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We, SONY CORPORATION, a  ing circuit that alternately reverses the polarity
Japanese Body Corporate of 7-35 Kitashin-  of successive line intervals of
the chrominance   50 agawa,  6-chome,  Shinagawa-ku,  Tokyo,  signal and
then passing the output signal of Japan, do hereby declare the invention
for  the switching circuit through a comb filter 5   which we pray that a
patent.may be granted  that adds the chrominance signals of two suc- to us,
and the method by which it' is to be  cessive line intervals at a time. The
switch- performed, tobe particularly described in and  ing circuit must be
actuated so that it will  55 by the following statement -          reverse
the polarity of alternate line intervals This invention relates to a
recording and/or only during the reproduction of those tracks 10
reproducing system and more particularly re-  in which the polarity of the
signals was re- lates to means for controlling the switching  versed during
recording and will not reverse operation of apparatus of the type disclosed
the polarity of alternate line interval signals  60 in our co-pending
applications Nos. 33 180/74  during the reproduction of those tracks in
Serial No. 1,477,466, and 2476/75.         which the polarity was not
reversed during .15    In particular, the present invention relates
recording. switching  circuits  so  that, during  both    In the system
disclosed in the previously * -       recording and reproducing, the
poarity of  mentioned  application  No. 2476/75, the   65 the chrominance
subcarrier will be reversed  switching circuit is connected to switch the
or not reversed during corresponding line  polarity of only the chrominance
subcarrier 20  intervals, that is  the  polarity  of  the  and not of the
entire chrominance signal. -The chrominance subcarrier- of a particular
line  pattern of switching, whereby the polarity of interval when
reproduced will be the same as  the chrominance subcarrier is reversed at
the  70 that when recorded.                       end of each line interval
during the recording In the system disclosed in the previously  of one
track but not reversed during the 25  mentioned application No. 33180/74,
Serial  recording of the next track, is still the same No. 1,477,466, a
switching circuit is provided  as. in the apparatus .diclosed in
application to reverse the polarity of the chrominance  No. 33180/74,
Serial No. 1,477,466.      75 signal when a colour television signal is re-
According to the present invention there is corded. The polarity reversal
takes place dur-  provided a recording and/or reproducing sys- 30  ing
alternate line intervals of signals recorded  tern for colour television
signals comprised of on alternate tracks on a recording medium.  field
intervals. each made up of line intervals, The polarity of the chrominance
signal re-  in which chrominance components of the   80 corded on the.
interleaving tracks is not re-  colour television signals are supplied
through versed during any line interval. The signals  a switching device to
rotary transducer means 35  are also recoded in h-alignment which means
during recording and/or from rotary tans- that the synchronizing signals at
the end of  ducer means during reproducing so that at each line interval of
each track are recorded  least said chrominance components are sup-  85 so
as to. be aligned.. side by side with the  plied through the switching
device in one recordings of synchronizing signals at the end   polarity
with said'switching device in a first 40 of each of the line intervals of
the next adja- state thereof and' are supplied through the cent track.
switching device in the opposite polarity with Due to h-alignment and to
the sequence  the switching device in  a second state there-  90 of
polarity reversals of the chrominance sig-  of; and a switch control
circuit for maintain- nals in alternate lines, -the undesired cross-  ing
said switching device in said first state 45  talk signal picked up from
the next adjacent  for alternate field intervals and, during the track when
playing back the desired track can  intervening field intervals, being
operative to be minimized by passing the combined de-  change-over said
switching device from one  95 sired and cross-talk signals through a
switch-  of said states to the other of said states at    2
1,493,876                                          2 the end of selected
line intervals of said  if the reproduced. vertical synchronizing sig-
intervening field intervals, said switch control  nals do not properly
coincide with signals 



circuit comprising a first flip-flop responsive   picked up from  the
rotating apparatus, the to a first timing signal at the field repeti-
flip-flop connected to be actuated by ver- 5   tion rate; a signal
generator to generate sig-  tical synchronizing signals will be reset so
70 nals, synchronous with the rotation of the   as to reversethe times that
the controlled transducer means, said signal generator being   flip-flop
was -in its respective high and low connected to a control tenninal of said
first  output conditions. flip-flop to control the polarity of the output
The present invention will now  be ex- 10  signal therefrom  to have a
specific polarity   plained and described, by way of example,  75 during
even fields and reverse polarity during   with reference to the
accompanying drawings, odd fields; a second flip-flop responsive to a
wherein:- second timing signal at the line repetition rate;  Figure .1
shows a short length of magnetic a connection from an output terminal of
said  tape and illustrates the location of several 5  first flip-flop to a
controlling input terminal of  adjacent tracks of video signals recorded-
80 said second flip-flop to allow  said second   thereon; flip-flop to
operate only during those inter-   Figures 2A and 2B show the surfaces of
vening fields when the output signal of -said  two. magnetic transducers of
the type used first flip-flop has a predetermined one of said  in recording
the tracks illustrated in Figure 20  polarities thereof, said second
flip-flop having '1;                                         85 an output
signal of predetermined polarity  Figure 3 is a prior art circuit of
apparatus for the first line interval of each of said  for recording video
information with a cer- intervening fields in which the second flip-  tain
sequence of reversals of polarity of the flop operates; and means applying
said out-  chrominance signal; 25  put signal-from  said second flip-flop
to said   Figure 4 shows a short length of magnetic   90 switching device
for controlling the latter  tape with two tracks- of recorded- chrominance
therewith.                                    signals- diagrammaically
illustrated thereon In an embodiment of the present inven-    Figure 5 is a
schematic circuit illustrating tion, a fixed transducer located adjacent
the  appara us for reproducing television signals 30  rotating structure in
the recording apparatus  recorded by the apparatus in Figure 3;       95
picks up signals timed to be synchronous with    Figures 6A6C  are waveform
diagrams the rotation. In recording, the vertical syn-  illustrating
voltages that occur. in the opera- chronizing signals are  separated from
the  tion of the apparatus in Figures-3 and 5; composite television signal
and are applied     Figures 7A-7G   represent spectra that 35  to a
flip-flop that produces a square wave sig-  occur in the operation of the
apparatus in  100 nal having a repetition rate half the repetition  Figures
3 and 5;                              . rate of the vertical field
synchronizing signals.    Figures 8A-8E  represent voltage wave- This'
square wave signal is then used to con-  forms that can be obtained in the
switch- trol another flip-flop that is supplied with  controlling circuits
in Figure 3 or 5; 40  signals recurring at the horizontal repetition
Figures- 9A-9C  show vectors representa-  105 rate. The combination of
these signals su    tive of signal polarities that may be obtained plied to
the latter flip-flop causes it to pro-  in the operation of the circuits.
