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Description 

The  present  invention  generally  relates  to  multiplexed  color  video  signal  recording  and  reproducing 
apparatuses,  and  more  particularly  to  a  recording  and  reproducing  apparatus  which  records  a  multiplexed 

5  signal  on  a  recording  medium  at  the  time  of  a  recording.  The  multiplexed  signal  is  obtained  by  time  base 
compressing  at  least  one  of  two  kinds  of  color  difference  signals,  time-division-multiplexing  the  time  base 
compressed  color  difference  signal  with  the  other  color  difference  signal,  and  multiplexing  the  time 
division  multiplexed  signal  with  a  luminance  signal  which  is  not  subjected  to  a  time  base  compression.  At 
the  time  of  a  reproduction,  the  time  base  compressed  color  difference  signal  within  the  multiplexed  signal 

10  which  is  reproduced  from  the  recording  medium,  is  time  base  expanded  to  the  original  time  base.  A 
reproduced  color  video  signal  is  formed  from  the  color  difference  signal  which  is  returned  to  the  original 
time  base,  the  other  color  difference  signal,  and  the  luminance  signal. 

Among  the  existing  color  video  signal  recording  and  reproducing  apparatuses  such  as  video  tape 
recorders  (VTRs),  the  more  popular  recording  and  reproducing  apparatuses  separate  a  luminance  signal 

15  and  a  carrier  chrominance  signal  from  a  standard  system  composite  color  video  signal.  The  standard 
system  is  a  system  such  as  the  NTSC  system,  the  PAL  system,  and  the  SECAM  system.  The  separated 
luminance  signal  is  frequency-modulated,  and  the  separated  carrier  chrominance  signal  is  frequency- 
converted  into  a  low  frequency  range.  The  frequency  converted  carrier  chrominance  signal  is  frequency- 
division-multiplexed  with  the  frequency  modulated  luminance  signal  and  recorded  on  a  recording 

20  medium.  At  the  time  of  the  reproduction,  a  signal  processing  opposite  to  the  signal  processing  carried  out 
at  the  time  of  the  recording,  is  carried  out  to  obtain  a  reproduced  composite  color  video  signal  which  is  in 
conformance  with  the  original  standard  system.  In  other  words,  the  more  popular  recording  and 
reproducing  apparatuses  employ  the  so-called  low-band-conversion  recording  and  reproducing  system. 

Other  various  recording  and  reproducing  systems  have  been  proposed  besides  the  low-band- 
25  conversion  recording  and  reproducing  system.  For  example,  there  was  a  proposed  recording  and 

reproducing  apparatus  which  was  designed  to  subject  two  kinds  of  color  difference  signals  which  are 
obtained  by  frequency-demodulating  the  carrier  chrominance  signal  to  a  time  base  compression,  and  also 
subject  the  luminance  signal  to  a  time  base  compression.  According  to  this  proposed  recording  and 
reproducing  apparatus,  the  time  base  compressed  signals  are  time-division-multipiexed,  and  the  time 

30  division  multiplexed  signal  is  frequency-modulated  and  recorded  on  the  recording  medium.  At  the  time  of 
the  reproduction,  a  signal  processing  opposite  to  the  signal  processing  carried  out  at  the  time  of  the 
recording,  is  carried  out  to  obtain  a  reproduced  composite  color  video  signal  which  is  in  conformance  with 
the  original  standard  system.  An  example  of  such  a  recording  and  reproducing  apparatus  may  be  found  in 
the  German  Published  Patent  Specification  No.  2629706,  for  example.  This  proposed  recording  and 

35  reproducing  apparatus  takes  into  account  the  difference  in  the  bands  of  the  luminance  signal  and  the  color 
difference  signals,  and  takes  measures  so  that  the  color  difference  signals  having  the  narrower  band  can  be 
transmitted  within  the  horizontal  blanking  period.  In  other  words,  one  of  the  color  difference  signals  which 
is  transmitted  within  one  horizontal  scanning  period  (1H),  is  subjected  to  a  time  base  compression  into 
approximately  20%  of  1H.  In  addition,  to  utilize  the  band  effectively,  the  luminance  signal  is  subjected  to  a 

40  time  base  compression  into  approximately  80%  of  1  H  so  as  to  occupy  a  band  which  is  in  the  same  range  as 
the  band  of  the  time  base  compressed  color  difference  signal,  and  transmitted.  Further,  the  two  color 
difference  signals  are  time-division-multiplexed,  as  a  line-sequential  signal  in  which  the  two  color 
difference  signals  are  alternately  transmitted  for  every  1H,  with  the  time  base  compressed  luminance 
signal.  This  time  division  multiplexed  signal  is  supplied  to  a  frequency  modulator,  and  an  output  signal  of 

45  the  frequency  modulator  is  recorded  on  the  recording  medium.  At  the  time  of  the  reproduction,  a  signal 
processing  opposite  to  the  signal  processing  carried  out  at  the  time  of  the  recording,  is  carried  out  to  obtain 
a  reproduced  composite  color  video  signal.  The  recording  and  reproducing  system  employed  in  this 
proposed  recording  and  reproducing  apparatus,  will  hereinafter  be  referred  to  as  a  timeplex  system.  An 
article  entitled  "Moglichkeiten  der  Qualitatsverbesserung  beim  heutigen  Fernsehsystem"  by  H  Schonfelder 

so  at  pages  187  to  196  of  Fernsheh-  und  Kino-Technik  (Heidelberg,  Dr  Alfred  Huttig  Verlag  GmbH,  37 
Jahrgang,  No.  5,  1983)  refers  to  the  timeplex  system. 

According  to  the  timeplex  system  which  transmits  the  time-division-multiplexed  signal,  there  is  no 
duration  in  which  the  luminance  signal  and  the  color  difference  signal  are  transmitted  simultaneously.  In 
the  case  of  the  NTSC  system  color  video  signal  and  the  PAL  system  color  video  signal,  a  mutual 

55  interference  and  moire  may  occur  between  the  luminance  signal  and  the  color  difference  signals,  because 
the  luminance  signal  and  the  carrier  chrominance  signal  are  band-share-multiplexed  and  transmitted. 
However,  such  a  mutual  interference  and  moire  will  not  occur  according  to  the  timeplex  system.  In 
addition,  even  when  the  color  video  signal  of  any  one  of  the  NTSC  system,  the  PAL  system,  and  the  SECAM 
system  is  recorded  by  an  azimuth  recording  and  reproducing  system  on  tracks  having  the  horizontal 

60  synchronizing  signals  recorded  in  non-alignment  between  mutually  adjacent  tracks  and  then  reproduced, 
there  is  substantially  no  crosstalk  from  the  adjacent  tracks  due  to  the  azimuth  loss  effect,  and  it  is  possible 
to  obtain  a  reproduced  picture  of  a  high  picture  quality.  This  is  because  the  time  division  multiplexed  signal 
is  recorded  on  the  adjacent  tracks  in  the  form  of  a  frequency  modulated  signal  which  is  obtained  by 
frequency-modulating  by  the  time  division  multiplexed  signal  a  high-frequency  carrier  which  has  a  large 

65  azimuth  loss  effect. 
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The  time  base  compressed  luminance  signal  and  the  time  base  compressed  color  difference  signal 
employed  in  the  timeplex  system,  both  have  an  energy  distribution  in  which  the  energy  is  large  in  the  low 
frequency  range  and  the  energy  is  small  in  the  high  frequency  range.  In  other  words,  the  time  base 
compressed  luminance  signal  and  the  time  base  compressed  color  difference  signal  assume  a  signal 

s  format  which  is  suited  for  the  frequency  modulation.  Thus,  it  is  possible  to  obtain  a  large  modulation  index, 
and  the  signal-to-noise  (S/N)  ratio  can  be  greatly  improved.  Moreover,  it  is  possible  to  substantially 
eliminate  a  deviation  in  the  reproducing  time  base  when  expanding  the  time  base. 

However,  according  to  the  timeplex  system,  the  luminance  signal  which  has  a  relatively  wide  band 
compared  to  the  color  difference  signals,  is  also  time  base  compressed  and  transmitted,  as  in  the  case  of 

70  the  color  difference  signals.  For  this  reason,  it  is  necessary  to  provide  a  complex  and  expensive  time  base 
compressing  circuit  which  uses  a  high  sampling  frequency,  exclusively  for  the  luminance  signal.  As  a 
result,  there  are  problems  in  that  the  circuit  construction  of  the  recording  and  reproducing  apparatus  as  a 
whole  is  complex,  and  the  manufacturing  cost  of  the  recording  and  reproducing  apparatus  is  high. 

In  addition,  in  the  conventional  recording  and  reproducing  apparatus  employing  the  timeplex  system, 
15  separates  a  reproduced  horizontal  synchronizing  signal  from  the  reproduced  time  division  multiplexed 

color  video  signal,  in  a  synchronizing  signal  separating  circuit.  The  time  position  of  a  pulse  which  is 
obtained  by  differentiating  the  separated  reproduced  horizontal  synchronizing  signal,  is  used  as  a 
reference  to  separate  a  reproduced  time  base  compressed  luminance  signal  and  a  reproduced  time  base 
compressed  line-sequential  color  difference  signal  from  the  reproduced  time  division  multiplexed  color 

20  video  signal.  The  time  position  of  the  pulse  is  also  used  as  a  reference  to  determine  the  starting  points  of 
write-in  and  read-out  operations  with  respect  to  a  memory  so  as  to  perform  the  time  base  expansion. 
Hence,  a  circuit  must  be  provided  to  process  the  horizontal  synchronizing  signal,  and  the  processing  of  the 
horizontal  synchronizing  signal  is  relatively  troublesome  to  perform. 

Further,  the  timeplex  system  requires  a  processing  in  which  the  horizontal  synchronizing  signal  is 
25  separated  from  the  luminance  signal  and  is  inserted  into  a  predetermined  position  in  the  time  division 

multiplexed  color  video  signal  so  as  to  transmit  the  separated  horizontal  synchronizing  signal  as  the 
horizontal  synchronizing  signal  of  the  time  division  multiplexed  signal.  Thus,  the  processing  of  the 
horizontal  synchronizing  signal  is  relatively  troublesome  to  perform.  When  transmitting  the  l-signal  and  the 
Q-signal  as  the  color  difference  signals,  there  is  a  problem  in  that  the  l-signal  is  band-limited  to  the  same 

30  extent  as  the  Q-signal  because  the  time  base  compression  rates  of  the  l-signal  and  the  Q-signal  are  the 
same. 

According  to  the  invention,  there  is  provided  a  multiplexed  color  video  signal  recording  and 
reproducing  apparatus  comprising  time  division  multiplexed  signal  producing  means  supplied  with  first 
and  second  color  difference  signals,  for  producing  a  time  division  multiplexed  signal  in  which  a  time  base 

35  compressed  second  color  difference  signal  and  one  of  a  time  base  compressed  first  color  difference  signal 
and  a  time  base  non-compressed  first  color  difference  signal  having  a  part  thereof  eliminated  are 
alternately  multiplexed  in  time  division  for  every  predetermined  time  period  and  in  which  the  phase  is 
inverted  for  every  predetermined  number  of  horizontal  scanning  periods,  characterized  in  that  there  are 
provided:  first  multiplexing  means  for  multiplexing  a  time  base  non-compressed  luminance  signal  and  the 

40  time  division  multiplexed  signal  obtained  from  said  time  division  multiplexed  signal  producing  means,  for 
producing  a  multiplexed  color  video  signal,  said  time  base  non-compressed  luminance  signal  comprising  a 
time  base  non-compressed  horizontal  synchronizing  signal  and  a  time  base  non-compressed  horizontal 
blanking  signal;  recording  means  for  recording  the  multiplexed  color  video  signal  obtained  from  said  first 
multiplexing  means  on  a  recording  medium;  reproducing  means  for  reproducing  the  recorded  signal  from 

45  the  recording  medium  so  as  to  obtain  a  reproduced  multiplexed  color  video  signal;  comb  filter  circuit 
means  supplied  with  the  reproduced  multiplexed  color  video  signal  obtained  from  said  reproducing 
means,  for  separating  a  reproduced  time  division  multiplexed  signal  and  a  reproduced  luminance  signal 
from  the  reproduced  multiplex  color  video  signal;  color  difference  signal  reproducing  circuit  means  for 
obtaining  reproduced  first  and  second  color  difference  signals  by  switching  the  reproduced  time  division 

50  multiplexed  signal  from  said  comb  filter  circuit  means  based  on  a  switching  signal  which  is  formed  from  a 
horizontal  synchronizing  signal  within  the  reproduced  luminance  signal  from  said  comb  filter  circuit  means 
so  as  to  eliminate  the  phase  inversion,  and  by  time  base  expanding  the  time  base  of  the  reproduced  first 
and  second  color  difference  signals  to  the  original  time  base;  encoder  means  for  producing  a  carrier 
chrominance  signal  which  is  in  conformance  with  a  predetermined  standard  television  system  from  the 

55  reproduced  first  and  second  color  difference  signals  obtained  from  said  color  difference  signal  reproducing 
circuit  means;  and  second  multiplexing  means  for  multiplexing  the  reproduced  luminance  signal  obtained 
from  said  comb  filter  circuit  means  and  the  carrier  chrominance  signal  obtained  from  said  encoder  means 
so  as  to  produce  a  reproduced  color  video  signal. 

It  is  thus  possible  to  provide  a  multiplexed  color  video  signal  recording  and  reproducing  apparatus 
so  which  records  a  multiplexed  signal  on  a  recording  medium  at  the  time  of  a  recording.  At  least  one  of  two 

kinds  of  color  difference  signals  is  time  base  compressed,  and  is  then  alternately  time-division-multiplexed 
with  the  other  color  difference  signal,  so  as  to  form  a  time  division  multiplexed  signal  in  which  the  phase  is 
inverted  for  every  1H  or  2H,  where  H  represents  one  horizontal  scanning  period.  The  time  division 
multiplexed  signal  is  multiplexed  with  a  luminance  signal  which  is  not  subjected  to  a  time  base 

55  compression.  At  the  time  of  a  reproduction,  the  luminance  signal  and  the  time  division  multiplexed  signal 

3 
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are  separated  from  the  multiplexed  signal  which  is  reproduced  from  the  recording  medium,  by  use  of  a 
comb  filter.  The  time  base  compressed  color  difference  signal  within  the  time  division  multiplexed  signal, 
is  time  base  expanded  to  the  original  time  base,  in  a  time  base  expanding  circuit.  A  reproduced  color  video 
signal  is  formed  from  the  color  difference  signal  which  is  returned  to  the  original  time  base,  the  other  color 

5  difference  signal,  and  the  luminance  signal.  Time  base  compression  and  expansion  processes  are  not 
performed  with  respect  to  the  luminance  signal.  Thus,  the  circuit  construction  is  simplified  and  the 
manufacturing  cost  of  the  circuit  is  reduced,  compared  to  the  conventional  timeplex  system.  Further,  the 
processing  of  the  horizontal  synchronizing  signal  is  simple  compared  to  the  conventional  timeplex  system 
which  inserts  the  horizontal  synchronizing  signal  separated  from  the  luminance  signal  into  a 

10  predetermined  position  of  the  time  division  multiplexed  color  video  signal  so  as  to  transmit  the  separated 
horizontal  synchronizing  signal  as  the  horizontal  synchronizing  signal  of  the  time  division  multiplexed 
color  video  signal,  because  the  horizontal  synchronizing  signal  is  transmitted  as  it  is. 

