, and
said means for forming a signal signal;
for frequency conversion forms a signal for   80 means for frequency
modulating the lumin-   for frequency conversion forms a signal for    80
ance signal thus separated and producing as  frequency conversion of a
single constant fre- output a frequency-modulated luminance sig-  quency.
nal;                                          6. A color video signal
recording system as 20     second separation means for separating a
claimed in claim 1 in which said input color carrier chrominance signal
from  said input  video signal is a PAL system color video sig-  85 color
video signal;                         nal in which the V-axis direction
component first signal processing means for frequency  is inverted relative
to the U-axis every hori- converting  the carrier chrominance  signal
zonal scanning period, and said first signal 25  thus separated to a band
lower than the band  processing means carries out signal processing of said
frequency-modulated luminance signal  in a manner to cause said V-axis
direction   90 and also subjecting the carrier chrominance  component to be
inverted relative to the U- signal to signal processing to cause the phase
axis every other horizontal scanning period and thereof to advance
successively by 90 every  to cause the V-axis direction components to 30
horizontal scanning period during a specific  be aligned in one direction
in every horizontal period and to cause the phase thereof to be  scanning
period.                            95 lagged successively by 900 every
horizontal    7. A color video signal recording system as scanning period
during a successive specific  claimed in claim 6 in which said first signal
period; and                                 processing means comprises:
means for form- 35     recording means for multiplexing said fre-  ing a
signal for frequency conversion which quency-modulated luminance signal and
said  carries out alternately said advancement suc-  100 carrier
chrominance signal thus signal pro-  cessively by 90 and said lag
successively by cessed and recording the resulting multi-  900 every
vertical period, and which, more- plexed signal successively on a plurality
of  over, has a frequency changed over every hori- 40   tracks mutually
disposed in parallel on a  zontal  scanning  period  at  a  frequency
recording medium,                           (f'c+f's) and a frequency
(f'c-f's) (where  105 said recording means recording in a man-  f'c is a
colour sub-carrier frequency of said ner such that a carrier chrominance
signal of  filtered carrier chrominance signal, and f's is a 



a phase advancing successively by 90 and a  color sub-carrier frequency of
said carrier 45   carrier chrominance signal of a phase lagged  chrominance
signal which  has been  fre- successively by 900 are in side-by-side dis-
quency converted); and first frequency conver-  110 position on mutual
adjacent tracks.         sion means for frequency converting said 2. A
color video signal recording system as  separated carrier chrominance
signal of the claimed in claim I in which said first signal  color
sub-carrier frequency f'c into a carrier 50   processing means carries out
signal processing  chrominance signal of a color sub-carrier fre- in a
manner such that said phase advance-  quency f's.
115 ment and phase lag are interchanged every    8. A color video signal
reproducing system vertical period, and said recording means  for
reproducing a signal recorded by the records signals each of one field in
each  recording system as claimed in claim 1, said 55  track.
reproducing system comprising: 3. A color video signal recording system as
means for reproducing said signal recorded  120 claimed in claim 1 in which
said first signal  on .said recording medium; processing means comprises:
means for carry-    third separation means for separating the ing out said
frequency conversion of said  frequency-modulated luminance signal from 60
separated carrier chrominance signal; and  the signal thus reproduced;
phase shifting means for carrying out said    means for demodulating said
frequency- 125 phase advancement successively by 90 degree and  modulated
luminance signal thus separated; said phase lag successively by 900 with
respect    fourth separation means for separating the    11
1,506,087                                        11 signal processed
carrier chrominance signal  as claimed in claim 8 for reproducing a signal
from said reproduced signal;                recorded by the recording
system as claimed second signal processing means for carry-  in claim 6, in
which said second signal pro- ing out signal processing to restore said
signal  cessing means carries out signal processing 5   processed  carrier
chrominance signal thus  further to cause said V-axis direction com-   70
separated into the original frequency band by  ponent to be inverted with
relative to the U- frequency conversion and also to subject the  axis every
other horizontal scanning period -same to phase shifting processing
successively  and to restore the same to a PAL system by  90 degree  every
horizontal scanning  period  wherein the V-axis direction component is 10
thereby to restore the same to the original  inverted relative to the
U-axis every other   75 carrier chrominance signal not having phase
horizontal scanning period. shift successively by 900;
14. A color video signal reproducing system means for delaying by one
horizontal scan-  as claimed in claim 8 for reproducing a signal ning
period the output signal of said second  recorded by the recording system
as claimed 15  signal processing means;                     in claim 6, in
which said second signal pro-.  80 means for mixing the output signal of
said  cessing means comprises: means for forming second signal processing
means and the out-  a signal for frequency conversion of a fre- put signal
of said delay means; and         quency (f'c+f's) for carrying out said
phase means for mixing the demodulated lumin-  advancement successively by
90 and said 20  ance signal and the output carrier chrominance  phase lag
successively by . 900 alternately   85 signal of said mixing means thereby
to pro-  every vertical period.; second frequency conver- duce a reproduced
color video signal.       sion means for frequency converting said car- 9.