in Figure 3 duce an output signal that generates: asquare  or 5; wave at
one-half. the repetition rate of the    Figure 10 shows apparatus for
recording 45  line, or horizontal, synchronizing signals dur-  and
reproducing video signals in.accordance  110: ing alternate. field
intervals and to remain at  with the present invention; - one polarity
during the remaining alternate    Figures 11A-11F illustrate voltage wave-
field intervals. This signal controls 'a switch-  forms that occur in the
operation of die. ing circuit toproduce the required sequence  apparatus in
Figure 10 50   of polarity reversal 'of the: chrominance signal    Figure
12 is a schematic diagram . of a. 115 or chrominance subcarrier in the
recording  modified embodiment of a circuit to control apparatus.   .
the operation of switching circuits in the In reproducing apparatus to
reproducesig-  apparatus in Figure 10 in accordance with nals recorded  by
the aforesaid  recording  this invention; 55   apparatus, the same control
circuit conifigura-    Figures 13A-13F illustrate voltage wave-  120 tion
is used as in the' recording apparatus  forms that occur in the operation
of the cir- and is controlled by signals picked up from   cuit in Figure
12; the rotating- mechanism  and by. synchroniz-   Figures 14A-14G  are
vector and voltage ing signals derived from the reproduced tele-  waveform
representations for a PAL colour 60   vision signal. If these reproduced
synchroniz-  television signal;                          125 ing signals
occur at the  proper time with      Figure 15 is a modified embodinent of a
respect to signals picked up from the rotating  circuit to control the
switching operation in apparatus, the circuit will continue to oper-  the
apparatus in Figure 10 to. accommodate ate without any further effect on
the switching  PAL colour television signals in accordance 65   circuit in
the reproducing apparatus. However,  with this invention;
130    
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3 Figure 16 is another embodiment of a cir-  adjacent tracks not only from
horizontal syn- cuit to control the switching operation of the   chronizing
signals but also from other signals. apparatus in Figure 10 to accommodate
PAL   In order to pick up the highest frequency colour television signals
in accordance with  components recorded on a magnetic medium 5   this
invention; and                        it is important that the azimuth
angle of the   70 Figs. 17A and 17B show voltage waveforms  reproducing
transducer correspond exactly to representative of the operation of the
switch-  the azimuth angle of the transducer used to ing. circuit during
PAL color television re-  record that information. Any discrepancy in
cording and reproducing.                  the azimuth angles of the
recording and repro- 10    The short length of tape 11 shown in Fig.
ducing transducers reduces the highest fre-  75 1 has six tracks 12-17
recorded on it.  quency signals that could otherwise be re- These tracks
are shown as being recorded in  produced. Deliberately choosing widely dif-
abutting. relationship, and the tracks are  ferent azimuth angles in
recording adjacent shown divided into small subsections, each of  tracks
12-17 in Fig. 1 substantially reduces 15   which represents the small area
on which the  any cross-talk from high frequency, and even   80 entire
video signal corresponding to one line  medium  frequency, components
recorded on of a complete television image is recorded.  adjacent tracks.
Only the cross-talk between The smaller sections at the ends of the tracks
relatively low frequency components remains. represent half-line intervals
for interlaced  a problem. 20. scanning.
The aforesaid prior applications provided   85 The lines marking the ends
of each of the  several techniques to reduce cross-talk of low subsections,
in each of the tracks 12-17 may  frequency  components  between  adjacent
be considered to represent the locations at  tracks, even though the tracks
were recorded which the horizontal synchronizing signals are  in abutting
or even slightly overlapping re- 25  recorded. The recording is said  to
be' h-  lationship. Fig. 3 shows a block diagram of  90 aligned since the
horizontal signal, sometimes  one type of recording apparatus described in
referred to as the h signals, are recorded in  the aforesaid prior
applications. alignment with corresponding signals on adja-    In Fig. 3 a
composite video signal is applied cent tracks. This is a well-known
technique  to an input terminal 22. From there the sig- 30  for reducing
the type of cross-talk that would  nal branches out into four paths, one of
which   95 otherwise occur between adjacent tracks if the  leads to a low
pass filter 23 that passes recorded  horizontal  synchronizing   signals
luminance signal components up to about were not. aligned.
2.5 MHz or so. The output of the low pass The lines representing  the
location of  filter is applied to a delay circuit 24 that 35   recording of
the horizontal synchronizing sig-  equalizes the signal delay in other
parts of  100 nals in the tracks  12, 14 and 16 are repre-  the branched
circuit. The luminance signal sented as being perpendicular to the long-
output of the delay circuit 24 is connected tudinal direction of such
tracks whereas the  to a frequency modulator 26 to frequency lines
representing the. location of recording  modulate a carrier signal in
accordance with 40   of horizontal synchronizing signals in the  standard
video tape recording practice. The  105 tracks 13, 15 and 17 are at a
different angle  output signal  of the frequency modulator is with respect
to the longitudinal direction of  filtered by a high pass filter 27 and
applied to those tracks. This. difference in 'aigle is pro-  a mixing
circuit 28. duced by the orientation of the gap in the    The composite
video signal is also applied 45  recording transducers as shown in Figs. 2A
to a comb filter 29 which passes the chromin- 110 and 2B. The air gap [err]
in the transducer  ance signal components to a balanced modu- 19 in Fig. 2A
has an angle [err] with respect to  lator 31. An oscillator 32 is also
connected the line representing the direction of movement  to the balanced
modulator:31. The modulator of the tape relative to the'transducer 19. The
31 has two output terminals connected to the 50   angle [err] is
represented as a- right angle and  fixed' terminals of a single-pole
double-throw   115 thus the transducer 19 would be used' to  switch, or
selecting device '33 and the arm of record the tracks 12, 14, and 16. The
trans-  this switch is connected to a low pass filter ducer 21- in Fig. 2B
has an air gap [err] at an  34 which is connected, in turn, to the mixing
angle [err] with respect to the line representing circuit 28. 55  the
direction of relative movement between    The composite video signal is
also supplied  120 the tape and the transducer. The transducer  from the
input terinihal 22 to a horizontal 21 is the one that would be used to
record  synchronizing, or sync, signal separator 36 and the tracks 13, 15,
and 17. The angles [err]  to a vertical sync signal separator 37. The and
[err] are known as the azimuth angles, and  horizontal sync separator 36 is
connected to 60  it is not necessary that either of them be  a flip-flop 38
and the vertical sync separator  125 perpendicular to the direction of
relative  37 is' connected to a flip-flop 39 Both of these movement between
the transducer and the  flip-flops are connected to an AND. gate 41 tape.