It  is  also  possible  to  provide  a  multiplexed  color  video  signal  recording  and  reproducing  apparatus 
which  records  a  multiplexed  signal  on  a  recording  medium  at  the  time  of  a  recording.  Between  a  first  color 

15  difference  signal  having  a  bandwidth  BW,  and  a  second  color  difference  signal  having  a  bandwidth  BW2, 
the  first  color  difference  signal  is  time  base  compressed  by  BWyiBW^+BW;,),  and  the  second  color 
difference  signal  is  time  base  compressed  by  BWaABW  ̂ +  BWa).  The  time  base  compressed  first  and  second 
color  difference  signals  are  alternately  time-division-multiplexed,  so  as  to  form  a  time  division  multiplexed 
signal  in  which  the  phase  is  inverted  for  every  1H,  where  H  represents  one  horizontal  scanning  period.  The 

20  time  division  multiplexed  signal  is  multiplexed  with  a  luminance  signal  which  is  not  subjected  to  a  time 
base  compression.  At  the  time  of  a  reproduction,  the  luminance  signal  and  the  time  division  multiplexed 
signal  are  separated  from  the  multiplexed  signal  which  is  reproduced  from  the  recording  medium,  by  use 
of  a  comb  filter.  The  phase  inversion  in  the  time  division  multiplexed  signal  is  eliminated  by  use  of  a 
switching  circuit.  The  time  base  compressed  first  and  second  color  difference  signals  within  the  time 

25  division  multiplexed  signal  which  is  eliminated  of  the  phase  inversion,  are  time  base  expanded  to  the 
original  time  base,  in  time  base  expanding  circuits.  A  reproduced  color  video  signal  is  formed  from  the  first 
and  second  color  difference  signals  which  are  returned  to  the  original  time  base,  and  the  luminance  signal. 
The  bands  of  the  two  kinds  of  color  difference  signals  after  the  time  base  compression  can  be  set  to  a 
bandwidth  of  BW^+BWa.  Hence,  the  l-signal  will  not  be  band-limited  as  in  the  .case  of  the  conventional 

30  timeplex  system,  and  the  l-signal  can  be  transmitted  in  an  essentially  complete  form  even  when  the 
recording  and  reproducing  band  is  narrow.  Moreover,  since  the  sum  of  the  time  base  compression  rates  is 
equal  to  one,  the  signal  parts  of  the  two  time  base  compressed  color  difference  signals  within  respective 
time-periods  of  1H  can  be  transmitted  within  a  time  period  of  1H  of  the  time  division  multiplexed  signal  in  a 
most  efficient  manner. 

35  In  addition,  the  comb  filter  does  not  operate  during  the  vertical  blanking  period  of  the  reproduced 
luminance  signal,  and  thus,  it  is  possible  to  prevent  phase  distortion  in  the  vertical  synchronizing  signal 
which  has  a  phase  which  differs  by  H/2  between  the  odd  and  even  fields. 

It  is  further  possible  to  provide  a  multiplexed  color  video  signal  recording  and  reproducing  apparatus 
comprising  a  circuit  for  time  base  compressing  a  signal  portion  in  a  predetermined  section  of  a  second 

40  color  difference  signal  having  a  bandwidth  which  is  less  than  or  equal  to  the  bandwidth  of  a  first  color 
difference  signal  so  that  the  time  base  compressed  signal  portion  can  be  multiplexed  within  the  horizontal 
blanking  period  of  the  first  color  difference  signal  and  a  luminance  signal  which  is  not  subjected  to  a  time 
base  compression,  and  for  obtaining  a  first  time  division  multiplexed  signal  having  a  phase  which  is 
inverted  for  every  1H,  where  H  represents  one  horizontal  scanning  period,  means  for  recording  and 

45  reproducing  the  time  division  multiplexed  signal,  a  comb  filter  for  independently  separating  the  luminance 
signal  and  a  second  time  division  multiplexed  signal  solely  made  up  of  the  first  and  second  color  difference 
signals  from  the  reproduced  time  division  multiplexed  signal,  switching  means  for  eliminating  the  phase 
shift  in  the  second  time  division  multiplexed  signal,  a  time  base  expanding  circuit  for  expanding  the  time 
base  of  the  second  color  difference  signal  within  the  second  time  division  multiplexed  signal,  and  a  mixing 

50  circuit  for  obtaining  a  reproduced  color  video  signal  from  outputs  of  the  comb  filter,  the  switching  means, 
and  the  time  base  expanding  circuit.  Only  the  Q-signal  having  the  narrower  band  between  the  l-signal  and 
the  Q-signal  is  subjected  to  the  time  base  compression  and  is  transmitted  within  the  horizontal  blanking 
period.  Hence,  the  l-signal  will  not  be  band-limited  as  in  the  case  of  the  conventional  timeplex  system,  and 
the  l-signai  and  the  Q-signal  can  be  transmitted  in  essentially  complete  forms  even  with  a  narrow  recording 

55  and  reproducing  band.  Further,  the  luminance  signal  and  one  of  the  two  kinds  of  color  difference  signals 
(for  example,  the  l-signal)  are  not  subjected  to  the  time  base  compression,  and  a  correlation  exists  between 
the  luminance  signal  and  the  non-compressed  color  difference  signal.  For  this  reason,  even  when  the 
correlation  in  the  vertical  direction  of  the  picture  is  low,  a  vertical  direction  differentiated  component  of  one 
of  the  luminance  signal  and  the  non-compressed  color  difference  signal,  which  mixes  into  the  other  of  the 

50  luminance  signal  and  the  non-compressed  color  difference  signal  as  a  crosstalk,  can  be  made 
inconspicuous  in  the  reproduced  picture.  Moreover,  because  the  time  base  compressed  color  difference 
signal  is  multiplexed  within  the  horizontal  blanking  period,  a  vertical  direction  differentiated  component  of 
the  time  base  compressed  color  difference  signal  mixes  into  the  luminance  signal  as  a  crosstalk;  however, 
no  problems  are  introduced  since  the  noise  does  not  appear  in  the  reproduced  picture.  On  the  other  hand,  a 

55  vertical  direction  differentiated  component  of  the  luminance  signal  does  not  mix  into  the  time  base 

4 
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compressed  color  difference  signal  as  a  crosstalk,  because  the  horizontal  synchronizing  signal  has  a  perfect 
correlation  in  the  vertical  direction.  Therefore,  even  when  the  vertical  correlation  does  not  exist  in  the 
picture,  the  noise  can  be  greatly  reduced  and  can  be  made  inconspicuous  in  the  reproduced  picture. 
Further,  the  time  base  compression  and  expansion  are  only  performed  with  respect  to  one  of  the  color 

5  difference  signals  (for  example,  the  Q-signal),  and  the  circuit  construction  can  be  simplified  since  it  is  only 
necessary  to  provide  one  time  base  compressing  circuit  and  one  time  base  expanding  circuit.  In  addition, 
the  comb  filter  does  not  operate  during  the  vertical  blanking  period  of  the  reproduced  luminance  signal, 
and  thus,  it  is  possible  to  prevent  phase  distortion  in  the  vertical  synchronizing  signal  which  has  a  phase 
which  differs  by  H/2  between  the  odd  and  even  fields. 

10  it  is  also  possible  to  provide  a  multiplexed  color  video  signal  recording  and  reproducing  apparatus 
which  records  a  multiplexed  signal  on  a  recording  medium  at  the  time  of  a  recording.  The  multiplexed 
signal  is  made  up  of  a  time  division  multiplexed  signal  having  a  phase  which  is  inverted  for  every  2H, 
where  H  represents  one  horizontal  scanning  period,  and  a  luminance  signal  which  is  not  subjected  to  a  time 
base  compression.  The  time  division  multiplexed  signal  is  obtained  by  time  base  compressing  a 

15  line-sequential  color  difference  signal  to  an  extent  so  that  a  signal  part  of  the  line-sequential  color 
difference  signal  within  a  section  substantially  equal  to  an  effective  horizontal  scanning  period  is 
substantially  transmitted  within  the  horizontal  blanking  period.  At  the  time  of  a  reproduction,  two  kinds  of 
color  difference  signals  are  reproduced  from  a  reproduced  time  division  multiplexed  signal  which  is 
separated  by  a  comb  filter.  In  addition,  an  input  reproduced  multiplexed  signal  of  the  comb  filter  is 

20  obtained  at  least  during  the  effective  horizontal  scanning  period,  and  an  output  reproduced  luminance 
signal  of  the  comb  filter  is  obtained  during  the  horizontal  blanking  period.  A  reproduced  color  video  signal 
is  obtained  by  multiplexing  a  carrier  chrominance  signal  which  is  formed  from  the  reproduced  color 
difference  signals,  with  the  input  reproduced  multiplexed  signal  of  the  comb  filter  during  the  effective 
horizontal  scanning  period,  and  with  the  output  reproduced  luminance  signal  of  the  comb  filter  during  the 

25  horizontal  blanking  period.  Such  recording  and  reproducing  apparatus  has  the  following  features: 
(a)  Only  the  luminance  signal  is  transmitted  during  the  effective  horizontal  scanning  period,  and  the 

time  base  compressed  line-sequential  color  difference  signal  is  transmitted  within  the  horizontal  blanking 
period  with  the  phase  thereof  inverted  for  every  2H.  Thus,  even  when  there  is  no  vertical  correlation  in  the 
picture,  the  vertical  direction  differentiated  component  of  the  color  difference  signal  does  not  mix  into  the 

30  luminance  signal  during  the  effective  horizontal  scanning  period,  because  the  input  reproduced 
multiplexed  signal  (reproduced  luminance  signal)  is  transmitted  during  the  effective  horizontal  scanning 
period.  In  addition,  the  vertical  direction  differentiated  component  of  the  color  difference  signal,  which 
mixes  into  the  luminance  signal  as  a  crosstalk  during  the  horizontal  blanking  period,  does  not  appear  as 
noise  in  the  reproduced  picture.  As  a  result,  it  is  possible  to  improve  the  picture  quality  of  the  reproduced 

35  picture. 
(b)  There  is  no  deterioration  in  the  vertical  reproduced  luminance  signal  is  not  obtained  through  the 

comb  filter  during  the  effective  horizontal  scanning  period. 
(c)  The  circuit  construction  can  be  simplified  considerably  when  the  present  invention  is  applied  to  the 

recording  and  reproduction  of  the  SECAM  system  color  video  signal,  compared  to  the  case  where  the 
40  present  invention  is  applied  to  the  recording  and  reproduction  of  the  NTSC  or  PAL  system  color  video 

signal. 
(d)  During  the  vertical  blanking  period,  the  input  reproduced  multiplexed  signal  of  the  comb  filter  is 

used  as  the  reproduced  luminance  signal.  Thus,  it  is  possible  to  prevent  phase  distortion  in  the  vertical 
synchronizing  signal  which  has  the  phase  which  differs  by  H/2  between  the  odd  and  even  fields. 

45  (e)  The  NTSC,  PAL,  and  SECAM  system  color  video  signals  can  be  recorded  and  reproduced  with  a 
common  signal  format. 

The  present  invention  will  be  further  described,  by  way  of  example,  with  reference  to  the 
accompanying  drawings,  in  which: 

Figure  1  is  a  systematic  block  diagram  showing  a  first  embodiment  of  a  recording  system  in  a 
50  recording  and  reproducing  apparatus  according  to  the  present  invention; 

Figures  2(A)  through  2(G)  show  signal  waveforms  for  explaining  the  operation  of  the  block  system 
shown  in  Figure  1; 

Figure  3  is  a  systematic  block  diagram  showing  an  example  of  a  general  recording  signal  processing 
circuit  within  the  block  system  shown  in  Figure  1; 

55  Figure  4  is  a  systematic  block  diagram  showing  a  first  embodiment  of  a  reproducing  system  in  the 
recording  and  reproducing  apparatus  according  to  the  present  invention; 

Figure  5  is  a  systematic  block  diagram  showing  a  general  encoder  within  the  block  system  shown  in 
Figure  4; 

Figure  6  is  a  systematic  block  diagram  showing  a  second  embodiment  of  a  recording  system  in  the 
60  recording  and  reproducing  apparatus  according  to  the  present  invention; 

Figure  7  is  a  systematic  block  diagram  showing  a  second  embodiment  of  a  reproducing  system  in  the 
recording  and  reproducing  apparatus  according  to  the  present  invention; 

Figure  8  is  a  systematic  block  diagram  showing  a  third  embodiment  of  a  recording  system  in  the 
65  recording  and  reproducing  apparatus  according  to  the  present  invention; 

5 
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Figures  9(A)  through  9(G)  show  signal  waveforms  for  explaining  the  operation  of  the  block  system 
shown  in  Figure  8; 

Figure  10  is  a  systematic  block  diagram  showing  a  third  embodiment  of  a  reproducing  system  in  the 
ecording  and  reproducing  apparatus  according  to  the  present  invention; 

Figures  11  A  through  11D  are  diagrams  for  explaining  reproduced  pictures  which  are  obtained  when  a 
uminance  signal  is  recorded  and  reproduced  together  with  a  time  division  multiplexed  signal  which  is 
nade  up  of  two  kinds  of  time  base  compressed  color  difference  signals  and  has  a  phase  which  is  inverted 
ror  every  one  horizontal  scanning  period; 
smbodiment  of  a  recording  system  in  the  recording  and  reproducing  apparatus  according  to  the  present 
nvention; 

Figures  13(A)  through  13(G)  show  signal  waveforms  for  explaining  the  operation  of  the  block  system 
shown  in  Figure  12;  and 

Figure  14  is  a  systematic  block  diagram  showing  a  fourth  embodiment  of  a  reproducing  system  in  the 
recording  and  reproducing  apparatus  according  to  the  present  invention. 

First,  description  will  be  given  respect  to  a  recording  system  in  the  recording  and  reproducing 
apparatus  according  to  the  present  invention.  Figure  1  is  a  systematic  block  diagram  showing  a  first 
smbodiment  of  a  recording  system  in  the  recording  and  reproducing  apparatus  according  to  the  present 
invention.  In  Figure  1,  an  NTSC  system  color  video  signal  applied  to  an  input  terminal  11,  is  supplied  to  a 
lowpass  filter  12  and  to  a  bandpass  filter  13.  The  lowpass  filter  12  separates  a  luminance  signal  from  the 
color  video  signal,  and  the  bandpass  filter  13  separates  a  carrier  chrominance  signal  from  the  color  video 
signal.  For  convenience'  sake,  it  will  be  assumed  that  the  color  video  signal  is  a  color  bar  signal  shown  in 
Figure  2(A).  In  this  case,  a  luminance  signal  EY  shown  in  Figure  2(B)  is  obtained  from  the  lowpass  filter  12. 
In  Figure  2(A),  color  burst  signals  are  represented  by  CB1f  CB2,  and  CB3.  - 

The  carrier  chrominance  signal  obtained  from  the  bandpass  filter  13,  is  a  modulated  signal  which  is 
obtained  by  subjecting  a  chrominance  subcarrier  having  a  frequency  of  3.579545  MHz  to  a  carrier 
suppression  type  quadrature  modulation  by  two  kinds  of  color  difference  signals  /  and  Q.  The  carrier 
chrominance  signal  is  supplied  to  a  decoder  14  wherein  the  carrier  chrominance  signal  is  demodulated  into 
an  l-signal  E,  and  a  Q-signal  EQ.  The  luminance  signal  EY  and  the  color  difference  signals  E,  and  EQ  can  be 
described  by  the  following  known,  equations,  where  ER,  EQ,  and  EB  respectively  represent  primary  color 
signals  of  red,  green,  and  blue  which  are  subjected  to  a  gamma  correction. 

EY=0.299  ER+0.587  EG+0.144  EB 

E,=-0.27(EB-EY)+0.74(ER-EY) 

EQ=0.41  (EB-EY)+0.48(ER-EY) 

The  color  difference  signal  E,  is  a  base  band  signal  occupying  a  band  of  approximately  1  .5  MHz.  When 
the  color  bar  signal  shown  in  Figure  2(A)  is  applied  to  the  input  terminal  11,  the  color  difference  signal  E, 
assumes  a  signal  waveform  shown  in  Figure  2(C).  This  color  difference  signal  E,  is  supplied  to  a  3/4  time 
base  compressing  circuit  15  wherein  the  time  base  is  compressed  by  3/4.  On  the  other  hand,  the  color 
difference  signal  EQ  is  a  base  band  signal  occupying  a  band  of  approximately  0.5  MHz.  When  the  color  bar 
signal  shown  in  Figure  2(A)  is  applied  to  the  input  terminal  11,  the  color  difference  signal  EQ  assumes  a 
signal  waveform  shown  in  Figure  2(D).  The  color  difference  signal  EQ  is  supplied  to  a  1/4  time  base 
compressing  circuit  16  wherein  the  time  base  is  compressed  by  1/4.  In  Figure  2(C),  c,  and  c2  represent  burst 
levels  which  are  D.C.  levels  acting  as  the  color  reference  of  the  color  difference  signal  E,.  Further,  in  Figure 
2(D),  d,  and  d2  represent  burst  levels  of  the  color  difference  signal  EQ.  When  it  is  assumed  that  100%  white 
is  represented  by  a  level  "1",  the  burst  levels  c,  and  c2  are  approximately  equal  to  "0.11",  and  the  burst 
levels  and  d2  are  approximately  equal  to  "-0.17".  The  compressing  circuits  15  and  16  may  each  be 
constituted  by  charge  transfer  elements  such  as  charge  coupled  devices  (CCDs),  or  by  a  digital  circuit 
comprising  an  analog-to-digital  (A/D)  converter,  a  random  access  memory  (RAM),  and  a  digital-to-analog 
(D/A)  converter. 