A color video signal reproducing system  rier chrominance signal which has
been separ- as claimed in claim 8 for reproducing a signal  ated and signal
processed into the original fre- 25  recorded by the recording system as
claimed  quency f'c by means of said signal for fre-   90 in claim 2, in
which said second signal pro-  quency conversion; converting means for
phase cessing means carries out in every vertical inverting the output of
said mixing means and period alternately the signal processing of
converting the same into a signal wherein the phase advancement and phase
lag with respect V-axis direction component undergoes inver- 30  to the
carrier chrominance signal which has  sion relative to the U-axis; and
means for   95 been  separated  by the fourth  separation deriving
alternately the output of said mixing means.
means and the output of said mixing means 10. A color video signal
reproducing system  and the output of said converting means every as
claimed in claim 8 for reproducing a signal horizontal scanning period. 35
recorded by the recording system as claimed    15. A color video signal
recording and re-  l00 in claim 3, in which said second signal pro-
producing system comprising: cessing means comprises: means for fre-
first separation means for separating a quency converting said carrier
chrominance  luminance signal from an input color video signal which has
been separated and signal signal; 40   processed thereby to restore the
same to the    means for frequency modulating the lumin-  105 original
band; and phase shifting means for ance signal thus separated and producing
as carrying out the signal processing of phase  output a
frequency-modulated luminance sig- 



advancement and phase lag with respect to  nal; said carrier chrominance
signal thus fre-   second separation means for separating a 45   quency
converted into said original band with  carrier chrominance signal from
said input  110 the same timing as the phase shifting means color video
signal; of said first signal processing means.        Signal processing
means operating in a re- 11. A color video signal reproducing sys- cording
mode of operation to frequency con- tem as claimed in claim 8 for
reproducing a  vert the carrier chrominance signal thus 50   signal
recorded by the recording system  as separated into a band which is lower
than the   115 claimed in claim  4, in which said second  band of said
frequency-modulated luminance signal processing means comprises: means for
signal and also to carry out signal processing forming a signal for
frequency conversion for of said carrier chrominance signal to cause
carrying out alternately said phase advance- the phase thereof to advance
successively by 55   ment successively by 90 and said phase lag  90 every
horizontal scanning period within a   120 successively by 90 degree every
said specific period; specific period and to be lagged successively and
means for frequency  converting said  by 900 every horizontal scanning
period within separated carrier chrominance signal by means a succeeding
specific period; of said. signal for frequency conversion.    means for
multiplexing said  frequency- 60     12. A color video signal reproducing
system  modulated luminance signal and said signal  125 as claimed in claim
11 in which said means processed  carrier chrominance  signal and for
forming the signal for frequency conver- recording the resulting
multiplexed signal suc- sion forms said signal for frequency conver-
cessively on a plurality of tracks disposed sion of a single constant
frequency.       parallelly side-by-side on a recording medium, 65     13.
A color video signal reproducing system  said recording means thus
recording to cause  130    12                                         1;
506,087                                       12 the carrier chrominance
signal advanced in  scanning period, thereby to restore. the same phase
successively by 90 and the carrier  to the original carrier chrominance
signal not  25 chrominance signal lagged in phase succes-  having a phase
shift successively by 900; sively by 900 to be aligned on mutually adja-
means for delaying by one horizontal scan- 5   cent tracks;
ning period the output signal of said second means for reproducing said
signal recorded  signal processing means; on said recording medium;
means for mixing the output signal of said   30 third separation means for
separating said  second signal processing means and the output
frequency-modulated luminance signal from   signal of said delaying means;
and 10  the signal thus reproduced;                    means for mixing the
demodulated lumin- means for demodulating said frequency-  ance signal. and
the output carrier chromin- modulated luminance signal thus separated;
ance signal of said mixing means and deriving   35 fourth separation means
for separating the  the resulting signal as a reproduced color signal
processed carrier chrominance signal  video signal. 15  from said
reproduced signal;                    16. A color video signal recording
and/or said signal processing means operating in a  reproducing system.
substantially as described reproducing mode of operation to frequency
with reference: to the accompanying drawings.  40 convert the carrier
chrominance signal which has been separated by said fourth separation
MARKS & CLERK, 20   means and has been signal processed thereby
Chartered Patent Agents, to restore the same to the original frequency
.57-60 Lincolns Inn Fields, band and also to carry out phase shift pro-
London, WC2A- 3LS. cessing successively by 90degree every horizontal
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