the output of which is connected to control the The recording of
information at different  switching, or selecting, device 33. The flip- 65
azimuth angles reduces cross-talk between  flop 39 is also connected to a
servo-circuit 56  130 
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4 and to a control signal -transducer 57 to  be either the polarity of the
signal [err] or of record control signals along one edge of the  the signal
-C., For the sake of: simplifying tape 11.
the explanation it will be assumed that the The tape 11 wrapped helically
part of the  polarity of the larger arrows in the track 58 5   way around a
drum 46. This drum comprises  indicates' that the signal [err] is recorded
in all  70 an upper portion 47 and a lower portion 48  of the line
increments 61 . In the track with a slot 49 therebetween. The two trans-
59 the polarity of the signal is reversed in ducers 19 and 21 are located
at opposite ends  alternate line areas of increments, that is, in of an arm
51 affixed to the end of a shaft 52  line areas 66 and 68, the. signal
[err] is re- 10   driven by a motor 53. The motor is con-  corded and in
line areas 67 and 69 the signal  75 trolled by the servo-circuit 56. An
amplifier 54  -C. is. recorded. However, the effect of connects the mixing
circuit 28 to'the trans-  alternately switching back and forth between
ducers 19. and 21. The recording apparatus  the signals [err] is not as
simple as it also includes a servo-circuit 56 connected to  seems.. As will
be described hereinafter, the 15  the motor 53 to control the operation of
the  signal in the track 59 may be considered to 80 motor and connected to
the output of the  be a new signal [err] having frequency corn- flip-flop
39 to be controlled by signals there-  ponents offset with respect to
the.components from. The flip-flop 39 is also connected to a  of the signal
[err] to interleave fixed transducer 57 to record the output pulses
therewith. 20   of the flip-flop along one edge of the tape 11    In order
to record the signals [err]  85 to serve as control pulses to govern
thespeed  in the pattern set forth in Fig. 4  the simple of the tape during
playback.                  logic circuit involving the AND gate 41 is In
the operation of the apparatus shown in  used. Line A of Fig 6 shows the
output signal Fig. 3, the oscillator. 32 generates a signal  Ph of the
flip-flop 38 as being a square wave 25   having a fixed frequency [err]
having high and low intervals, each having a  90 signal combines, in the
balanced modulator  duration of one line interval, of 1h. One com- 31, with
the chrominance signal components  plete cycle of the signal, in line A of
Fig. that pass through the comb filter 29. The  6 thus has a -fudamental
frequency 1/2[err]. balanced modulator 31 subtracts the fre-  The output
signal of the flip-flop 39 is shown 30  quencies of the signals supplied
thereto, pro-  in line B of Fig. 6 as a square wave [err] hav-  95 duces
two output signals indicated as [err] and   ing high and low intervals each
equal to lv, [err] which are of opposite polarity. Each of  where v is a
field interval. these signals has the same frequency converted carrier
frequency: [err] when considered instan-    Since the AND gate 41 can
produce a high 35  taneously, and they are selected alternately  output
only when both of the applied signals by the switching  circuit33 to be
applied to  [err] are high, the output of the' AND  10 the low pass filter
34 that eliminates undesired   gateasis shown in line C of Fig. 6, re- side
bands and applies only the proper fre-  mains low during one entire field
interval [err] quency converted  chrominance component  and goes high only
,during alternate line 40  signal to the mixer 28.             intervals of
the alternate field interval Tb. The operation of the switching circuit 33
This is based' on the assumption that- each  105 to select either signal
[err] or the signal [err]   track records one complete field interval. The
is controlled by the AND gate 41 in response  pattern shown in Fig. 4
corresponds to hav- to output  signals from the flip-flops 38 and  ing the
arm of the switching circut 33 apply 45  39. The selected pattern of record
of the   the signal  [err] to the low pass filter 34 when signals [err] is
illustrated in Fig. 4  the output of the AND gate 41 is low and  110 which
shows a short length of the tape 11  having the arm apply the signal [err]
to the with two adjacent tracks 58 and 59 recorde   low pass filter 34 when
the output of the on it. The track 58 is shown with four line  AND gate 41
is high. 50  areas, or increments 61-64 and the track    Fig. 5 shows ,a
playback apparatus for re- 59 is shown with' four line areas, or incre-
producing video. signals recorded by the, 115 ments   66-99    k-aligned
with   the  apparatus of Fig. 3. Many of the components adjacent line
areas . 61-64  respectively  in Fig. 5 are 'identical with those in Fig. 3
of the track 58. Each of the line areas  and such identical components are
indicated 55 . 61-64. and 66-69 has  two arrows in it,  by the same
reference numerals as in the. the larger of which indicates the polarity
earlier figures and descriptions of such ele-  120 of the frequency
converted chrominance com-  ments. The description of their operation will
ponent recorded therein, and the smaller of  not be unnecessarly repeated.
which indicates the polarity of the cross-talk    The reproduced signals
from  the trans- 60  interference signal, which is the frequency con-
ducers 19 and 21, which are also used in play- verted chrominance component
signal in the  ing back recorded signals, are amplified in  125 next
adjacent line area of the adjacent track.  an amplifier 71 andare applied
to a high pass 



All of the frequency converted chrominance  filter 72 and a low pass filter
73. The high component signals recorded on the track 58  pass filter 72
passes the frequency modulated 65  have a carrier of the same polarity.