A  first  time  base  compressed  color  difference  signal  E,c  obtained  from  the  compressing  circuit  1  5,  has 
a  band  of  2.0  MHz  (=1.5  MHz-M3/4)),  and  is  supplied  to  a  multiplexing  circuit  17.  On  the  other  hand,  a 
second  time  base  compressed  color  difference  signal  EQC  obtained  from  the  compressing  circuit  16,  has  a 
band  of  2.0  MHz  (=0.5  MHz -̂(1/4)),  and  is  supplied  to  the  multiplexing  circuit  17.  Thus,  a  time  division 
multiplexed  signal  having  a  band  of  2.0  MHz  and  in  which  the  first  and  second  compressed  color  difference 
signals  E,c  and  EQC  are  alternately  multiplexed  in  time  division,  is  obtained  from  the  multiplexing  circuit  17. 
The  compression  rate  with  respect  to  the  color  difference  signal  E,  is  equal  to  3/4,  and  the  compression  rate 
with  respect  to  the  color  difference  signal  EQ  is  equal  to  1/4,  and  the  sum  of  these  two  compression  rates  is 
equal  to  1.  Further,  as  described  before,  in  the  time  division  multiplexed  signal,  signal  parts  corresponding 
to  respective  time  periods  of  1H  of  the  compressed  color  difference  signals  EIC  and  EQC  are  alternately 
multiplexed  in  time  division,  where  H  represents  one  horizontal  scanning  period.  Thus,  in  a  time  period  of 
1H  of  the  time  division  multiplexed  signal,  the  signal  parts  corresponding  to  the  respective  time  periods  of 
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1H  of  the  compressed  color  difference  signal  E,c  and  EQC  are  satisfactorily  transmitted  as  shown  in  Figure 
2(E). 

In  addition,  the  compressed  color  difference  signals  E,c  and  EQC  each  have  a  band  of  2.0  MHz,  and  can 
be  transmitted  with  a  satisfactory  signal-to-noise  (S/N)  ratio  even  in  a  general  video  tape  recorder  (VTR)  for 

5  home  use  having  a  relatively  narrow  recording  and  reproducing  band.  Hence,  the  frequency  characteristics 
of  the  color  difference  signals  is  not  deteriorated  by  the  narrow  recording  and  reproducing  band. 

The  time  division  multiplexed  signal  shown  in  Figure  2(E),  which  is  obtained  from  the  multiplexing 
circuit  17,  is  supplied  to  a  terminal  18a  of  a  switching  circuit  18.  The  time  division  multiplexed  signal  is  also 
supplied  to  a  terminal  18b  of  the  switching  circuit  18,  through  an  inverter  19. 

10  On  the  other  hand,  the  luminance  signal  EY  is  supplied  to  a  horizontal  synchronizing  signal  separating 
circuit  20.  A  horizontal  synchronizing  signal  which  is  separated  in  the  separating  circuit  20,  is  supplied  to  a 
1/2  frequency  divider  21.  The  frequency  divider  21  produces  a  symmetrical  square  wave  which  is  in  phase 
with  the  horizontal  synchronizing  signal  and  has  a  period  of  2H.  The  output  square  wave  of  the  frequency 
divider  21  is  applied  to  the  switching  circuit  18  as  a  switching  signal,  so  as  to  alternately  switch  the 

75  switching  circuit  18  between  the  terminals  18a  and  18b  for  every  1H.  During  one  time  period  of  1H,  the 
switching  circuit  18  selectively  passes  a  signal  applied  to  the  terminal  18a,  and  during  a  subsequent  time 
period  of  1H.  The  switching  circuit  18  selectively  passes  a  signal  applied  to  the  terminal  18b. 

Accordingly,  an  output  time  division  multiplexed  signal  of  the  switching  circuit  18  has  a  signal 
waveform  shown  in  Figure  2(F).  The  time  division  multiplexed  signal  shown  in  Figure  2(F)  is  obtained  by 

20  alternately  inverting  the  phase  of  the  time  division  multiplexed  signal  shown  in  Figure  2(E)  for  every  1H. 
The  time  division  multiplexed  signal  shown  in  Figure  2(F)  alternatley  has  a  time  period  of  1H  in  which  the 
compressed  color  difference  signals  E|C  and  EQC  are  multiplexed  in  time  division,  and  a  time  period  of  1  H  in 
which  phase  inverted  signals  E|C  and  EQC  of  the  compressed  color  difference  signals  E,c  and  EQC  are 
multiplexed  in  time  division.  The  output  time  division  multiplexed  signal  shown  in  Figure  2(F)  of  the 

25  switching  circuit  18,  is  supplied  to  a  mixing  circuit  23.  The  mixing  circuit  23  is  also  supplied  with  the  output 
non-compressed  luminance  signal  EY  shown  in  Figure  2(B)  of  the  lowpass  filter  12,  through  a  1H  delay 
circuit  22.  The  mixing  circuit  23  produces  a  multiplexed  signal  (multiplexed  color  video  signal)  shown  in 
Figure  2(G),  and  supplies  this  multiplexed  color  video  signal  to  a  recording  signal  processing  circuit  24  as  a 
recording  signal.  At  least  a  delay  of  1H  is  introduced  in  the  compressing  circuits  15  and  16,  and  the  1H  delay 

30  circuit  22  is  provided  so  as  to  compensate  for  the  delay  in  the  compressing  circuits  15  and  16. 
The  processing  circuit  24  performs  a  signal  processing  suited  for  the  magnetic  recording  and 

reproduction,  with  respect  to  the  output  multiplexed  color  video  signal  of  the  mixing  circuit  23.  The 
construction  of  the  processing  circuit  24  is  known  in  the  VTR.  For  example,  the  processing  circuit  24  may 
comprise  a  pre-emphasis  circuit  27,  a  white/dark  clipping  circuit  28,  a  frequency  modulator  29,  and  a 

35  recording  amplifier  30,  as  shown  in  Figure  3.  A  frequency  modulated  signal  which  is  obtained  by 
frequency-modulating  a  carrier  by  the  multiplexed  color  video  signal  shown  in  Figure  2(G),  for  example,  is 
obtained  from  the  processing  circuit  24  and  is  produced  through  an  output  terminal  25.  The  frequency 
modulated  signal  produced  through  the  output  terminal  25  is  supplied  to  rotary  heads  (not  shown)  and  is 
recorded  on  a  magnetic  tape  (not  shown). 

40  Next,  description  will  be  given  with  respect  to  a  reproducing  system  in  the  recording  and  reproducing 
apparatus  according  to  the  present  invention.  Figure  4  is  a  systematic  block  diagram  showing  a  first 
embodiment  of  a  reproducing  system  in  the  recording  and  reproducing  apparatus  according  to  the  present 
invention.  In  Figure  4,  a  frequency  modulated  signal  which  is  reproduced  from  a  magnetic  tape  (not  shown) 
by  rotary  heads  (not  shown),  is  applied  to  an  input  terminal  32.  The  reproduced  frequency  modulated 

45  signal  is  supplied  to  a  reproduced  signal  processing  circuit  33  wherein  a  frequency  demodulation  and  a 
de-emphasis  are  performed  so  as  to  obtain  a  reproduced  multiplexed  color  video  signal  shown  in  Figure 
2(G).  The  reproduced  multiplexed  color  video  signal  is  supplied  to  an  adding  circuit  34,  a  subtracting  circuit 
35,  and  to  a  1H  delay  circuit  36.  The  reproduced  multiplexed  color  video  signal  which  is  delayed  by  1H  in 
the  1H  delay  circuit  36,  is  supplied  to  the  subtracting  circuit  35,  and  is  also  passed  through  a  switching 

so  circuit  37  and  supplied  to  the  adding  circuit  34.  The  circuits  34,  35,  36,  and  37  constitute  a  comb  filter  circuit 
which  is  made  up  of  first  and  second  comb  filters.  The  first  comb  filter  is  constituted  by  the  circuits  34,  36, 
and  37,  and  the  second  comb  filter  is  constituted  by  the  circuits  35  and  36.  A  luminance  signal  within  the 
reproduced  multiplexed  color  video  signal  is  obtained  from  the  adding  circuit  34  of  the  first  comb  filter.  The 
time  division  multiplexed  signal  having  a  phase  which  is  inverted  for  every  1H  as  shown  in  Figure  2(F),  is 

55  obtained  from  the  subtracting  circuit  35  of  the  second  comb  filter. 
A  more  detailed  description  on  the  above  will  be  given  hereinafter.  It  will  be_  assumed  that  there  are 

two  signals  A  and  B,  and  that  the  signal  B  is  transmitted  in  a  sequence  B,  B,  B,B,B,. . .   by  inverting  the 
phase  for  every  1  H.  When  the  signal  A  is  added  to  the  signal  B  which  is  transmitted  in  the  above  sequence, 
a  signal  A+B  is  transmitted  in  the  n-th  line  (horizontal  scanning  line),  a  signal  A+B  is  transmitted  in  the 

so  (n+1)-th  line,  a  signal  A+B  is  transmitted  in  the  (n+2)-th  line,  a  signal  A+B  is  transmitted  in  the  (n+3)-th 
line,  ...,  where  n  is  an  integer.  When  such  an  added  signal  is  passed  through  a  1  H  delay  circuit,  the  signal 
A+B  is  obtained  in  the  (n+1)-th  line,  the  signal  A+B  is  obtained  in  the  (n+2)-th  line,  the  signal  A+B  is 
obtained  in  the  (n+3)-th  line  Accordingly,  from  a  first  comb  filter  which  comprises  the  1  H  delay  circuit 
and  an  adding  circuit  for  adding  input  and  output  signal  of  the  1H  delay  circuit,  a  signal  2A  is  obtained  in  all 

65  of  the  lines.  On  the  other  hand,  from  a  second  comb  filter  which  comprises  the  1H  delay  circuit  and  a 

7 
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subtracting  circuit  for  subtracting  the  output  signal  of  the  1  H  delay  circuit  from  the  input  signal  of  the  1  H 
delay  circuit,  a  signal  2B  is  obtained  in  the  (n+1)-th  line,  a  signal  2B  is  obtained  in  the  (n+2)-th  line,  a  signal 
2B  is  obtained  in  the  (n+3)-th  line,  ...,  that  is,  the  phase  of  the  signal  2B  is  inverted  for  every  1H. 

In  the  present  embodiment,  the  signal  A  is  the  luminance  signal  EY,  and  the  signal  B  is  the  time  division 
5  multiplexed  signal  shown  in  Figure  2(E)  which  is  made  up  of  the  compressed  color  difference  signals  E,c 

and  EQC.  Thus,  the  luminance  signal  EY  is  obtained  from  the  adding  circuit  34,  and  the  time  division 
multiplexed  signal  of  the  compressed  color  difference  signals  E,c  and  EQC  is  obtained  from  the  subtracting 
circuit  35  with  the  phase  inverted  for  every  1H.  In  other  words,  the  time  division  multiplexed  signal  shown 
in  Figure  2(F)  is  obtained  from  the  subtracting  circuit  35.  The  output  time  division  multiplexed  signal  of  the 

10  subtracting  circuit  35  is  supplied  to  a  terminal  38a  of  a  switching  circuit  38.  The  output  time  division 
multiplexed  signal  of  the  subtracting  circuit  35  is  also  supplied  to  a  terminal  38b  of  the  switching  circuit  38, 
through  an  inverter  39. 

On  the  other  hand,  an  output  reproduced  luminance  signal  of  the  adding  circuit  34  is  supplied  to  a 
horizontal  synchronizing  signal  separating  circuit  40  wherein  the  horizontal  synchronizing  signal  is 

'5  separated.  The  output  horizontal  synchronizing  signal  of  the  separating  circuit  40,  is  supplied  to  a  switching 
pulse  generating  circuit  41.  The  switching  pulse  generating  circuit  41  is  supplied  with  the  reproduced 
horizontal  synchronizing  signal  from  the  separating  circuit  40  and  a  reproduced  color  difference  signal  E, 
from  a  4/3  time  base  expanding  circuit  43  which  will  be  described  later  on  in  the  specification.  The 
switching  pulse  generating  circuit  41  detects  the  burst  level  of  the  reproduced  color  difference  signal  E„ 

20  and  generates  a  symmetrical  square  wave  which  has  a  polarity  such  that  the  detected  burst  level  assumes 
the  correct  value  (that  is,  a  value  approximately  equal  to  "0.1  1"  when  100%  white  is  represented  by  "1"  as 
described  before),  in  phase  with  the  reproduced  horizontal  synchronizing  signal,  and  with  a  period  of  2H. 
The  output  square  wave  of  the  switching  pulse  generating  circuit  41  is  applied  to  the  switching  Gircuit38  as 
a  switching  pulse  signal.  As  a  result,  the  switching  circuit  38  is  alternately  connected  to  the  terminals  38a 

25  and  38b  for  every  1H.  The  switching  circuit  38  produces  a  reproduced  time  division  multiplexed  signal  in 
which  the  phase  inversion  is  eliminated  as  shown  in  Figure  2(E),  and  supplies  the  reproduced  time  division 
multiplexed  signal  to  a  signal  separating  circuit  42  located  in  a  subsequent  stage. 

The  signal  separating  circuit  42  supplies  to  the  4/3  time  base  expanding  circuit  43  the  compressed  color 
difference  signal  E,c  which  is  transmitted  within  a  time  period  of  3H/4  from  the  start  of  each  1H,  and 

30  supplies  to  a  4/1  time  base  expanding  circuit  44  the  compressed  color  difference  signal  EQC  which  is 
transmitted  within  a  remaining  time  period  of  TH/4  of  each  1H.  The  expanding  circuit  43  expands  the  time 
base  of  the  compressed  color  difference  signal  E,c  so  as  to  generate  a  reproduced  color  difference  signal  E, 
in  which  the  time  base  is  returned  to  the  original  time  base.  This  reproduced  color  difference  signal  E|  is 
supplied  to  the  switching  pulse  generating  circuit  41  and  to  an  encoder  45.  On  the  other  hand,  the 

35  expanding  circuit  44  expands  the  time  base  of  the  compressed  color  difference  signal  EQC  so  as  to  generate 
a  reproduced  color  difference  signal  EQ  in  which  the  time  base  is  returned  to  the  original  time  base.  This 
reproduced  color  difference  signal  EQ  is  supplied  to  the  encoder  45.  The  encoder  45  forms  a  carrier 
chrominance  signal  which  is  in  conformance  with  the  NTSC  system,  for  example,  from  the  reproduced 
color  difference  signals  E|  and  EQ  which  are  supplied  thereto.  The  carrier  ehrominance  signal  is  supplied  to 

40  a  mixing  circuit  49. 
Figure  5  shows  a  general  construction  of  the  encoder  45.  In  Figure  5,  the  reproduced  color  difference 

signals  E|  and  EQ  are  applied  to  respective  terminals  52  and  53,  and  are  supplied  to  respective  lowpass 
filters  54  and  55.  Output  signals  of  the  lowpass  filters  54  and  55  are  supplied  to  respective  balanced 
modulators  56  and  57.  A  carrier  having  a  frequency  of  3.58  MHz  which  is  obtained  from  a  color 

45  synchronizing  signal  generator  58,  is  supplied  to  the  balanced  modulator  56.  This  carrier  is  also 
phase-shifted  by  -90°  in  a  phase  shifter  59,  and  is  then  supplied  to  the  balanced  modulator  57.  Modulated 
signals  which  are  obtained  by  subjecting  the  carrier  to  a  balanced  modulation  by  the  respective  color 
difference  signals  E,  and  EQ,  are  obtained  from  the  balanced  modulators  56  and  57.  The  output  modulated 
signals  of  the  balanced  modulators  56  and  57  are  supplied  to  an  adding  circuit  60  and  is  added  with  a  color 

so  burst  signal  obtained  from  the  color  synchronizing  signal  generator  58.  As  a  result,  a  carrier  chrominance 
signal  which  is  in  conformance  with  the  NTSC  system,  is  produced  through  an  output  terminal  61. 