This may. signal that includes the luminance components.    1,493,876
5 This signal is limited in a limiter 74 and de-  bined. Thus, when the
chrominance com- modulated in a demodulator 76. The re-  ponent signals of
the track 58 in Fig. 4 are created luminance signal is then amplified in
being reproduced, the desired reconverted an amplifier 77 and applied to a
mixer 78.    chrominance component signals  [err] corres- 5     The
-frequency converted chrominance sig-  ponding to the signals [err]
indicated by the  70 nal separated by the low pass filter 73 is  long
arrows in two successive line areas 61 applied to the balanced modulator 31
along  and 62 or 62 and 63 or 63 and 64 are com- with a signal from an
oscillator 79. The signal  bined with the polarities of the carriers being
from  the oscillator 79  has a frequency  the same, at the output of the
comb filter. 10    [err] and is constant during all line and  However, the
undesired, or cross-talk, com-  75 -field intervals. Two output terminals
of the  ponents [err] corresponding to the signals [err] balanced modulator
31 are connected to the  indicated by the small arrows in the line incre-
fixed terminals of the switching circuit 33, and  ments have carriers of
opposite polarities in the output of the latter is applied to a comb
successive pairs of lines, and thus cancel each 15  filter 81. The output
of the comb filter is  other when combined at the output of the   80
connected to the mixer 78 and to a burst gate  comb filter 81. As a result,
the output signal 82. The burst gate and the output of an  of the comb
filter 81 in Fig. 5 during the oscillator 83 are connected to a phase com-
reproduction of the track 58 consists substan- parison circuit 84 that is
connected to the  tially only of the desired chrominance corn- 20
oscillator 79. A waveform circuit 86, which  ponents [err] having the
proper carrier fre-  85 may be a rectifier, is connected to the trans-
quency [err]. During the reproduction of the ducer 57 to receive reproduced
control signals  track 58, the switching circuit 33 does not therefrom, and
its output is connected to a  switch back and forth between its two input
resetting terminal of the flip-flop 39.    terminals but remains on only
one terminal 25     The operation of the system  in Fig. 5,  as indicated
during the interval T. in Fig. 6.  90 insofar as the chrominance component
signal    During the reproduction of the track 59, is concerned, consists
in applying the signal  the switching circuit 33 does switch back and
having the frequency [err] from  the  forth at the end of each line
interval of time oscillator 79 to the balanced modulator 31  in accordance
with the output signal of the 30  to convert the frequency [err] of the
signals C   AND gate 41 during the interval [err] as in-  95 and [err],
which are applied alternatively to the  dicated by the long arrows in line
areas 66- balanced modulator 31 back to the original  69 in Fig. 4. The
switching signal is indicated chrominance carrier frequency [err]. The two
in line C of Fig. 6, Thus, the comb filter 81 output terminals. of the
balanced modulator 31  receives the signals [err] during group 35   provide
signals of opposite polarity. One of  of line intervals recorded along the
track 59. 100 them includes the desired signal [err] and-the    Considering
the signals on a line-by-line undesired or cross-talk signal [err], while
the  basis, since the- chrominance signal com- other includes the desired
signal  Csa and the  ponents recorded in line areas 66 and 67 have
undesired or cross-talk signal [err]'. The  opposite polarities, inversion
of the signal re- 40   designation [err] indicates that the carrier fre-
produced  from  line area 67 causes the  105 quency of the frequency
converted chromin-  chrominance components signal to 'be com- ance signal'
[err] has been' reconverted to the  bined, in phase, with the delayed
chromin- original frequency [err]. The designation [err]  ance component
signal reproduced from line indicates that the signal [err], which
consisted of  area 66 at the output of comb filter 81. How- 45   alternate
line intervals of the signals [err] and  ever, since the chrominance
component sig-  110 -C  has been reconverted by the same con-  nals are
recorded in all line areas of the 'next verting   signal  having  the
frequency  adjacent track  58 with carriers of the same [err]
polarity, the reconverted cross-talk signals The switching circuit 33 is
controlled by  [err] fromtrack 58, which are reproduced with 50  the AND
gate 41 to produce exactly the same  the chrominance component signals
recorded  115 switching pattern as is shown in line C of  in the successive
line areas of the track 59 Fig. 6. The waveform circuit 86 assures that
also have the same polarity. Therefore, the the operation of the flip-flop
39 in the play-  above-mentioned inverting of the signal re- back unit
properly relates to the operation of  produced from  line area 67- of track
59 55  the flip-flop 39 in the recordig system  of  causes the cross-talk
signal [err] reproduced  120 Fig. 3.                                   with
the signal recorded in line area 67 to The output of the switching circuit
33 is  be combined, with its phase or polarity re- applied to the comb
filter 81.: Although not  versed, with the delayed cross-talk signal re-
shown the comb filter includes both a direct  produced with the signal
recorded in line 



60  signal and .a path in which the signal is de-  area 66, whereby the
combined cross-talk  125 layed by one horizontal line interval. In the
signals cancel each other at the output of comb filter 81 the output of the
direct path  comb filter 81. is added to the delayed output of the other
The reason why inversion of polarity of the path so that the chrominance
signal com-  signal C, at the end of each line interval 65   ponents of two
successive line areas are com-  changes the signal frequency may be ex-
130    6                                          1,493,876
6 plained by considering a simplified situation in    As indicated by the
double arrows in each which signals C,,. and -C, both of which   of the
line interval areas in the tracks 58 and have  the  carrier  frequency
[err] are. not  59 in Fig. 4, each of the desired chromin- modulated by
chrominance components but  ance signals is unavoidably  mixed with a 5
are available at the two output terminals of  cross-talk signal. These
cross-talk signals are  70 the balanced modulator 31 in Fig. 3 as'pure
illustrated in the spectra in Figs 7C and 7D sine waves of opposite
polarity. During the  which  correspond,  respectively,  to  the field
interval [err] when signals [err] and [err]    spectra in Figs. 7A and 7B.