The  switching  circuit  37  selectively  passes  the  output  signal  of  the  1  H  delay  circuit  36,  responsive  to  a 
switching  pulse  signal.  This  switching  pulse  signal  is  a  vertical  blanking  pulse  signal  having  a 
predetermined  level  during  a  time  period  corresponding  to  the  vertical  blanking  period,  and  is  obtained  by 

55  passing  the  reproduced  horizontal  synchronizing  signal  through  a  vertical  synchronizing  signal  separating 
circuit  46  and  a  vertical  blanking  pulse  generating  circuit  47.  Hence,  the  switching  circuit  37  is  turned  OFF 
during  the  vertical  blanking  period,  and  blocks  the  transmission  of  the  output  signal  of  the  1H  delay  circuit 
36  to  the  adding  circuit  34.  The  switching  circuit  37  is  turned  ON  during  time  periods  other  than  the  vertical 
blanking  period,  and  permits  the  transmission  of  the  output  signal  of  the  1  H  delay  circuit  36  to  the  adding 

50  circuit  34. 
As  is  well  known,  the  phase  of  the  vertical  synchronizing  signal  differs  by  H/2  between  the  odd  and 

even  fields  due  to  the  interlaced  scanning.  The  switching  circuit  37  is  provided  so  as  to  prevent  the  vertical 
synchronizing  signal  of  the  reproduced  luminance  signal  EY  which  is  obtained  from  the  adding  circuit  34 
from  becoming  distorted  due  to  the  phase  difference  of  H/2  in  the  vertical  synchronizing  signal,  by  use  of 

65  the  first  comb  filter.  Accordingly,  the  first  comb  filter  which  is  constituted  by  the  circuits  34,  36,  and  37  and 
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is  provided  with  respect  to  the  luminance  signal,  is  inoperative  during  the  vertical  blanking  period.  During 
this  time  period  in  which  the  first  comb  filter  is  inoperative,  the  output  reproduced  multiplexed  color  video 
signal  of  the  processing  circuit  33  is  obtained  unchanged  from  the  adding  circuit  34.  The  color  difference 
signals  do  not  exist  in  the  vertical  blanking  period  of  the  reproduced  multiplexed  color  video  signal 

5  (although  the  burst  level  exists  subsequent  to  the  equalizing  pulse  after  the  vertical  synchronizing  signal). 
The  reproduced  luminance  signal  which  is  obtained  from  the  adding  circuit  34,  is  delayed  by  1  H  in  a  1  H 

delay  circuit  48,  and  is  then  supplied  to  the  mixing  circuit  49.  A  time  delay  of  at  least  1  H  is  generated  in  the 
expanding  circuits  43  and  44,  and  the  1H  delay  circuit  48  is  provided  so  as  to  match  the  timing  of  the 
reproduced  luminance  signal  with  the  timing  of  the  reproduced  carrier  chrominance  signal.  The  mixing 

to  circuit  49  mixes  the  reproduced  luminance  signal  from  the  1H  delay  circuit  48  and  the  reproduced  carrier 
chrominance  signal  from  the  encoder  45,  and  generates  a  reproduced  color  video  signal  which  is  in 
conformance  with  the  NTSC  system.  This  reproduced  color  video  signal  is  produced  through  an  output 
terminal  50. 

Hence,  according  to  the  present  embodiment,  the  l-signal  E,  can  be  recorded  and  reproduced  without 
?5  being  band-limited.  Further,  the  color  video  signal  can  be  recorded  and  reproduced  satisfactorily  in  the 

form  of  a  multiplexed  signal  of  the  time  division  multiplexed  signal  and  the  luminance  signal,  even  in  the 
VTR  for  home  use  having  the  relatively  narrow  recording  and  reproducing  band. 

Next,  description  will  be  given  with  respect  to  a  second  embodiment  of  a  recording  system  in  the 
recording  and  reproducing  apparatus  according  to  the  present  invention,  which  is  applied  to  a  SECAM 

20  system  standard  helical  scan  type  VTR,  by  referring  to  Figure  6.  In  Figure  6,  a  SECAM  system  color  video 
signal  applied  to  an  input  terminal  62,  is  supplied  to  a  lowpass  filter  63  and  to  a  bandpass  filter  64.  A 
luminance  signal  is  separated  in  the  lowpass  filter  63,  and  a  carrier  chrominance  signal  is  separated  in  the 
bandpass  filter  64.  As  is  well  known,  the  SECAM  system  carrier  chrominance  signal  is  a  line-sequential 
signal  in  which  a  first  frequency  modulated  color  difference  signal  and  a  second  frequency  modulated  color 

25  difference  signal  alternately  exist  for  every  1H  in  time  sequence.  The  first  frequency  modulated  color 
difference  signal  is  obtained  by  frequency-modulating  a  first  carrier  having  a  frequency  of  4.40625  MHz  by 
a  color  difference  signal  DR  which  is  described  by  the  following  equation,  and  the  second  frequency 
modulated  color  difference  signal  is  obtained  by  frequency-modulating  a  second  carrier  having  a 
frequency  of  4.425  MHz  by  a  color  difference  signal  DB  which  is  described  by  the  following  equation,  where 

30  ER  and  EB  represents  primary  color  signals  of  red  and  blue  which  are  subjected  to  a  gamma  correction,  and 
EY  is  the  luminance  signal  which  is  described  by  the  same  generating  equation  as  the  NTSC  system 
luminance  signal. 

DR=-1.9(ER-EY) 
35 

DB=1.5(Ee-EY) 

The  carrier  chrominance  signal  is  supplied  to  a  frequency  demodulator  65  wherein  the  carrier 
chrominance  signal  is  demodulated  into  a  line-sequential  color  difference  signal  made  up  of  the  color 

40  difference  signals  DR  and  DB.  The  line-sequential  color  difference  signal  is  applied  to  terminals  66a  and  66c 
of  a  switching  circuit  66.  Further,  the  line-sequential  color  difference  signal  is  also  applied  to  a  terminal  66b 
of  the  switching  circuit  66,  through  a  1H  delay  circuit  67.  The  switching  of  the  switching  circuit  66  is 
controlled  responsive  to  a  symmetrical  square  wave  which  is  obtained  by  passing  the  output  luminance 
signal  of  the  lowpass  filter  63  through  a  horizontal  synchronizing  signal  separating  circuit  73  and  a  1/2 

45  frequency  divider  74.  The  symmetrical  square  wave  has  a  period  of  2H.  As  a  result,  the  switching  circuit  66 
alternately  produces  the  input  signals  to  the  terminals  66a  and  66b  through  a  terminal  66d  for  every  1  H,  and 
alternately  produces  the  input  signals  to  the  terminals  66b  and  66c  through  a  terminal  66e  for  every  1H. 
Hence,  the  color  difference  signal  DR  related  to  the  same  time  period  of  1H  is  repeatedly  obtained  from  the 
terminal  66d  during  a  time  period  of  2H,  and  is  supplied  to  a  1/2  time  base  compressing  circuit  68.  On  the 

so  other  hand,  the  color  difference  signal  DB  related  to  the  same  time  period  of  1  H  is  repeatedly  obtained  from 
the  terminal  66e  during  a  time  period  of  2H,  and  is  supplied  to  a  1/2  time  base  compressing  circuit  69. 

The  color  difference  signals  DR  and  DB  are  base  band  signals  occupying  the  same  band  (approximately 
1.3  MHz).  Hence,  when  the  color  difference  signals  DR  and  DB  are  time  base  compressed  by  1/2  in  the 
respective  compressing  circuits  68  and  69,  the  band  of  the  color  difference  signals  DR  and  DB  becomes 

55  equal  to  2.6  MHz  (=1.3  MHz+(1/2)).  Output  time  base  compressed  color  difference  signals  DRC  and  DBC  of 
the  compressing  circuits  68  and  69  are  supplied  to  a  multiplexing  circuit  70  wherein  the  compressed  color 
difference  signals  DRC  and  DBC  are  converted  into  a  time  division  multiplexed  signal.  The  output  time 
division  multiplexed  signal  of  the  multiplexing  circuit  70  is  applied  to  a  terminal  71a  of  a  switching  circuit 
71,  and  is  also  applied  to  a  terminal  71  b  of  the  switching  circuit  71  through  an  inverter  72.  The  compression 

60  rates  with  respect  to  the  color  difference  signals  DR  and  DB  are  each  equal  to  1/2,  and  a  sum  of  these  two 
compression  rates  is  equal  to  1.  Thus,  as  in  the  case  of  the  first  embodiment  described  before,  the 
information  contents  of  the  compressed  color  difference  signals  DRC  and  DBC  in  the  respective  time  periods 
of  1  H,  can  be  transmitted  satisfactorily  within  the  time  period  of  1  H  of  the  time  division  multiplexed  signal. 
The  time  division  multiplexed  signal  has  a  band  which  is  approximately  equal  to  2.6  MHz,  and  can  be 

65  recorded  and  reproduced  with  a  satisfactorily  S/N  ratio  even  by  the  VTR  for  home  use. 
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The  switching  circuit  71  is  controlled  responsive  to  the  symmetrical  square  wave  which  has  the  period 
of  2H  and  is  obtained  from  the  1/2  frequency  divider  74,  so  as  to  alternately  pass  the  input  signals  of  the 
terminals  71a  and  71b  for  every  1H.  Thus,  a  time  division  multiplexed  signal  in  which  the  phase  is  inverted 
for  every  1H,  is  obtained  from  the  switching  circuit  71  and  is  supplied  to  a  mixing  circuit  75. 

5  On  the  other  hand,  the  output  luminance  signal  EYof  the  lowpass  filter  63  is  passed  through  a  1H  delay 
circuit  76  and  is  supplied  to  the  mixing  circuit  75.  The  mixing  circuit  75  produces  a  multiplexed  color  video 
signal  made  up  of  the  non-compressed  luminance  signal  and  the  time  division  multiplexed  signal  in  which 
the  phase  is  inverted  for  every  1H,  and  supplies  the  multiplexed  color  video  signal  to  a  recording  signal 
processing  circuit  77.  The  processing  circuit  77  itself  is  known,  and  converts  the  format  of  the  multiplexed 

w  color  video  signal  into  a  signal  format  suited  for  the  magnetic  recording  and  reproduction.  An  output 
multiplexed  color  video  signal  of  the  processing  circuit  77  is  produced  through  an  output  terminal  78. 

Next,  description  will  be  given  with  respect  to  a  second  embodiment  of  a  recording  system  in  the 
recording  and  reproducing  apparatus  according  to  the  present  invention,  which  is  applied  to  the  SECAM 
system  standard  helical  scan  type  VTR,  by  referring  to  Figure  7.  In  Figure  7,  those  parts  which  are  the  same 

15  as  those  corresponding  parts  in  Figure  4  are  designated  by  the  same  reference  numerals,  and  their 
description  will  be  omitted.  In  Figure  7,  a  reproduced  signal  applied  to  an  input  terminal  80,  is  supplied  to  a 
reproduced  signal  processing  circuit  81  wherein  the  reproduced  signal  is  converted  into  a  reproduced 
multiplexed  color  video  signal  having  the  same  signal  format  as  the  output  multiplexed  color  video  signal 
of  the  mixing  circuit  75  shown  in  Figure  6.  The  reproduced  multiplexed  color  video  signal  is  supplied  to  the 

20  adding  circuit  34,  the  subtracting  circuit  35,  and  to  the  1H  delay  circuit  36. 
A  reproduced  time  division  multiplexed  signal  in  which  the  phase  is  inverted  for  every  1H,  is  obtained 

from  the  subtracting  circuit  35  and  is  supplied  to  a  switching  circuit  82.  The  switching  circuit  82  is  controlled 
responsive  to  an  output  switching  pulse  signal  of  a  switching  pulse  generating  circuit  84.  This  switching 
pulse  signal  is  a  symmetrical  square  wave  which  has  a  period  of  2H,  and  is  formed  from  the  output 

25  reproduced  horizontal  synchronizing  signal  of  the  horizontal  synchronizing  signal  separating  circuit  40,  and 
a  burst  level  detection  signal  with  respect  to  an  output  reproduced  color  difference  signal  of  a  2/1  time  base 
expanding  circuit  83  which  will  be  described  later  on  in  the  specification.  Hence,  only  a  positive  polarity 
signal  part  of  the  reproduced  time  division  multiplexed  signal,  is  intermittently  produced  from  the 
switching  circuit  82  with  an  interval  of  1H.  The  positive  polarity  signal  part  of  the  reproduced  time  division 

30  multiplexed  signal,  which  is  intermittently  produced  from  the  switching  circuit  82,  is  supplied  to  the 
expanding  circuit  83  wherein  the  time  base  is  expanded  by  2  and  is  returned  to  the  original  time  base. 
Hence,  a  line-sequential  color  difference  signal  in  which  the  color  difference  signals  D„  and  DB  are 
alternately  multiplexed  in  time  sequence  for  every  1H,  is  obtained  from  the  expanding  circuit  83  with  the 
original  time  base.  The  output  line-sequential  color  difference  signal  of  the  expanding  circuit  83  is  supplied 

35  to  a  frequency  modulator  85,  and  is  frequency-modulated  into  a  carrier  chrominance  signal  which  is  in 
conformance  with  the  SECAM  system. 

The  output  carrier  chrominance  signal  of  the  frequency  modulator  85  is  supplied  to  a  mixing  circuit  86, 
and  is  mixed  with  the  output  reproduced  luminance  signal  of  the  1H  delay  circuit  48.  Thus,  a  reproduced 
color  video  signal  which  is  in  conformance  with  the  SECAM  system  is  produced  through  an  output  terminal 

40  87. 
In  the  first  and  second  embodiments  of  the  recording  system,  the  two  kinds  of  time  base  compressed 

color  difference  signals  are  time-division-multiplexed,  and  the  process  of  inverting  the  phase  for  every  1H 
is  performed  thereafter.  However,  although  the  circuit  construction  will  become  slightly  complicated,  the 
process  of  inverting  the  phase  for  every  1H  may  be  performed  with  respect  to  the  two  kinds  of  time  base 

45  compressed  color  difference  signals,  and  the  time-division-multiplexing  may  be  performed  thereafter.  In 
addition,  a  circuit  part  between  the  output  of  the  subtracting  circuit  35  and  the  input  of  the  encoder  45  in  the 
first  embodiment  of  the  reproducing  system  shown  in  Figure  4,  and  a  circuit  part  between  the  output  of  the 
frequency  demodulator  65  and  the  mixing  circuit  75  in  the  second  embodiment  of  the  recording  system 
shown  in  Figure  6,  may  be  modified.  Further,  in  the  second  embodiment  of  the  reproducing  system  shown 

so  in  Figure  7,  the  connection  positions  of  the  circuits  82  and  83  may  be  interchanged.  Moreover,  the 
switching  pulse  generating  circuit  41  shown  in  Figure  4  may  be  designed  to  detect  the  burst  level  of  the 
reproduced  color  difference  signal  EQ  from  the  expanding  circuit  44,  and  set  the  polarity  of  the  switching 
pulse  signal  based  on  the  detected  result. 