In Fig. 7C the are selected alternately by the switching cir-  cross-talk
signal is. actually an attenuated ver- 10   cuit 33, the output signal of
the switching  sion of the signal [err] and is therefore desig-  75 Circuit
is no  longer a single signal but is a   nated as [err]. In Fig. 7Dthe
cross-talk signal sine wave whose 'polarity reverses, or whose  is an
attenuated version of the signal C., phase shifts 180 degree , at a
repetition rate, of  and is therefore designated as [err]. l/2[err]. When a
Fourier analysis is made of    Figs. 7E and 7F show the spectra of the 15
such a signal over a complete cycle of the   chrominance signals at the
output of the  80 interval of two horizontal lines, it will be found
switching circuit 33. in Fig. 5. Although the that the carrier frequency
[err] is no longer  signals [err] are converted  in the present, but has
been replaced byfirst upper  balanced modulator  31 by  the  signal and
lower side bands spaced by  l/2[err]  [err] from  the: oscillator 79, and,
as 20  from  the original carrier frequency and by   converted, are
designated as signals [err], and   85 additional upper and lower side bands
spaced   Cab, the fact that the arm of the switching from the first
mentioned side bands and from   circuit is held fixed in one position
during the each other, in order,  by [err]. Therefore, in  playback of the
track 58 in Fig, 4 but 'is effect, the single-pole, double-throw switching
switched from one of its positions to the 25   circuit 33 operates as a
balanced modulator,  other at the end of each line interval during   90 and
the modulating signal is the switching  the -playback of the track 59' in
Fig. 4, re- signal Pk in line C of Fig. 6, During the   sults in
eliminating the 1/2(h) offset of ihe interval [err] this signal changes its
level at a   signal [err]. Thus, the reconverted signals Q rate that takes
two horizontal line intervals  and [err] both have the same carrier
frequency 30  for a complete cycle and therefore has a fre-  [err], which
is the original. chrominance sub-   95 quency of 1/2(fh). Being, in effect,
a balanced   carrier frequency of the television system. In modulator, the
switching circuit 33 produces   the spectra shown in Figs. 7E and 7F the a
balanced outout signal without. a carrier.  undesired cross-talk signals
[err] and [err] This balanced output signal, since it inter-  are spaced
midway between the principal side 35  leaves with thesignl [err] may be
referred to   bands of the desired signals [err] and  100 as the signal
[err], and thus there is, in fact, an   can be eliminated by the comb
filter 81 to interleaving  reations hip. .between the car-  yied the
desired signal [err] which is shown tiers of the frequency converted
carrier com-   in Fig. 7G  aid is. free of cross-talk com- ponents of the
,signal recorded on the track   ponents. 40  58 and that recorded on the
track 59 in Fig.     In the above-described magnetic recording '105 4. Such
interleaving relationship provides for   apparatus in Fig, 3. and the
reproducing an interleaving relationship between the pre-   apparatus in
Fig. 5, the simple logic circuit viously referred to cross-talk or
interference   comprising the horizontal and vertical sync signals Cb- and
-Cab and the desired signals  separators 36 and. 37, the flip-flops 38 and
45  C, which further improves the concellation   39, and the AND gate 41'is
used to form the  110 of the cross-talk signals.
switching signal [err]. However, during record- Fig. 7 shows the
interleaving frequency   ing or reproducing of the track [err], it is
relationship of the chrominance signals in the   equally possible for the
flip-flop 38 to generate circuits in Figs. 3 and 5. Fig. 7A shows a por-
a signal having the polarity shown in Fig.  8D 50. tion of the spectrum  of
the frequency con-   or a signal having the opposite polarity Fig. 115
verted signal [err]. which comprises .a central   8E. - carrer frequency
[err] with principal harmonics.  Now  assume that during playback, when
spaced  from  it [err]  and with subsidiary  the polarity of the signal
from the flip-flop 38 harmonics spaced from the carrier frequency   is such
that the switching. circuit 33. is 55  f. and from each of the principal
harmonics  switched by the correct switching signal [err]  120 by the field
repetition frequency of the sys-  in Fig. 8D. The chrominance signal that
has 



tern. The signal [err] is  generated in the   a different polarity at every
line interval in balanced modulator 31 in Fig. 3 during the   the alternate
field intervals [err], as shown in recording of the. track 58 in Fig. 4.:
Fig 9A, will have itspolarity reversed during 60    Figs 7B shows  a
spectrum  similar to that  the correct lines to coincide with the polarity
125 in Fig. 7A, except that its components are  in the remaining field
intervals, as shown in offset 1/2[err] with respect to'the frequencies
Fig.  9B. However, it will be apparent that, if in Fig. 7A. The signal  in
Fig. 7B is the   the signal [err] produced by the flip-flop38 has desired
chrominance signal [err] recorded in the:  a polarity opposite to that in
Fig. 8C and 65  track 59 in Fig. 4.                          therefore the
switching signal [err] as shown  130    7
1,493,876                                        7 in Fig. 8E is applied to
the switching circuit  which also receives, signals that originate in  65
33, the polarity of the chrominance  signal  an oscillator 32. The
modulator 31 has two obtained therefrom will be different by 180 degree
output terminals of opposite polarity. These at every field interval [err],
as. shown  output terminals are connected to two fixed 5   in Fig. .9C.
terminals of a switching circuit 33, and the The conventional magnetic
video recording   arm  of the switching circuit is connected   70 and
reproducing apparatus is provided with   rough a low pass filter 34 to the
mixing an automatic phase control. circuit, referred   circuit 28. to as an
A.P.C. circuit, in which the frequency  In this embodiment the logic
circuit con- 10   of the carrier signal applied to the modulator  trolling
the switching circuit 33 is constructed * is controlled in response to the
burst signal  in such manner that the output from  the  75 contained  in
the reproduced  chrominance  logic circuit forces the movable arm of the
signal.                                   switching circuit 33 to connect
to one pole at certain predetermined horizontal intervals. The The
reproducing apparatus shown in Fig. 5   logic circuit is provided with a
pulse generator 15  is also provided with an A.P.C. circuit, which   101,
that generates pulse signals [err], as shown   80 comprises the burst gate
circuit 82 ithat re-  in Fig. 11A, having a frequency of 30Hz, and ceives
the burst signal from the. reproduced   a monostable multivibrator 102
triggered by chrominance signal, the oscillator 83 that  the pulse signals.
Sp to generate a rectangular generates the reference signal having a con-
signal [err], as shown in Fig. 1lB. The signal 20  stant phase, and the
phase comparator 84 in  [err] has a D.C level of [0] during the record-
85 which the phase of. the reproduced burst sig-  ing of the track by the
head 19 on the tape nal and the phase of the reference signal ae   11 and a
D.C. level of [1] during the re- compared to each other. A control signal
is  cording of the track by the head 21 on the produced by the comparator
84 to control the  tape 11. The rectangular signal [err] is sup- 25   phase
of the oscillator 79 so that the A.P.C.  plied to the D-terminal of a
D-type flip-flop   90 loop will be operative to hold the chrominance   103,
whereas the vertical sync signal Vs shown signal obtained at the output of
the comb  in Fig. 11C which is separated from the com- filter 81 at a
constant phase regardless of the  posite signal by the vertical sync signal
field interval. However, for a short time after  separator 37 is supplied
to the timing terminal 30  the phase of the carrier signal .of the repro-
T of the flip-flop 103 and to the servo 56   95 duced chrominance signal
changes, as shown  and control signal transducer 57. With the in Fig. 9C,
the A.P.C. circuit cannot follow  flip-flop 103 being thus connected, the
out- the rapid change immediately. As a result,  put signal obtained from
the Q-terminal the hue balance of the chrominance Signal will  thereof will
be a rectangular signal SD shown 35   be disturbed at initial parts of each
field  in Fig. 11E, which goes up at the time when  100 interval.
the vertical sync signal [err] is supplied thereto Fig. 10 shows an
embodiment of a recording  during the time that the signal [err] has a D.C
and reproducing apparatus in accordance with 'level [1] and goes down in
response to the the present invention, which apparatus is' following
vertical sync signal [err]. The rect- 40   adapted to overcome the
above-described de-  angular signal SD is supplied to the J-ter-  105 fect.