The  present  embodiment  may  be  applied  to  the  PAL  system  color  video  signal.  In  this  case,  the  carrier 
55  chrominance  signal  is  a  modulated  signal  which  is  obtained  by  subjecting  a  predetermined  carrier  to  a 

carrier  suppression  type  quadrature  modulation  by  a  first  color  difference  signal  described  by  0.493(EB-EY) 
and  by  a  second  color  difference  signal  Ev  described  by  0.877(ER-EY).  As  is  well  known,  the  phase  of  the 
carrier  of  the  color  difference  signal  Ev  is  inverted  for  every  1H.  The  bands  of  the  color  difference  signals  Ej 
and  Ev  are  the  same,  and  are  approximately  equal  to  1.3  MHz.  Thus,  as  in  the  case  of  the  SECAM  system 

60  color  video  signal,  the  color  difference  signals  Ea  and  Ev  are  time  base  compressed  by  1/2  at  the  time  of  the 
recording  and  are  time  base  expanded  by  2/1  at  the  time  of  the  reproduction.  The  color  difference  signals 
have  bands  which  are  approximately  equal  to  2.6  MHz  after  being  subjected  to  the  time  base  compression, 
and  can  be  recorded  and  reproduced  satisfactorily  by  the  VTR  for  home  use. 

In  the  embodiments  described  heretofore,  the  time  base  compression  rates  are  selected  as  follows. 
65  That  is,  between  a  first  color  difference  signal  E,  having  a  band  BW-,  and  a  second  color  difference  signal  E2 
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having  a  band  BW2,  the  first  color  difference  signal  E,  is  time  base  compressed  with  a  compression  rate  of 
BW1/(BW1+BW2),  and  the  second  color  difference  signal  E2  is  time  base  compressed  with  a  compression 
rate  of  BWzABWt+BW;,).  For  this  reason,  the  bands  of  the  time  base  compressed  first  and  second  color 
difference  signals  become  equal  to  (BW^+BWz),  and  the  first  and  second  color  difference  signals  can  be 

s  recorded  and  reproduced  satisfactorily  in  the  VTR  without  being  band-limited.  Moreover,  a  sum  of  the  two 
compression  rates  BW f̂BW-i  +  BW;,)  and  BW2/(BW.,  +  BW2)  is  equal  to  1,  which  means  that  the  compressed 
first  and  second  color  difference  signals  in  the  respective  time  periods  of  1H  can  be  transmitted 
satisfactorily  within  the  time  period  of  1H  of  the  time  division  multiplexed  signal. 

Next,  description  will  be  given  with  respect  to  a  third  embodiment  of  the  recording  and  reproducing 
10  apparatus  according  to  the  present  invention.  Figure  8  shows  a  third  embodiment  of  a  recording  system  in 

the  recording  and  reproducing  apparatus  according  to  the  present  invention.  In  Figure  8,  those  parts  which 
are  the  same  as  those  corresponding  parts  in  Figure  1  are  designated  by  the  same  reference  numerals,  and 
their  description  will  be  omitted. 

The  color  video  signal  can  be  divided  roughly  into  a  color  video  signal  having  a  large  correlation  (line 
15  correlation,  or  vertical  correlation)  in  the  video  information  with  respect  to  the  vertical  direction  of  the 

picture,  and  a  color  video  signal  having  a  small  vertical  correlation.  As  will  be  described  later  on  in  the 
specification,  the  present  embodiment  takes  into  consideration  the  color  video  signal  having  the  small 
vertical  correlation,  so  as  to  minimize  the  deterioration  in  the  picture  quality  of  the  reproduced  picture.  In 
the  present  embodiment,  the  signal  parts  of  the  color  difference  signal  EQ  (Q-signal)  having  the  narrower 

20  band,  are  time  base  compressed  by  1/5,  at  least  within  the  effective  horizontal  scanning  period  and  the 
burst  level  transmission  period.  In  other  words,  when  an  NTSC  color  video  signal  shown  in  Figure  9(A)  is 
applied  to  the  input  terminal  1  1  shown  in  Figure  8,  the  color  difference  signals  E,  and  EQ  respectively  shown 
in  Figures  9(C)  and  9(D),  are  produced  from  the  encoder  14.  Between  these  color  difference  signals  E|  and 
EQ,  the  color  difference  signal  EQ  is  supplied  to  a  1/5  time  base  compressing  circuit  91.  The  compressing 

25  circuit  91  compresses  the  time  base  of  the  signal  parts  of  the  color  difference  signal  EQ  shown  in  Figure 
9(D),  within  a  time  period  T,  and  within  a  time  period  T2  which  includes  the  burst  level  transmission  period 
and  the  vicinity  of  the  burst  level  transmission  period.  The  time  period  ^  is  a  time  period  excluding  the 
horizontal  blanking  period  of  10.5  usee  to  11.4  usee  of  1H  (=63.5555  usee),  and  is  equal  to  the  effective 
scanning  period  of  53.0555  usee  to  52.1555  usee. 

30  The  compressing  circuit  91  can  be  constituted  by  charge  transfer  elements  such  as  the  CCDs,  or  by  a 
digital  circuit  comprising  an  A/D  converter,  a  RAM,  and  a  D/A  converter. 

A  time  base  compressed  color  difference  signal  EQC  in  which  the  signal  parts  are  time  base  compressed 
by  1/5  within  the  effective  horizontal  scanning  period  T,  and  within  the  time  period  T2  including  the  burst 
level  transmission  period,  is  obtained  from  the  compressing  circuit  91  and  is  supplied  to  a  multiplexing 

35  circuit  92.  The  multiplexing  circuit  92  time-division-multiplexes  the  compressed  cplor  difference  signal  EQC 
within  the  horizontal  blanking  period  of  the  other  color  difference  signal  E,  which  is  obtained  from  the 
decoder  14  and  is  passed  through  a  burst  eliminating  circuit  90.  When  the  burst  levels  C,  and  c2  exist  in  the 
horizontal  blanking  period  of  the  color  difference  signal  E,  shown  in  Figure  9(C),  the  compressed  color 
difference  signal  EQC  cannot  be  separated  in  a  reproducing  system  which  will  be  described  later  on  in  the 

40  specification  after  the  color  difference  signal  E|  and  the  compressed  color  difference  signal  EQC  are 
time-division-multiplexed.  Hence,  the  burst  eliminating  circuit  90  is  provided  so  as  to  eliminate  the  burst 
levels  Ci  and  c2  beforehand. 

The  levels  of  the  color  difference  signals  E,  and  EQ  within  a  time  period  excluding  the  time  periods  T, 
and  T2,  are  constant.  Moreover,  the  signal  parts  in  the  time  period  excluding  the  time  period  T|+T2  of  the 

45  color  difference  signal  EQ,  are  not  produced  from  the  compressing  circuit  91.  As  a  result,  a  time  division 
multiplexed  signal  shown  in  Figure  9(E)  is  produced  from  the  multiplexing  circuit  92.  In  a  time  period  of  1H 
of  this  time  division  multiplexed  signal,  the  color  difference  signal  E,  within  the  effective  horizontal 
scanning  period  and  the  compressed  color  difference  signal  EQC  are  multiplexed  in  time  division.  The 
compressed  color  difference  signal  EQC  is  a  signal  in  which  the  time  base  of  the  color  difference  signal  EQ 

so  having  the  band  of  approximately  0.5  MHz  is  compressed  by  1/5,  and  thus,  the  band  of  the  compressed 
color  difference  signal  EQC  is  approximately  equal  to  2.5  MHz  (=0.5  MHz+(1/5)).  Accordingly,  the  band  of 
the  output  time  division  multiplexed  signal  of  the  multiplexing  circuit  92  is  approximately  equal  to  2.5  MHz, 
and  such  a  time  division  multiplexed  signal  can  be  recorded  and  reproduced  with  a  satisfactory  S/N  ratio  in 
the  VTR  for  home  use  having  the  relatively  narrow  recording  and  reproducing  band.  Hence,  the  frequency 

55  characteristics  of  the  color  difference  signals  will  not  be  deteriorated  by  the  relatively  narrow  recording  and 
reproducing  band.  In  addition,  the  color  difference  signal  E,  within  the  time  division  multiplexed  signal  is 
not  band-limited,  and  can  be  recorded  and  reproduced  with  the  original  band  of  approximately  1.5  MHz. 

The  output  time  division  multiplexed  signal  of  the  multiplexing  circuit  92  shown  in  Figure  9(E),  is 
supplied  to  the  terminal  18a  of  the  switching  circuit  18,  and  is  also  supplied  to  the  terminal  18b  of  the 

60  switching  circuit  18  through  the  inverter  19. 
The  output  signal  of  the  switching  circuit  18  is  a  time  division  multiplexed  signal  which  is  obtained  by 

inverting  the  phase  of  the  time  division  multiplexed  signal  shown  in  Figure  9(E)  for  every  1H,  as  shown  in 
Figure  9(F).  In  other  words,  a  time  period  of  1  H  in  which  the  color  difference  signal  E,  and  the  compressed 
color  difference  signal  EQC  are  multiplexed  in  time  division,  and  a  time  period  of  1H  in  which  the  phase 

65  inverted  signals  E,  and  EQC  of  the  color  difference  signals  E|  and  the  compressed  color  difference  signal  EQC 
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are  multiplexed  in  time  division,  alternately  exist  in  the  time  division  multiplexed  signal  shown  in  Figure 
9(F).  The  output  time  division  multiplexed  signal  of  the  switching  circuit  18  shown  in  Figure  9(F),  is  supplied 
to  the  mixing  circuit  23  and  is  mixed  with  the  non-compressed  luminance  signal  EY  shown  in  Figure  9(B) 
which  is  obtained  from  the  lowpass  filter  12  through  the  1H  delay  circuit  22.  The  mixing  circuit  23  produces 

5  a  multiplexed  color  video  signal  shown  in  Figure  9(G),  and  supplies  this  multiplexed  color  video  signal  to 
the  processing  circuit  24.  A  frequency  modulated  signal  which  is  obtained  by  frequency-modulating  a 
carrier  by  the  multiplexed  color  video  signal  shown  in  Figure  9(G),  is  produced  from  the  processing  circuit 
24  and  is  supplied  to  rotary  heads  (not  shown)  through  an  output  terminal  93  so  as  to  record  the  frequency 
modulated  signal  on  a  magnetic  tape  (not  shown). 

10  Next,  description  will  be  given  with  respect  to  a  third  embodiment  of  a  reproducing  system  in  the 
recording  and  reproducing  apparatus  according  to  the  present  invention,  by  referring  to  Figure  10.  In 
Figure  10,  those  parts  which  are  the  same  as  those  corresponding  parts  in  Figure  4  are  designated  by  the 
same  reference  numerals,  and  their  description  will  be  omitted.  In  Figure  10,  a  frequency  modulated  signal 
which  is  the  same  as  the  frequency  modulated  signal  obtained  through  the  output  terminal  93  shown  in 

15  Figure  8,  is  reproduced  from  a  magnetic  tape  (not  shown)  by  rotary  heads  (not  shown)  and  is  supplied  to 
the  processing  circuit  33  through  an  input  terminal  95.  The  processing  circuit  33  produces  a  reproduced 
multiplexed  color  video  signal  shown  in  Figure  9(G),  and  supplies  this  reproduced  multiplexed  color  video 
signal  to  the  comb  filter  circuit.  As  described  before,  the  comb  filter  circuit  constituted  by  the  first  comb 
filter  which  is  provided  with  respect  to  the  luminance  signal  and  comprises  the  adding  circuit  34,  the  1H 

20  delay  circuit  36,  and  the  switching  circuit  37,  and  the  second  comb  filter  which  is  provided  with  respect  to 
the  time  division  multiplexed  signal  and  comprises  the  subtracting  circuit  35  and  the  1H  delay  circuit  36. 

According  to  the  principle  described  before,  the  luminance  signal  EY  is  obtained  from  the  adding  circuit 
34,  and  the  time  division  multiplexed  signal  is  obtained  from  the  subtracting  circuit  35  with  the  phase 
inverted  for  every  1H  (that  is,  with  the  signal  waveform  shown  in  Figure  9(F)). 

25  However,  the  description  given  before  applies  to  an  ideal  case  where  a  perfect  vertical  correlation 
exists  between  the  luminance  signal  EY  and  the  time  division  multiplexed  signal.  In  reality,  a  perfect  vertical 
correlation  does  not  exist  between  the  luminance  signal  EY  and  the  time  division  multiplexed  signal.  In 
other  words,  in  reality,  the  time  division  multiplexed  signal,  that  is,  the  vertical  direction  differentiated 
component  of  the  color  difference  signal  (for  example,  a  signal  which  is  a  sum  of  the  time  division 

30  multiplexed  signal  in  the  n-th  line  and  the  phase  inverted  signal  of  the  time  division  multiplexed  signal  in 
the  (n—  1)-th  line,  or  a  signal  which  is  a  sum  of  the  phase  inverted  signal  of  the  time  division  multiplexed 
signal  in  the  (n+1)-th  line  and  the  time  division  multiplexed  signal  in  the  n-th  line),  mixes  into  the 
luminance  signal.  Further,  the  vertical  direction  differentiated  component  of  the  luminance  signal  EY  (for 
example,  a  signal  which  is  a  difference  between  the  luminance  signals  in  the  n-th  and  (n-1)-th  lines,  or  a 

35  signal  which  is  a  difference  between  the  luminance  signals  in  the  (n+1)-th  and  n-th  lines)  mixes  into  the 
color  difference  signals  (time  division  multiplexed  signal). 

In  addition,  unlike  in  the  present  embodiment,  two  kinds  of  compressed  color  difference  signals  may 
be  time-division-multiplexed  within  a  time  period  of  1H  of  a  time  division  multiplexed  signal,  and  the  time 
division  multiplexed  signal  may  be  multiplexed  with  a  luminance  signal  and  recorded  on  a  recording 

40  medium  with  the  phase  of  the  time  division  multiplexed  signal  inverted  for  every  1H.  However,  when 
recorded  signals  are  reproduced  from  such  a  recording  medium,  no  correlation  exists  between  the 
luminance  signal  and  the  compressed  color  difference  signals  within  the  time  division  multiplexed  signal. 
Consequently,  the  effect  of  the  vertical  direction  differentiated  component  of  the  luminance  signal  or  the 
color  difference  signals,  which  mixes  into  the  color  difference  signals  or  the  luminance  signal,  may  become 

45  conspicuous  in  the  reproduced  picture. 
For  example,  the  recording  may  be  performed  in  the  following  manner.  That  is,  between  the  color 

difference  signals  E,  and  EQ  constituting  a  color  video  signal  which  contains  information  for  displaying  a 
circular  color  picture  106  on  a  screen  105  which  has  a  horizontal  width  L  shown  in  Figure  11A,  the  color 
difference  signal  E|  may  be  time  base  compressed  by  3/4  and  the  color  difference  signal  EQ  may  be  time 

50  base  compressed  by  1/4.  The  two  compressed  color  difference  signals  may  be  time-division-multiplexed 
within  a  time  period  of  1H,  and  the  time  division  multiplexed  signal  may  be  recorded  on  a  recording 
medium.  When  the  recorded  signal  is  reproduced  from  such  a  recording  medium  without  subjecting  the 
reproduced  signal  to  a  time  base  expansion,  a  color  picture  107  of  the  color  difference  signal  EQ  will  be 
displayed  in  the  left  part  of  the  screen  105  within  a  width  L/4,  as  shown  in  Figure  11B.  A  color  picture  108  of 

55  the  color  difference  signal  E|  will  be  displayed  in  the  remaining  part  of  the  screen  105  within  a  width  3L/4,  as 
shown  in  Figure  1  1  B. 