The recording section includes many  minal of: the J-K flip-flop 104,
whereas the components found in the recording apparatus  signal [err] shown
in Fig. lD, which is formed shown in Fig. 3 and the playback section  by
separating the borizontal sync signals from' includes some components found
in the play-  the composite sync' signal by the horizontal 45   back
apparatus of Fig. 5. The description of  sync separator 36 and applying
them to a' 110 these components and their operation will not  monostable
multivibrator 105, is supplied to be unnecessarily repeated.
the timing terminal thereof. The output signal Between the-input terminal
22 and the hori-  Sc obtained from the Q-terminal of the J-K zontal and
vertical synchronizing separators  flip-flop 104 is supplied to the
switching cir- 50   36 and 37 are two double throw switches 91  cuit 33 as
the switching signal. It will be  115 and 92. The arm  of another double
'throw   apparent that the signal [err] has a 'D.C. level switch 93 is
connected to the transducers 19  of [0] while tie signal SD is [0], but
changes 



and 21. The arm of each of the switches 91-  from the D.C. level. [0] or
from the level 93 makes contact either with a pole identi-  [1] to [0] at
the end of every horizontal 55   fed R or a pole identifiedP, depending
upon  interval during the tie .that the signal SD  120 whether the
apparatus is to be used for re-  is [1], In addition, it should be noted
that the cording or playback. In practice the arms of  switching signal
[err] goes up at the time when the three switches 91-93 would be mechanic-
the first horizontal rate sync signal PH is ally linked together to operate
as a three-pole  supplied thereto after the rectangular signal 60
double-throw switch.                     SD goes up to [11. This means
that, if the  125 The chrominance components of the video  time relation
between the horizontal rate sync signal applied to the input terminal 22 to
be  signal PH and the signal SD is as shown in recorded are separated out
by the comb filter  Fig. 11E, the signal [err] will always be [11 in 29.
and applied to a balanced modulator' 31, the odd horizontal intervals of
the even field    1,493,876
8 intervals during recording. As a result, the  level [1] during odd
horizontal intervals of   65 switching circuit will  be switched to the
the even field intervals. Acordingly, the logic opposite pole from that in
Fig. 10 during the  circuit shown in Fig. 12 has the same effect even
horizontal line interval of as               the logic section of the cir-
5  field intervals, so that the chrominance signal  cuit shown in Fig. 10.
The magnetic recording and/or reproduc-   70 [err] having the opposite
polarity will be sup-  ing apparatus in accordance with the present plied
to the mixing circuit 28 in only the  invention can be' used not only for
NTSC above-described intervals. In. the remaining  signals, but else for
PAL signals. In the intervals; the switching circuit 33 is in the
apparatus for PAL signals, the switching cir- 10  state shown in Fig. 10,
so that the chrominance  clt 33 is switched at every  second horizontal
75 signal [err] having the positive polarity is sup   interval and the comb
filter 81 is constructed plied to the mixing circuit 28.            in such
a manner that the chrominance signal During playback, the time relation
between  during each line interval and the chrominance the signal [err] and
the signal SD is the                   the second preceeding line interval
15   as that in recording. 'Accordingly,. during the  are combined.
.80 even horizontal line intervals of the even field  As shown in Fig. 14A,
a PAL signal is intervals, the switching circuit 33 is switched
characterized by the reversat of polarity (or to the opposite state from
that in Fig. 10, so  180 degree phase shift) of the sub-carrier of one that
the chrominance signal [err] having the  chrominance component at line
repetition rate. 20   positive polarity will be obtained therefrom.  The
sub-carrier to be reversed is the one on   85 During the remaining.
intervals, the switch-  which  the red  color difference signal is ing
circuit 33 is in the state shown in Fig. 10,  modulated. This signal is
represented by the so that the chrominance signal [err] will be ob-  vector
V and is sometimes referred to as the tained as it was recorded. Thus, the
chromin-  (R-Y) signal. The blue color difference signal 25   ance  signal
obtained from the switching cir-  referred to by the vecor U, and sometimes
90 cuit 33 will have a constant polarity for every  referred to as the
(B-Y) signal is modulated field interval.                              on a
sub-carrier that has the- same frequency Also, it will be apparent that the
apparatus  as that on which the  red color difference sig- will produce a
similar result if the signal' SD  nal is modulated buthas a constant phase.
The 30   has a DC lev  of [1] during odd field inter-  vector sum of the V
and U components dur-   95 vals and a DC level of [0] during even field
ing alternate line intervals [err] intervals.
is -the signal U+jV. During the remaining Fig. 12 shows another embodiment
of a  alternate line intervals [err] when logic circuit in  which a T type
flip-flop  the carrier for the 'V signal is inverted, the 35   106 is used
instead of the J-K  flip-flop 104.  vector sum is U-jV.
100 In Fig. 12, the rectangular wave signal [err]     In order to allow  a
PAL  signal to be is supplied to the D-terminal of the flip-flop  properly
decoded, the  burst signal used to 103, whereas the vertical sync signal
[err], as  synchronize the local. subcarrier oscillator in shown in Fig.
[err] which is separated out  the playback. unit, or receiver, has two
phase 40   of 'the composite synchronizing signal [err]  as  relationships.
During line intervals [err]  105 shown in Fig. [err] by the 'vertical sync
[err]  the burst signal is illustrated by separator 37, is supplied to the
timing ter   the..vector B+, whch is. 135  counterclock- minal T  of the
flip-flop 103. The rect-  wise from the axis of the sub-carrer on which
angular wave signal [err], as shown in Fig. 13E,  the V signal is
modulated. During the re- 45   obtained from  the Q-output terminal of the
maining  alternate  line  intervals [err]  110 flip-flop 103 goes up at the
trailing edge of  [err],  the -burst signal has a phase rela- the signal
[err]  and goes down at the trail-  tionship illustrated by the vector -B-,
which ing edge of the following signal [err] . The  is 90 degree removed
from  the angle of the B+ signal" SDD is supplied to the reset terminal
vector and is 2250 counterclockwise from the. 