On  the  other  hand,  when  the  non-compressed  luminance  signal  is  multiplexed  with  the  above  time 
division  multiplexed  signal,  a  picture  of  the  luminance  signal  becomes  as  indicated  by  a  circular  picture  109 
shown  in  Figure  1  1C.  The  picture  109  has  the  same  shape  and  size  as  the  original  circular  color  picture,  and 

so  is  a  black-and-white  picture  indicating  only  the  luminance.  The  recording  and  reproducing  apparatus  may 
be  of  the  type  which  inverts  the  phase  of  the  time  division  multiplexed  signal  for  every  1H  and  then 
multiplexes  the  time  division  multiplexed  signal  with  the  luminance  signal  upon  recording.  In  this  case,  a 
reproduced  luminance  signal  and  a  reproduced  time  division  multiplexed  signal  are  separated  from  the 
reproduced  signal  by  use  of  a  comb  filter  circuit,  upon  reproduction.  The  two  kinds  of  compressed  color 

65  difference  signals  within  the  reproduced  time  division  multiplexed  signal  are  time  base  expanded  back  into 
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the  original  time  base,  so  as  to  form  a  reproduced  carrier  chrominance  signal  from  the  two  kinds  of  color 
difference  signals.  The  reproduced  carrier  chrominance  signal  and  the  reproduced  luminance  signal  are 
mixed,  so  as  to  obtain  a  reproduced  color  video  signal.  In  this  case,  a  picture  shown  in  Figure  11D  is 
displayed  on  a  screen  110.  However,  on  the  screen  110,  lines  indicated  by  phantom  lines  112  and  113  which 

s  are  caused  by  the  mixing  of  the  vertical  direction  differentiated  components  of  the  color  difference  signals 
into  the  luminance  signal,  and  lines  indicated  by  one-dot  chain  lines  114  and  115  which  are  caused  by  the 
mixing  of  the  vertical  direction  differentiated  components  of  the  luminance  signal  into  the  color  difference 
signals,  are  displayed  in  addition  to  a  color  picture  111  having  the  same  shape  and  color  phase  as  the 
original  color  picture  106. 

?o  The  lines  112  and  113  correspond  to  the  contours  of  the  respective  color  pictures  107  and  108,  and  are 
displayed  as  rings  having  different  luminance.  The  lines  114  and  115  are  displayed  as  colored  lines,  and  the 
line  appears  thicker  at  places  (upper  and  lower  parts  of  the  picture)  where  there  is  no  vertical  correlation. 
The  object  of  the  present  invention  is  to  substantially  reduce  the  unwanted  lines  112  through  115  which  are 
displayed  on  the  screen  110  together  with  the  color  picture  111.  The  line  114  which  is  displayed  on  the 

75  screen  110,  corresponds  to  the  contour  of  the  picture  part  which  is  obtained  by  time  base  expanding  the 
picture  part  displayed  within  a  width  3L/4  in  the  right  part  of  the  color  picture  106  by  4/3.  On  the  other  hand, 
the  line  115  displayed  on  the  screen  110,  corresponds  to  the  contour  of  the  picture  part  which  is  obtained  by 
time  base  expanding  the  picture  part  displayed  within  a  width  L/4  in  the  left  part  of  the  color  picture  106  by 
4. 

20  Returning  now  to  the  description  of  Figure  10,  the  output  time  division  multiplexed  signal  of  the 
subtracting  circuit  35  is  supplied  to  the  terminal  38a  of  the  switching  circuit  38,  and  is  also  supplied  to  the 
terminal  38b  of  the  switching  circuit  38  through  the  inverter  39. 

A  switching  pulse  generating  circuit  96  is  supplied  with  the  reproduced  horizontal  synchronizing  signal 
from  the  horizontal  synchronizing  signal  separating  circuit  40,  and  with  the  reproduced  color  difference 

25  signal  EQ  from  a  5/1  time  base  expanding  circuit  99.  The  switching  pulse  generating  circuit  96  detects  the 
burst  levels  of  the  reproduced  color  difference  signal  EQ,  and  generates  a  symmetrical  square  wave  which 
changes  polarity  so  that  the  burst  levels  in  the  reproduced  color  difference  signal  EQ  from  the  expanding 
circuit  99  assume  the  correct  value  (that  is,  a  value  approximately  equal  to  "-0.17"  when  100%  white  is 
represented  by  "1"  as  described  before).  The  output  symmetrical  square  wave  of  the  switching  pulse 

30  generating  circuit  96  is  in  phase  with  the  reproduced  horizontal  synchronizing  signal,  and  has  a  period  of 
2H.  The  symmetrical  square  wave  is  applied  to  the  switching  circuit  38  as  a  switching  pulse  signal. 
Accordingly,  the  switching  circuit  38  is  alternately  switched  between  the  terminals  38a  and  38b  for  every 
1H,  and  a  reproduced  time  division  multiplexed  signal  in  which  the  phase  inversion  for  every  1H  is 
eliminated  as  shown  in  Figure  9(E)  is  produced  from  the  switching  circuit  38  and  is  supplied  to  a  switching 

35  circuit  97  provided  in  the  subsequent  stage. 
The  switching  circuit  97  selectively  passes  the  output  signal  of  the  switching  circuit  38,  responsive  to  a 

switching  pulse  signal.  This  switching  pulse  signal  is  a  vertical  blanking  pulse  signal  having  a 
predetermined  level  during  a  time  period  corresponding  to  the  horizontal  blanking  period  of  the 
reproduced  luminance  signal,  and  is  obtained  by  passing  the  reproduced  horizontal  synchronizing  signal 

40  through  a  horizontal  blanking  pulse  generating  circuit  98.  Hence,  the  switching  circuit  97  is  connected  to  a 
terminal  97a  during  a  time  period  corresponding  to  the  horizontal  blanking  period,  and  is  connected  to  a 
terminal  97b  during  other  time  periods.  Therefore,  the  switching  circuit  97  produces  the  reproduced  color 
difference  signal  E,  from  the  terminal  97a  thereof,  and  supplies  the  reproduced  color  difference  signal  E,  to 
the  encoder  45  through  a  1H  delay  circuit  100.  On  the  other  hand,  the  switching  circuit  97  produces  the 

45  reproduced  compressed  color  difference  signal  EQC  from  the  terminal  97b  thereof,  and  supplies  this 
reproduced  compressed  color  difference  signal  EQC  to  the  expanding  circuit  99. 

The  expanding  circuit  99  expands  the  time  base  of  the  reproduced  compressed  color  difference  signal 
EQC  by  5,  and  produces  a  reproduced  color  difference  signal  EQ  having  the  original  time  base.  The 
reproduced  color  difference  signal  EQ  includes  the  burst  levels,  and  the  burst  levels  are  detected  in  the 

so  switching  pulse  generating  circuit  96.  Further,  the  reproduced  color  difference  signal  EQ  is  also  supplied  to 
the  encoder  45.  The  encoder  45  forms  a  reproduced  carrier  chrominance  signal  which  is  in  conformance 
with  the  NTSC  system,  from  the  reproduced  color  difference  signals  E|  and  EQ  supplied  thereto.  The  output 
reproduced  carrier  chrominance  signal  of  the  encoder  45  is  supplied  to  the  mixing  circuit  49.  Since  the 
burst  levels  of  the  reproduced  color  difference  signal  E,  are  eliminated  at  the  time  of  the  recording,  the  color 

55  burst  signal  is  generated  by  an  oscillator  or  the  like  within  the  encoder  45.  The  1H  delay  circuit  100  is 
provided  so  as  to  match  the  timing  of  the  reproduced  color  difference  signal  E,  with  the  timing  of  the 
reproduced  color  difference  signal  EQ  which  is  obtained  from  the  expanding  circuit  99. 

According  to  the  present  embodiment,  the  color  difference  signals  E,  and  EQ  can  be  recorded  and 
reproduced  without  being  band-limited.  Further,  the  color  video  signal  can  be  recorded  and  reproduced 

60  satisfactorily  in  the  form  of  a  multiplexed  signal  of  the  time  division  multiplexed  signal  and  the  luminance 
signal,  even  in  the  VTR  for  home  use  having  the  relatively  narrow  recording  and  reproducing  band.  In 
addition,  since  both  the  color  difference  signal  E,  and  the  luminance  signal  EY  are  not  subjected  to  a  time 
base  compression  at  the  time  of  the  recording,  a  correlation  exists  between  the  color  difference  signal  E, 
and  the  luminance  signal  EY.  Thus,  even  in  a  case  where  there  is  small  vertical  correlation  in  the  picture,  the 

65  vertical  direction  differentiated  component  of  the  luminance  signal  EY  or  the  color  difference  signal  E, 
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mixing  into  the  color  difference  signal  E,  or  the  luminance  signal  EY,  is  inconspicuous  in  the  reproduced 
picture. 

The  compressed  color  difference  signal  EQC  is  multiplexed  within  the  horizontal  blanking  period,  but 
the  horizontal  synchronizing  signal  has  a  perfect  vertical  correlation.  For  this  reason,  the  vertical  direction 

5  differentiated  component  of  the  luminance  signal  EY  does  not  mix  into  the  compressed  color  difference 
signal  EQC.  On  the  other  hand,  the  vertical  direction  differentiated  component  of  the  compressed  color 
difference  signal  EQC  does  mix  into  the  luminance  signal,  however,  the  noise  caused  by  this  vertical 
direction  differentiated  component  is  also  generated  within  the  horizontal  blanking  period  and  the  noise 
will  not  appear  in  the  reproduced  picture  because  the  compressed  color  difference  signal  EQC  is 

'o  multiplexed  within  the  horizontal  blanking  period.  A  part  of  the  compressed  color  difference  signal  EQC  may 
be  multiplexed  slightly  within  the  video  period,  but  even  in  such  a  case,  the  noise  caused  by  the  mixing  of 
the  vertical  direction  differentiated  component  of  the  compressed  color  difference  signal  EQC  into  the 
luminance  signal  EY  only  appears  slightly  in  the  side  edge  parts  of  the  reproduced  picture,  and  the  noise  is 
inconspicuous  in  the  reproduced  picture. 

'5  The  present  embodiment  is  not  only  applicable  to  the  recording  and  reproduction  of  the  NTSC  system 
color  video  signal,  and  is  also  applicable  to  the  recording  and  reproduction  of  a  color  video  signal  of  other 
standard  television  systems  such  as  the  PAL  system  and  the  SECAM  system.  The  two  kinds  of  color 
difference  signal  Ey  and  Ev  constituting  the  PAL  system  carrier  chrominance  signal,  and  the  two  kinds  of 
color  difference  signals  DR  and  DB  constituting  the  SECAM  system  carrier  chrominance  signal,  may  be 

20  converted  into  the  color  difference  signals  E,  and  EQ  by  use  of  circuits  such  as  a  matrix  circuit,  1H  delay 
circuit,  and  a  switching  circuit. 

Next,  description  will  be  given  with  respect  to  a  fourth  embodiment  of  the  recording  and  reproducing 
apparatus  according  to  the  present  invention.  The  present  embodiment  is  characterized  in  that  a  signal 
which  is  obtained  by  time  base  compressing  the  line-sequential  color  difference  signal  by  1/5  and  then 

25  multiplexing  the  time  base  compressed  line-sequential  color  difference  signal  within  the  horizontal 
blanking  period  of  the  non-compressed  luminance  signal,  is  recorded  and  reproduced.  Figure  12  shows  a 
fourth  embodiment  of  a  recording  system  in  the  recording  and  reproducing  apparatus  according  to  the 
present  invention.  In  Figure  12,  those  parts  which  are  the  same  as  those  corresponding  parts  in  Figure  1  are 
designated  by  the  same  reference  numerals,  and  their  description  will  be  omitted.  When  an  NTSC  system 

30  color  video  signal  shown  in  Figure  13(A)  is  applied  to  the  input  terminal  11  shown  in  Figure  12,  the  decoder 
14  demodulates  a  carrier  chrominance  signal  within  the  color  video  signal,  and  produces  an  l-signal  E| 
shown  in  Figure  13(C)  and  a  Q-signal  EQ  shown  in  Figure  13(D).  As  is  well  known,  the  l-signal  and  the- 
Q-signal  are  color  difference  signals,  and  the  color  difference  signals  E,  and  EQ  are  applied  to  respective 
terminals  120a  and  120b  of  a  switching  circuit  120. 

35  On  the  other  hand,  a  symmetrical  square  wave  which  is  in  phase  with  a  horizontal  synchronizing  signal 
of  a  luminance  signal  EY  shown  in  Figure  13(B)  and  has  a  period  of  2H,  is  applied  to  the  switching  circuit  120 
from  the  1/2  frequency  divider  21,  as  a  switching  pulse  signal.  Hence,  the  switching  circuit  120  is  controlled 
responsive  to  the  switching  pulse  signal,  and  is  alternately  switched  between  the  terminals  120a  and  120b 
for  every  1H.  Accordingly,  a  line-sequential  color  difference  signal  in  which  the  color  difference  signals  E, 

40  and  EQ  are  alternately  multiplexed  in  time  sequence  for  every  1  H,  is  obtained  from  the  switching  circuit  120. 
This  output  line-sequential  color  difference  signal  of  the  switching  circuit  120  is  supplied  to  a  terminal  121a 
of  a  switching  circuit  121,  and  is  also  supplied  to  a  terminal  121b  of  the  switching  circuit  121  through  an 
inverter  122. 

The  switching  circuit  121  is  controlled  responsive  to  an  output  symmetrical  square  wave  of  a  1/2 
45  frequency  divider  123.  The  output  symmetrical  square  wave  of  the  1/2  frequency  divider  123  is  in  phase 

with  the  horizontal  synchronizing  signal,  and  has  a  period  of  4H.  The  switching  circuit  121  alternately 
produces  the  input  line-sequential  color  difference  signal  to  the  terminal  121a  and  the  input  inverted 
line-sequential  color  difference  signal  to  the  terminal  121b,  for  every  2H.  Accordingly,  the  switching  circuit 
121  produces  a  time  division  multiplexed  signal  shown  in  Figure  13(E).  As  shown  in  Figure  13(E),  the  phase 

so  of  the  line-sequential  color  difference  signal  is  inverted  for  every  2H  in  the  time  division  multiplexed  signal. 
In  other  words,  the  time  division  multiplexed  signal  is  a  signal  in  which  the  color  difference  signals  E,  and 
EQ  and  the  inverted  signals~Ej  and  EQ  are  successively  multiplexed  in  time  division  for  every  1H.  The  output 
time  division  multiplexed  signal  of  the  switching  circuit  121  is  supplied  to  a  1/5  time  base  compressing 
circuit  124. 

55  As  will  be  described  later  on  in  the  specification,  the  present  embodiment  takes  into  consideration  the 
color  video  signal  having  the  small  vertical  correlation,  so  as  to  minimize  the  deterioration  in  the  picture 
quality  of  the  reproduced  picture.  The  compressing  circuit  124  is  designed  to  time  base  compress  the  time 
base  of  signal  parts  in  the  time  division  multiplexed  signal,  within  a  section  approximately  equal  to  the 
effective  horizontal  scanning  period  and  at  least  including  the  burst  level  transmission  period,  by  1/5.  For 

60  example,  the  compressing  circuit  1  24  compresses  the  time  base  of  the  signal  parts  within  a  section  which  is 
a  sum  of  the  effective  horizontal  scanning  period  and  the  back  porch  period,  by  1/5.  Further,  the 
compressing  circuit  124  transmits  the  time  base  compressed  signal  parts  within  the  horizontal  blanking 
period  of  the  luminance  signal.  The  effective  horizontal  scanning  period  excludes  the  horizontal  blanking 
period  of  10.5  usee  to  11.4  usee  of  1H  (=63.5555  usee),  and  is  equal  to  53.0555  usee  to  52.1555  usee.  When 

65  the  time  base  of  the  signal  parts  within  the  section  which  is  the  sum  of  the  effective  horizontal  scanning 
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period  and  the  back  porch  period,  is  compressed  by  1/5,  the  compressed  signal  parts  are  transmitted  within 
a  time  period  of  approximately  11.26  usee  to  11.83  usee.  Accordingly,  in  the  case  described  above,  the 
compressed  signal  parts  are  transmitted  essentially  within  the  horizontal  blanking  period.  However,  the 
compressed  signal  parts  may  be  transmitted  within  a  time  period  including  the  horizontal  blanking  period 

5  and  a  slight  time  period  before  or  after  or  before  and  after  the  horizontal  blanking  period.  In  other  words, 
the  compressed  signal  parts  may  be  transmitted  within  the  horizontal  blanking  period  and  within  a  part  of 
the  video  period  of  the  luminance  signal.  However,  even  in  such  a  case,  the  effects  of  the  transmission  of 
the  compressed  signal  parts  within  a  part  of  the  video  period  of  the  luminance  signal,  only  appear  in  the 
side  edge  parts  of  the  reproduced  picture,  and  no  problems  are  introduced  from  the  practical  point  of  view. 

10  The  compressing  circuit  124  may  be  constituted  by  charge  transfer  elements  such  as  the  CCDs,  or  by  a 
digital  circuit  comprising  an  A/D  converter,  a  RAM,  and  a  D/A  converter. 

A  time  division  multiplexed  signal  shown  in  Figure  13(F)  is  obtained  from  the  compressing  circuit  124 
and  is  supplied  to  the  mixing  circuit  23.  The  output  time  division  multiplexed  signal  of  the  compressing 
circuit  124  is  a  signal  in  which  time  base  compressed  signals  E,c,  EQC,  E,c,  and  EQC  of  the  color  difference 

'5  signals  E|  and  EQ  and  the  inverted  signals  E,  and  EQ,  are  successively  multiplexed  in  time  division  for  every 
1H.  A  time  period  T  ̂ shown  in  Figures  13(F)  and  13(G)  represents  the  horizontal  blanking  period,  and  a 
time  period  T12  represents  the  effective  horizontal  scanning  period.  The  mixing  circuit  23  mixes  the  time 
division  multiplexed  signal  shown  in  Figure  13(F)  within  the  horizontal  blanking  period  T,,  of  the 
non-compressed  luminance  signal  EY  shown  in  Figure  13(B)  which  is  obtained  from  the  lowpass  filter  12 

20  through  the  1H  delay  circuit  22.  Thus,  the  mixing  circuit  23  produces  a  multiplexed  color  video  signal 
shown  in  Figure  13(G),  and  supplies  this  multiplexed  color  video  signal  to  the  processing  circuit  24.  At  least 
a  delay  of  1H  is  introduced  in  the  compressing  circuit  124,  and  the  1H  delay  circuit  22  is  provided  so  as  to 
compensate  for  the  time  delay  in  the  compressing  circuit  124. 

The  processing  circuit  24  produces  a  frequency  modulated  signal  which  is  obtained  by  frequency- 
25  modulating  a  carrier  by  the  multiplexed  color  video  signal  shown  in  Figure  13(G).  The  output  frequency 

modulated  signal  of  the  processing  circuit  24  is  supplied  to  rotary  heads  (not  shown)  through  an  output 
terminal  125,  and  is  recorded  on  a  magnetic  tape  (not  shown). 

Next,  description  will  be  given  with  respect  to  a  fourth  embodiment  of  a  reproducing  system  in  the 
recording  and  reproducing  apparatus  according  to  the  present  invention,  by  referring  to  Figure  14.  In 

30  Figure  14,  those  parts  which  are  the  same  as  those  corresponding  parts  in  Figure  4  are  designated  by  the 
same  reference  numerals,  and  their  description  will  be  omitted.  The  reproducing  system  shown  in  Figure 
14  is  designed  to  reproduce  the  signals  recorded  on  the  magnetic  tape  by  the  recording  system  shown  in 
Figure  12.  In  Figure  14,  a  reproduced  signal  which  is  reproduced  from  a  magnetic  tape  (not  shown)  .by 
rotary  heads  (not  shown)  and  is  applied  to  an  input  terminal  130,  is  the  same  as  the  frequency  modulated 

35  signal  which  is  produced  through  the  output  terminal  125  shown  in  Figure  12.  The  reproduced  signal  is 
passed  through  the  processing  circuit  33,  and  is  formed  into  a  reproduced  multiplexed  color  video  signal 
shown  in  Figure  13(G). 

The  reproduced  multiplexed  color  video  signal  is  supplied  to  the  adding  circuit  34,  the  subtracting 
circuit  35,  a  2H  delay  circuit  131,  and  to  a  terminal  132a  of  a  switching  circuit  132.  The  reproduced 

40  multiplexed  color  video  signal  which  is  delayed  by  2H  in  the  2H  delay  circuit  131,  is  supplied  to  the  adding 
circuit  34  and  to  the  subtracting  circuit  35.  The  circuits  34,  35,  and  131  constitute  a  comb  filter  circuit.  A 
reproduced  luminance  signal  within  the  reproduced  multiplexed  color  video  signal,  is  obtained  from  the 
adding  circuit  34.  A  reproduced  time  division  multiplexed  signal  shown  in  Figure  13(F),  is  obtained  from  the 
subtracting  circuit  35. 

45  A  more  detailed  description  will  be  given  with  respect  to  the  above.  As  described  before,  the 
reproduced  time  division  multiplexed  color  video  signal  is  a  multiplexed  signal  of  the  reproduced 
luminance  signal  EY  and  the  reproduced  time  division  multiplexed  signal.  When  it  is  assumed  that  a  signal 
EY+E|C  is  reproduced  in  the  (n-2)-th  line  (horizontal  scanning  line),  a  signal  EY+EQC  is  reproduced  in  the 
(n-1)-th  line,  a  signal  EY+E,C  is  reproduced  in  the  n-th  line,  a  signal  EY+EQC  is  reproduced  in  the  (n  +  1)-th 

50  line,  a  signal  EY+E,C  is  reproduced  in  the  (n+2)-th  line,  ...,  the  contents  of  the  reproduced  multiplexed 
color  video  signal,  the  output  signal  of  the  2H  delay  circuit  131,  the  output  signal  of  the  adding  circuit  34, 
and  the  output  signal  of  the  subtracting  circuit  35  become  as  shown  in  the  following  table. 

55 

60 
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TABLE 

Reproduced  multi-  Output  of  Output  of  Output  of 
plexed  color  video  2H  delay  adding  subtracting 

Line  signal  circuit  131  circuit  34  circuit  35 

n-2  EY+Eic~  Ey+Eic  2Ey  2~Ê " 

n-1  EY+EQC  Ey+Eqc  2EY  2Eqc 

n  EY+E,c  EY+E "̂  2EY  2EiC 

n+1  EY+EQC  EY+EQC  2EY  2EQC 

n+2  EY+E "̂  EY+E,C  2EY  2E^  .  ! 

n+3  EY+EQC  EY+EQC  2Ey  2Eqc 

n+4  EY+E,c  EY+E "̂  2Ey  2Eic 

i 

As  may  be  seen  from  the  table  above,  the  output  signal  of  the  adding  circuit  34  is  2EY  in  all  of  the  lines. 
The  output  signal  of  the  subtracting  circuit  35  is  obtained  in  a  sequence  of  2E,c->-2EQC-»2E|C->2EQC->2E|C 
-»2EQC-».  •  .,  and  the  output  signal  of  the  subtracting  circuit  35  is  a  line-sequential  color  difference  signal 

30  which  is  time  base  compressed  by  1/5  and  is  phase  inverted  for  every  2H.  In  other  words,  the  output  signal 
of  the  subtracting  circuit  35  is  the  reproduced  time  division  multiplexed  signal  shown  in  Figure  13(F).  The 
output  reproduced  time  division  multiplexed  signal  of  the  subtracting  circuit  35,  is  supplied  to  a  5/1  time 
base  expanding  circuit  133  wherein  the  time  base  is  expanded  by  5.  An  output  signal  of  the  expanding 
circuit  133  is  supplied  to  a  terminal  134a  of  a  switching'  circuit  134,  a  terminal  134b  of  the  switching  circuit 

35  134  through  an  inverter  135,  and  to  a  switching  pulse  generating  circuit  136.  A  reproduced  horizontal 
synchronizing  signal  within  the  output  reproduced  luminance  signal  of  the  switching  circuit  132,  is 
separated  in  the  horizontal  synchronizing  signal  separating  circuit  40,  and  is  supplied  to  the  switching  pulse 
generating  circuit  136.  Accordingly,  the  switching  pulse  generating  circuit  136  generates  a  symmetrical 
square  wave  which  is  in  phase  with  the  reproduced  horizontal  synchronizing  signal  and  has  a  period  of  4H, 

40  by  detecting  the  burst  levels  (approximately  "0.11"  for  the  signal  E,c,  "-0.17"  for  the  signal  EQC,  "—0.1  1" 
forthe  signal  E,c,and  "0.17"  forthe  signal  EQC)  of  the  four  kinds  of  reproduced  compressed  color  difference 
signals.  The  output  symmetrical  square  wave  of  the  switching  pulse  generating  circuit  136  is  supplied  to 
the  switching  circuit  134  as  a  switching  pulse  signal. 

Thus,  the  switching  circuit  134  alternately  passes  the  input  signals  to  the  terminals  134a  and  134b  for 
45  every  2H. 

During  a  time  period  of  2H  (for  example,  the  lines  n,  n+1,  n+4,  n+5,  ...)  in  which  the  reproduced  color 
difference  signals  E|  and  EQ  are  successively  obtained,  the  switching  circuit  134  remains  connected  to  the 
terminal  134a.  On  the  other  hand,  during  a  time  period  of  2H  jfor  example,  the  lines  n-2,  n-1,  n+2,  n+3, 
...)  in  which  the  inverted  reproduced  color  difference  signals  E|  and  EQ  are  successively  obtained  from  the 

so  expanding  circuit  133,  the  switching  circuit  134  remains  connected  to  the  terminal  134b  so  as  to  pass  the 
inverted  reproduced  color  difference  signals  from  the  inverter  135.  Therefore,  a  reproduced  line-sequential 
color  difference  signal  in  which  the  phase  inversion  is  eliminated  in  all  of  the  lines,  is  obtained  from  the 
switching  circuit  134. 

The  output  reproduced  line-sequential  color  difference  signal  of  the  switching  circuit  134,  is  supplied  to 
55  terminals  138a  and  138c  of  a  switching  circuit  138,  and  to  a  terminal  138b  of  the  switching  circuit  138 

through  a  1H  delay  circuit  139.  The  switching  circuit  138  is  controlled  responsive  to  an  output  symmetrical 
square  wave  of  the  switching  pulse  generating  circuit  136  having  a  period  of  2H.  Hence,  the  switching 
circuit  138  is  switched  for  every  1H  so  as  to  produce  the  input  signals  to  the  terminals  138a  and  138b 
through  output  terminals_138d  and  138e  thereof  during  time  periods  of  1H  in  which  the  reproduced  color 

60  difference  signals  E|  and  E|  are  obtained  from  the  expanding  circuit  133,  and  to  produce  the  input  signals  to 
the  terminals  138b  and  138c  through  the  output  terminals  138d  and  138e  thereof  during  time  periods  of  1H 
in  which  the  reproduced  color  difference  signals  EQ  and  EQ  are  obtained  from  the  expanding  circuit  133. 
Consequently,  the  reproduced  color  difference  signal  E,  is  produced  through  the  output  terminal  138d  of 
the  switching  circuit  138,  and  the  reproduced  color  difference  signal  EQ  is  produced  through  the  output 

65  terminal  138e  of  the  switching  circuit  138. 
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The  reproduced  color  difference  signals  E,  and  EQ  within  the  reproduced  line-sequential  color 
difference  signal,  are  obtained  in  parallel  from  the  switching  circuit  138  and  are  supplied  to  the  encoder  45. 

On  the  other  hand,  the  output  reproduced  horizontal  synchronizing  signal  of  the  horizontal 
synchronizing  signal  separating  circuit  40,  is  converted  in  a  horizontal  blanking  pulse  generating  circuit  137 

s  into  a  horizontal  blanking  pulse  signal  which  assumes  a  predetermined  level  during  a  time  period 
corresponding  to  the  horizontal  blanking  period.  The  horizontal  blanking  pulse  signal  is  supplied  to  a 
switching  pulse  generating  circuit  140.  In  addition,  the  vertical  blanking  pulse  generating  circuit  47 
generates  a  vertical  blanking  pulse  signal  which  assumes  a  predetermined  level  during  a  time  period 
corresponding  to  the  vertical  blanking  period,  and  supplied  this  vertical  blanking  pulse  signal  to  the 

?o  switching  pulse  generating  circuit  140.  Thus,  the  switching  pulse  generating  circuit  140  generates  a 
switching  pulse  signal  which  is  in  phase  with  both  the  horizontal  blanking  pulse  signal  and  the  vertical 
blanking  pulse  signal,  and  supplies  the  switching  pulse  signal  to  the  switching  circuit  132.  As  a  result,  the 
switching  circuit  132  passes  the  reproduced  multiplexed  color  video  signal  applied  to  the  terminal  132a  as 
the  reproduced  luminance  signal,  during  the  vertical  blanking  period  of  the  reproduced  luminance  signal 

is  and  during  the  effective  horizontal  scanning  period  which  does  not  include  the  vertical  blanking  period  and 
the  horizontal  blanking  period.  On  the  other  hand,  the  switching  circuit  132  passes  the  output  reproduced 
luminance  signal  of  the  adding  circuit  34  (that  is,  the  output  reproduced  luminance  signal  of  the  comb  filter 
circuit)  applied  to  a  terminal  132b  of  the  switching  circuit  132. 

During  the  effective  horizontal  scanning  period  of  the  reproduced  luminance  signal,  the  switching 
20  circuit  132  selectively  produces  the  output  reproduced  multiplexed  color  video  signal  of  the  processing 

circuit  33,  which  is  the  input  signal  to  the  comb  filter  circuit,  as  the  reproduced  luminance  signal.  On  the 
other  hand,  during  the  horizontal  blanking  period,  the  switching  circuit  132  produces  the  output 
reproduced  luminance  signal  of  the  comb  filter  circuit.  This  is  to  prevent  the  deterioration  in  the  vertical 
resolution  of  the  picture  of  the  reproduced  luminance  signal.  When  the  reproduced  luminance  signal  in  the 

25  n-th  line  is  represented  by  EYn,  the  output  reproduced  luminance  signal  of  the  comb  filter  circuit  is 
EYn+EY(n_2,  in  the  n-th  line,  EY(n+1)+EY(n-i)  in  the  (n+1)-th  line,  EY(n+2)+EYn  in  the  (n+2)-th  line,  In  other 
words,  the  output  reproduced  luminance  signal  of  the  comb  filter  circuit  in  the  n-th  line,  is  made  up  of  the 
luminance  signal  of  the  n-th  line  and  the  luminance  signal  of  the  (n-2)-th  line  (that  is,  2  lines  before  the  line 
n).  For  this  reason,  when  there  is  no  vertical  correlation  in  the  picture,  the  vertical  resolution  becomes 

30  deteriorated  by  the  above  output  reproduced  luminance  signal  of  the  comb  filter  circuit.  On  the  other  hand, 
in  the  present  embodiment,  the  time  division  multiplexed  signal  is  not  multiplexed  within  the  effective 
horizontal  scanning  period  of  the  reproduced  multiplexed  color  video  signal  (or  multiplexed  within  an 
extremely  short  time  period  of  the  effective  horizontal  scanning  period  such  that  the  effect  is  negligible),  as 
shown  in  Figure  13(G).  That  is,  in  the  n-th  line,  only  the  luminance  signal  of  the  n-th  lines  is  transmitted. 

35  Accordingly,  it  is  possible  to  prevent  the  deterioration  in  the  vertical  resolution  by  passing  the  reproduced 
multiplexed  color  video  signal  during  the  effective  horizontal  scanning  period. 

The  time  division  multiplexed  signal  is  multiplexed  within  the  luminance  signal  during  the  horizontal 
blanking  period,  and  the  luminance  signal  needs  to  be  separated  by  use  of  the  comb  filter  circuit.  Thus,  the 
switching  circuit  132  selectively  passes  the  output  reproduced  luminance  signal  of  the  comb  filter  circuit. 