50  RD of the T-type flip-flop 106 and the com-  axis of the U signal.
Assuming -that the switch-   115 posite synchronizing signal     is
supplied to.  ing signal [err] shown in Fi  14B, which is the T-input
terminal of the flip-flop 106.    reversed during alternate pairs of
horizontal With the logic circuit constructed in this  intervals
[err],[err], ..., is supplied to way, the output signal So obtained from
the  the switching circuit 33 during recording, the Q-output terminal of
the flip-flop 106 will  phase of the chrominance carrier signal is re-  120
always be [0] when the signal  [err] is [0],  versed during those intervals
as shown in Fig. and will be [0] or [1] alternately during the   14C.
Accordingly, the switching signal  to be correct horizontal intervals. The
alternate  supplied to the switching circuit  33 in the [01 or [1]  is
produced' by the signal going to   reproducing section has to correspond to
the 60   [1] at the occurrence of the leading edge of  signal  cp in the
recording section. If the  125 the first horizontal pulse, then changing to
a  switching signal [err] in the reproducing section [01 at the occurrence
of the leading edge of has the opposite polarity from that in the re- the
next following pulse and so on. Further,  cording. section, as shown- in
Fig. 14D, the it will be apparent that the signal So has DC   chrominance
signal obtained from -the switch-    9
1,493,876                                          9 ing circuit 33 will be
reversed in phase from   plied through the switching device in one   65 the
original one. Further, if the switching sig-  polarity with said switching
device in a first nal [err] in the reproducing section is different  state
thereof and are supplied through the by 900 from  that in the recording
section,  switching device in the opposite polarity with 5   as shown in
Fig. 14F, the switched chromin-  the switching device in a second state
thereof; ance signal shown in Fig. 14G  will be a  and a switch control
circuit for maintaining   70 (        quite different signal from  the
correct PAL   said switching device in said first state for signal.
alternate field intervals and, during the inter- However, it is possbile to
obtain the de-  vening field  intervals, being  operative to 10  sired
chrominance signal easily in the case of  change-over said switching device
from one of a PAL signal. To achieve this, the logic  said states to the
other of said states at the   75 circuit shown in Fig, 10 is further
provided  end of selected line intervals of said inter- with another J-K
flip-flop 107 Fig. 15 in  vening field intervals, said switch control cir-
which the switching signal So supplied from   cuit comprising a first
flip-flop responsive to 15   Q-output terminal of the J-K flip-flop 104  a
first timing signal at the field repetition is frequency divided to
one-half the fre-  rate; a signal generator to generate signals   80 quency
of the switching signal [err]. In order  synchronous with the rotation of
the trans- to perform  this frequency division, the out-  ducer means, said
signal generator being con- put signal [err] is supplied to the timing ter-
nected to a control terminal of said first flip- 20   minal T of the
flip-flop 107, and the output  flop to control the polarity of the output
sig- signal SD from  the D-type flip-flop 103 is  nal therefrom to have a
specific polarity dur-   85 supplied to the J-input terminal of the flip-
ing even fields and reverse polarity during flop 107. The frequency divided
switching  odd fields; a second flip-flop responsive to a signal [err]
shown in Fig. 17B is obtained from   second timing signal at the line
repetition 25   the Q-output terminal of the flip-flop 107.  rate; a
connection from an output terminal of In a similar way, the logic circuit
in Fig.  said first flip-flop to a controlling input ter-   90 16, which
corresponds to that in Fig. 12, can  minal of said second flip-flop to
allow said also be provided with another T-type flip-flop  second flip-flop
to operate only during those 108, in which the signal [err] from the flip-
intervening fields when the output signal of 30  flop 106 is frequency
divided.                said first flip-flop has a predetermined one of
With the logic circuit for a PAL signal  said polarities thereof, said
second flip-flop   95 thus constructed, the switching signal [err],  having
an output signal of predetermined which is obtained by frequency dividing
the  polarity for the first line interval of each of signal So having the
value [1] during the  said intervening fields in which the second 35   even
or odd) line intervals of the even or flip-flop operates; and means
applying said (odd) field intervals and [0] in the remaining  output signal
from said second flip-flop to said  100 intervals, will be [1] in the even
(or odd)  switching device for controlling the latter numbers of the
succeeding two line intervals  therewith. of the even (or odd) field
intervals and       2. A recording and/or reproducing system 40   [0] in
the remaining intervals. As a result,  according to claim  1, in which said
first when the switching circuit 33 in the recording  flip-flop is a D-type
flip-flop having a timing  105 and reproducing sections are controlled by
the  input terminal to receive the first timing sig- switching  signal
[err], the  phase  of the  nal and a control input terminal connected to
chrominance signal during playback will be. receive signals from said
signal generator, and 45  the same as during recording.
said second flip-flop is a J-K flip-flop having Further, although in the
above-described   a timing input terminal to receive the second  110
embodiment, the switching circuit is inserted  timing signal and a control
input terminal con- 



in the transmission line of the chrominance  nected to an output terminal
of said first flip- signal, it might be connected, instead, after  flop to
be controlled thereby. 50  the carrier oscillator 32 so that the phase of
3. A recording and/or reproducing system the carrier signal is reversed, A
similar modi-  according to daim 1, in which said first flip-  115 fication
may be made in the reproducing  flop is a D-type flip-flop having a timing
section with the switch 33 being connected  input terminal to receive the
first timing after the oscillator 79.                     signal and a
control input terminal con- nected to receive signals from said signal 55
WHAT WE CLAIM  IS: -                        generator, and said second
flip-flop is a T-  120 1. A recording and/or reproducing system   type
flip-flop having a timing input terminal for colour television signals
comprised of  to receive the second timing signal and a field intervals
each made up of line intervals,  control input terminal connected to an
output in which chrominance components of the  terminal of said first
flip-flop to be con- 60  colour television signals are supplied through
trolled thereby.                          125 a switching device to rotary
transducer means  4. A recording and/or reproducing system during recording
and/or from  rotary trans-  according to claim  3, further comprising ducer
means during reproducing so that at  means to generate said first timing
signal from least said chrominance components are sup-  the field
synchronizing signal so as to have    9
1,493,876                                        9 ing circuit 33 will be
reversed in phase from   plied through the switching device in one   65 the
original one. Further, if the switching sig-  polarity with said switching
device in a first nal [err] in the reproducing section is different state
thereof and! are supplied through the by 900 from  that in the recording
section,  switching device in the opposite polarity with 5   as shown in
Fig. 14F, the switched chromin-  the switching device in a second state
thereof; ance signal shown in Fig. 14G  will be a  and a switch control
'circuit for maintaining   70 quite different signal from the correct PAL
said switching device in said first state for signal.
alternate field intervals and,. during the inter- However, it is possbile
to obtain the de-  vening field- intervals, being operative to 10   sired
chrominance signal easily in the case of  change-over said switching device
from one of a PAL  signal. To achieve this, the logic  said states to the
other of said states at the   75 circuit shown in Fig. 10 is further
provided  end of selected line intervals of said inter- with another J-K
flip-flop 107 Fig. 15 in  vening field intervals, said switch control cir-
which the switching signal So supplied from cuit comprising a first
flip-flop responsive to 15   Q-output terminal of the JK flip-flop 104   a
first timing signal at the fid  repetition is frequency divided to one-half
the fre-  rate; a signal generator to generate signals  80 quency of the
switching signal [err]. In order  synchronous with the rotation of the
trans- to perform  this frequency division, the out-  ducer means, said
signal generator being con- put signal So is supplied to the timing ter-
nected to a control terminal of said first flip- 20   minal T of the
flip-flop 107, and the output  flop to control the polarity. of the output
sig- signal SD from  the D-type flip-flop 103 is  nal therefrom to have a
specific polarity dur-   85 supplied to the J-input. terminal of the flip-
ing even fields and reverse 'polarity during flop 107. The frequency
divided switching  odd fields; a second flip-flop responsive to a signal
[err] shown in Fig. 17B is obtained from   second; timing signal at the
line repetition 25   the Q-output terminal of the flip-flop 107.  rate; a
connection from an output terminal of In a similar way, the logic circuit
in Fig.  said first flip-flop to a 'controlling input ter-   90 16, which
corresponds to. that in Fig, 12, can  minal of said second flip-flop to
allow said also be provided with another T-type flip-flop  second flip-flop
to operate only during those 108, in which the signal So from the flip-
intervening fields' when the output signal of 30  flop 106 is frequency
divided.                said first flip-flop -has a predetermined one of
With the logic circuit for a PAL signal said polarities thereof, said
second flip-flop   95 thus constructed, the switching signal [err],  having
an outputsignal of predetermined which is obtained by frequency dividing
the polarity for 'the first line interval of each of signal [err] having
the value [1] during the. said intervening fields in which the second 35
even or odd) line intervals.of the even or  flip-flop operates; and means
applying said (odd).field intervals and [0] in the remaining  output signal
from said second flip-flop to said  100 intervals, will be [1] in the even
(or odd)  switching  device for controlling the latter numbers of the
succeeding two line intervals  therewith. of the even (or odd) field
intervals and       2. A recording and/or reproducing system 40   [0] in
the remaining intervals. As a result,  according to claim  1, in which said
first when the switching circuit 33 in the recording  flip-flop is a D-type
flip-flop having a timing  105 and reproducing sections are controlled by
the  input terminal to receive the first timing sig- switching  signal
[err], the  phase  of the  nal and a control input terminal connected to
chrominance signal during playback will be  receive signals from said
signal generator, and 



45   the same as during recording.                 said second flip-flop is
a J-K flip-flop having Further,' although in the above-described   a timing
input terminal to receive the second  110 embodiment, the switching circuit
is inserted  timing signal and a control input terminal con- in the
transmission line of the chrominance  nected to an output terminal of said
first flip- signal, it might be connected, instead, after  flop to be
controlled thereby. 50  the carrier oscillator 32 so that the phase of
3. A recording and/or reproducing system the carrier signal is reversed, A
similar modi-  according to claim 1, in which said first flip-  115
fication may be made in the reproducing  flop is a D-type flip-flop. having
a timing section with the switch 33 being connected  input terminal to
receive the first timing after the oscillator 79.
signal and a control input terminal con- nected to receive signals from
said signal 55     WHAT WE CLAIM  IS: -                       generator,
and said second flip-flop is a T-  120 1. A recording and/or reproducing
system   type flip-flop having a timing input terminal for colour
television signals comprised of  to receive the second timing signal and a
field intervals each made up of line intervals,  control input terminal
connected to an output in which chrominance components of the   terminal of
said first flip-flop to be con- 60  colour television signals are supplied
through   trolled thereby.                          125 a switching device
to rotary transducer means  4. A recording and/or reproducing system during
recording and/or from  rotary trans-  according to claim  3, further
comprising ducer means during reproducing sothat at  means to generate said
first timing signal from least said chrominance components are sup-  the
field synchronizing signal so as to have    10                   1,493,876
10 a trailing edge preceding the first line syn-  reference to and as shown
by Figure- 10 of the   30 chronizing signal in the next field interval,
accompanying drawings. and in which said D-type flip-flop is con-    8. A
recording and/or reproducing system, trolled by said trailing edge of the
first tim-  substantially as hereinbefore described with 5   ing signal.
reference to and as shown by Figure 10 of 5. A recording and/or reproducing
system  the accompanying drawings, modified sub-  35 according to claim  2,
further comprising a  stantially as  hereinbefore  described  with second
J-K flip-flop having a timing input  reference to and as shown by Figure 12
of the terminal connected to an output terminal of  accompanying drawings.
10  the first mentioned J-K flip-flop and a con-    9. A recording and/or
reproducing system, trol input terminal connected to said output
substantially as hereinbefore described with   40 terminal of said D-type
flip-flop to generate,  reference to and as shown by Figure 10 of only
during those fields when the first J-K  the accopanying drawings modified
substan- flip-flop operates, a square wave having a  tially as hereinbefore
described with reference 15  repetition rate equal to one-half the line re-
to  and as shown by Figure- 15  of the petition rate.
accompanying drawings.                       45 6. A recording and/or
reproducing system   10. A recording and/or reproducing sys- according to
claim  3, further comprising a  tern, substantially as hereinbefore
described second T-type flip-flop having a timing in-   with reference to
and as shown by Figure 10 20   put terminal connected to an output terminal
of the accompanying drawings, modified sub- of the first mentioned T-type
flip-flop and a  stantially  as hereinbefore  described  with   50 control
input terminal connect to said out-  reference to and as shown by Figure 16
of put terminal of said D-type flip-flop to  the accompanying drawings.
generate, only during those fields when the        - 25  first T-type
flip-flop operates, a square wave        J. A. KEMP & CO., having a
repetition rate equal to one-half the      Chartered Patent Agents, line
repetition rate.                                  14 South Square, 7. A
recording and/or reproducing system,            Gray's Inn, substantially
as hereinbefore described with   London, WC1R 5EU, Printed for Her
Majesty's Stationery Office, by the Courier Press, Leamington Spa, 1977
Published by The Patent Office, 25 Southampton Buildings, London, WC2A lAY,
from which copies may be obtained.    