40  The  vertical  direction  differentiated  component  (for  example,  a  signal  component  which  is  a  sum  of  the 
time  division  multiplexed  signal  in  the  n-th  line  and  the  inverted  signal  of  the  time  division  multiplexed 
signal  in  the  (n-2)-th  line)  of  the  color  difference  signal  which  is  obtained  by  demodulating  the  time 
division  multiplexed  signal,  mixes  into  the  luminance  signal.  However,  the  noise  caused  by  the  mixing  of 
the  vertical  direction  differentiated  component  into  the  luminance  signal,  is  generated  within  the  horizontal 

45  blanking  period,  and  does  not  appear  in  the  reproduced  picture. 
On  the  other  hand,  the  time  division  multiplexed  signal  is  a  compressed  line-sequential  color 

difference  signal  in  which  the  phase  is  inverted  for  every  2H.  At  the  time  of  the  reproduction,  the  time  base 
of  the  compressed  line-sequential  color  difference  signal  is  expanded  back  into  the  original  time  base,  and 
the  phase  inversion  in  the  line-sequential  color  difference  signal  is  eliminated  so  as  to  obtain  a  reproduced 

50  line-sequential  color  difference  signal.  The  two  kinds  of  reproduced  color  difference  signals  E,  and  EQ  are 
obtained  from  the  reproduced  line-sequential  color  difference  signal  in  parallel.  Hence,  in  the  reproduced 
color  difference  signals  E,  and  EQ,  the  same  information  is  repeatedly  reproduced  in  terms  of  2  lines. 
Accordingly,  when  there  is  no  vertical  correlation  in  the  picture,  the  vertical  resolution  will  become 
deteriorated  with  respect  to  the  color  difference  signals  E,  and  EQ.  However,  the  deterioration  in  the  vertical 

55  resolution  of  the  color  difference  signals,  is  uneasily  detected  by  the  human  eyes  compared  to  the 
deterioration  in  the  vertical  resolution  of  the  luminance  signal,  because  of  the  spatial  frequency  response  of 
the  human  eyes.  For  this  reason,  the  deterioration  in  the  vertical  resolution  of  the  color  difference  signals, 
does  not  introduce  problems  from  the  practical  point  of  view.  In  addition,  although  the  time  division 
multiplexed  signal  (color  difference  signal)  is  multiplexed  within  the  horizontal  blanking  period  of  the 

60  luminance  signal,  the  horizontal  synchronizing  signal  or  the  like  within  the  luminance  signal  has  a  perfect 
vertical  correlation.  Therefore,  a  vertical  direction  differentiated  component  (for  example,  a  signal 
component  which  is  a  difference  between  the  luminance  signals  in  the  n-th  and  (n-2)-th  lines)  of  the 
luminance  signal  does  not  mix  into  the  color  difference  signals. 

Between  the  odd  and  even  fields,  the  phase  of  the  vertical  synchronizing  signal  differs  by  H/2  due  to  the 
65  interlaced  scanning.  For  this  reason,  the  switching  circuit  132  is  connected  to  the  terminal  132a  during  the 
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vertical  blanking  period  so  as  to  selectively  produce  the  reproduced  multiplexed  color  video  signal.  The 
phase  of  the  vertical  synchronizing  signal  will  become  distorted  if  the  output  reproduced  luminance  signal 
of  the  comb  filter  circuit  is  used  during  the  vertical  blanking  period. 

The  output  reproduced  luminance  signal  of  the  switching  circuit  132  is  passed  through  the  1H  delay 
5  circuit  48,  so  as  to  match  the  timing  with  the  reproduced  carrier  chrominance  signal  which  is  at  least 

delayed  by  1H  in  the  expanding  circuit  133.  The  output  reproduced  luminance  signal  of  the  1H  delay  circuit 
48,  is  supplied  to  the  mixing  circuit  49. 

In  the  recording  system  shown  in  Figure  12,  the  phase  of  the  line-sequential  color  difference  signal  is 
inverted  for  every  2H  before  being  subjected  to  the  time  base  compression.  However,  the  line-sequential 

jo  color  difference  signal  may  be  subjected  to  the  time  base  compression  before  the  phase  of  the 
line-sequential  color  difference  signal  is  inverted  for  every  2H.  Moreover,  two  kinds  of  compressed  color 
difference  signals  may  be  converted  into  a  line-sequential  color  difference  signal,  and  then  subjected  to  the 
phase  invention  for  every  2H.  In  other  words,  the  circuit  simply  needs  to  subject  the  line-sequential  color 
difference  signal  to  a  time  base  compression  and  obtain  the  time  division  multiplexed  signal  in  which  the 

is  phase  is  inverted  for  every  2H.  In  the  reproducing  system,  the  circuit  simply  needs  to  eliminate  the  phase 
inversion  in  the  reproduced  time  division  multiplexed  signal  for  every  2H  and  obtain  the  reproduced 
line-sequential  color  difference  signal  having  the  original  time  base.  Hence,  the  expanding  circuit  133  may 
be  provided  in  a  stage  subsequent  to  the  switching  circuit  134.  Further,  a  switching  circuit  may  be  provided 
in  the  transmission  path  between  the  output  of  the  encoder  45  and  the  input  of  the  mixing  circuit  49,  so  as 

20  to  block  the  transmission  during  a  time  period  (a  transmission  period  in  which  the  vertical  synchronizing 
signal  and  the  equalizing  pulse  in  the  vicinity  thereof  are  transmitted)  in  which  the  reproduced  carrier 
chrominance  signal  originally  does  not  exist. 

The  present  embodiment  is  not  only  applicable  to  the  recording  and  reproduction  of  the  NTSC  system 
color  video  signal,  and  is  also  applicable  to  the  recording  and  reproduction  of  a  color  video  signal  of  other 

25  standard  televison  systems  such  as  the  PAL  system  and  the  SECAM  system.  When  the  present 
embodiment  is  applied  to  the  recording  and  reproduction  of  the  PAL  system  color  video  signal,  a  first  color 
difference  signal  Eu  described  by  0.493  (EB-EY)  and  a  second  color  difference  signal  Ev  described  by  0.877 
(ER-EY)  are  obtained  from  the  decoder  14  in  the  recording  system,  where  EB  and  ER  are  primary  color 
signals  of  blue  and  red  which  are  gamma  corrected,  and  EY  is  the  luminance  signal  which  is  described  by 

30  the  same  generating  equation  as  the  luminance  signal  of  the  NTSC  system  color  video  signal.  In  the 
reproducing  system,  only  slight  modifications  are  required  in  the  burst  levels  which  are  detected  in  the 
switching  pulse  generating  circuit  136  and  the  construction  of  the  encoder  45. 

When  the  present  embodiment  is  applied  to  the  recording  and  reproduction  of  the  SECAM  system 
color  video  signal,  the  carrier  chrominance  signal  is  a  line-sequential  color  difference  signal.  As  is  well 

35  known,  this  line-sequential  color  difference  signal  comprises  a  first  frequency  modulated  color  difference 
signal  which  is  obtained  by  frequency-modulating  a  first  carrier  having  a  frequency  of  4.40625  MHz  by  a 
color  difference  signal  DR  which  is  described  by  -1.9  (ER-EY),  and  a  second  frequency  modulated  color 
difference  signal  which  is  obtained  by  frequency-modulating  a  second  carrier  having  a  frequency  of  4.425 
MHz  by  a  color  difference  signal  DB  which  is  described  by  1  .5  (EB-EY).  Accordingly,  in  the  recording  system, 

40  the  circuit  part  made  up  of  the  decoder  14  and  the  switching  circuit  120  simply  needs  to  be  changed  to  a 
frequency  demodulator.  On  the  other  hand,  in  the  reproducing  system,  the  circuit  part  made  up  of  the 
switching  circuit  138,  the  1H  delay  circuit  139,  and  the  encoder  45  simply  needs  to  be  changed  to  a 
frequency  modulator. 

Color  difference  signals  (ER-EY)  and  (EB-EY)  may  be  separated  and  processed  instead  of  the  color 
45  difference  signals  E,  and  EQ,  so  that  the  NTSC,  PAL,  and  SECAM  system  color  video  signals  can  be  recorded 

and  reproduced  with  a  common  signal  format,  that  is,  so  that  compatibility  is  achieved  among  the  NTSC, 
PAL,  and  SECAM  system  color  video  signals.  In  this  case,  a  first  matrix  circuit  is  provided  at  the  output 
stage  of  the  decoder  14  in  the  recording  system,  so  as  to  form  the  color  difference  signals  (ER-EY)  and 
(EB-EY)  from  the  color  difference  signals  E,  and  EQ.  In  addition,  a  second  matrix  circuit  is  provided  at  the 

so  input  stage  of  the  encoder  45  in  the  reproducing  system,  so  as  to  form  the  color  difference  signals  E,  and  EQ 
from  the  color  difference  signals  (ER-EY)  and  (EB-EY).  In  this  case,  the  burst  levels  which  are  to  be  detected 
in  the  switching  pulse  generating  circuit  136,  must  be  changed  to  the  burst  levels  of  the  color  difference 
signals  (ER—  EY)  and  (EB-EY). 

The  present  invention  is  not  limited  to  the  application  to  the  VTR.  For  example,  the  present  invention 
55  may  be  applied  to  an  apparatus  which  records  and  reproduces  signals  on  and  from  a  recording  medium 

which  is  in  the  form  of  a  rotary  magnetic  sheet  or  disc. 

Claims 

60  1.  A  multiplexed  color  video  signal  recording  and  reproducing  apparatus  comprising  time  division 
multiplexed  signal  producing  means  (15  —  18,  66  —  71,  90  —  92,  120  —  124)  supplied  with  first  and  second 
color  difference  signals,  for  producing  a  time  division  multiplexed  signal  in  which  a  time  base  compressed 
second  color  difference  signal  and  one  of  a  time  base  compressed  first  color  difference  signal  and  a  time 
base  non-compressed  first  color  difference  signal  having  a  part  thereof  eliminated  are  alternately 

65  multiplexed  in  time  division  for  every  predetermined  time  period  and  in  which  the  phase  is  inverted  for 
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every  predetermined  number  of  horizontal  scanning  periods,  characterized  in  that  there  are  provided:  first 
multiplexing  means  (23,  75)  for  multiplexing  a  time  base  non-compressed  luminance  signal  and  the  time 
division  multiplexed  signal  obtained  from  said  time  division  multiplexed  signal  producing  means,  for 
producing  a  multiplexed  color  video  signal,  said  time  base  non-compressed  luminance  signal  comprising  a 

s  time  base  non-compressed  horizontal  synchronizing  signal  and  a  time  base  non-compressed  horizontal 
blanking  signal;  recording  means  (24,  77)  for  recording  the  multiplexed  color  video  signal  obtained  from 
said  first  multiplexing  means  on  a  recording  medium;  reproducing  means  (33,  81)  for  reproducing  the 
recorded  signal  from  the  recording  medium  so  as  to  obtain  a  reproduced  multiplexed  color  video  signal; 
comb  filter  circuit  means  (34—37,  131)  supplied  with  the  reproduced  multiplexed  color  video  signal 

ro  obtained  from  said  reproducing  means,  for  separating  a  reproduced  time  division  multiplexed  signal  and  a 
reproduced  luminance  signal  from  the  reproduced  multiplex  color  video  signal;  color  difference  signal 
reproducing  circuit  means  (38  —  44,  82—84,  96—100,  133  —  136,  138,  139)  for  obtaining  reproduced  first  and 
second  color  difference  signals  by  switching  the  reproduced  time  division  multiplexed  signal  from  said 
comb  filter  circuit  means  based  on  a  switching  signal  which  is  formed  from  a  horizontal  synchronizing 

'5  signal  within  the  reproduced  luminance  signal  from  said  comb  filter  circuit  means  so  as  to  eliminate  the 
phase  inversion,  and  by  time  base  expanding  the  time  base  of  the  reproduced  first  and  second  color 
difference  signals  to  the  original  time  base;  encoder  means  (45,  85)  for  producing  a  carrier  chrominance 
signal  which  is  in  conformance  with  a  predetermined  standard  television  system  from  the  reproduced  first 
and  second  color  difference  signals  obtained  from  said  color  difference  signal  reproducing  circuit  means; 

20  and  second  multiplexing  means  (49,  86,  132,  137,  140)  for  multiplexing  the  reproduced  luminance  signal 
obtained  from  said  comb  filter  circuit  means  and  the  carrier  chrominance  signal  obtained  from  said 
encoder  means  so  as  to  produce  a  reproduced  color  video  signal. 

2.  A  recording  and  reproducing  apparatus  as  claimed  in  claim  1,  characterized  in  that  said  time  division 
multiplexed  signal  producing  means  comprises  first  and  second  time  base  compressing  circuits  (15,  16)  for 

25  time  base  compressing  the  first  color  difference  signal  which  has  a  band  BWt  and  the  second  color 
difference  signal  which  has  a  band  BW2,  said  first  time  base  compressing  circuit  (15)  time  base 
compressing  the  first  color  difference  signal  by  BW1/(BW1+BW2)  so  as  to  produce  a  first  time  base 
compressed  color  difference  signal,  said  second  time  base  compressing  circuit  (16)  time  base  compressing 
the  second  color  difference  signal  by  BWaABW^BW;,)  so  as  to  produce  a  second  time  base  compressed 

30  color  difference  signal,  and  a  time  division  multiplexed  signal  generating  circuit  (17  —  19)  for  producing  a 
time  division  multiplexed  signal  in  which  the  first  and  second  time  base  compressed  color  difference 
signals  from  said  first  and  second  time  base  compressing  circuits  are  alternately  multiplexed  in  time 
division  within  one  horizontal  scanning  period  and  in  which  the  phase  is  inverted  for  every  one  horizontal 
scanning  period;  and  that  said  color  difference  signal  reproducing  circuit  means  comprises  switching 

35  circuit  means  (38,  39,  40,  41  )  for  alternately  producing  the  reproduced  time  division  multiplexed  signal  from 
said  comb  filter  circuit  means  and  a  signal  obtained  by  inverting  the  phase  of  the  reproduced  time  division 
multiplexed  signal  for  every  one  horizontal  scanning  period,  responsive  to  the  switching  signal,  a  signal 
separating  circuit  (42)  for  separating  the  first  and  second  time  base  compressed  color  difference  signals 
from  the  time  division  multiplexed  signal  which  is  eliminated  of  the  phase  inversion  and  is  obtained  from 

40  said  switching  circuit  means,  and  first  and  second  time  base  expanding  circuits  (43,  44)  for  independently 
time  base  expanding  the  time  base  of  the  first  and  second  time  base  compressed  color  difference  signals 
from  said  signal  separating  circuit  to  the  original  time  base. 

3.  A  recording  and  reproducing  apparatus  as  claimed  in  claim  2,  characterized  in  that  said  switching 
circuit  means  is  controlled  responsive  to  the  switching  signal  having  a  polarity  determined  by  a  signal 

45  which  is  obtained  by  detecting  a  burst  level  or  a  D.C.  level  of  a  color  reference  of  an  output  signal  of  said 
first  or  second  time  base  expanding  circuit. 

4.  A  recording  and  reproducing  apparatus  as  claimed  in  claim  2,  characterized  in  that  said  first  color 
difference  signal  is  an  l-signal,  that  said  second  color  difference  signal  is  a  Q-signal,  that  said  first  time  base 
compressing  circuit  time  base  compresses  said  l-signal  by  3/4,  and  that  said  second  time  base  compressing 

so  circuit  time  base  compresses  said  Q-signal  by  1/4. 
5.  A  recording  and  reproducing  apparatus  as  claimed  in  claim  1,  characterized  in  that  said  time  division 

multiplexed  signal  producing  means  comprises  a  time  base  compressing  circuit  (91)  for  time  base 
compressing  at  least  a  signal  part  within  an  effective  horizontal  scanning  period  and  a  signal  part  within  a 
burst  level  transmission  period  of  the  second  color  difference  signal  into  a  time  period  with  a  horizontal 

55  blanking  period  of  the  luminance  signal,  a  burst  eliminating  circuit  (90)  for  blocking  transmission  of  a  signal 
part  within  a  burst  level  transmission  period  of  the  first  color  difference  signal,  and  a  time  division 
multiplexed  signal  generating  circuit  (18,  19,  92)  for  generating  at  time  division  multiplexed  signal  in  which 
an  output  time  base  compressed  second  color  difference  signal  of  said  time  base  compressing  circuit  is 
multiplexed  in  time  division  within  a  time  period  corresponding  to  a  horizontal  blanking  period  of  an  output 

so  time  base  non-compressed  first  color  difference  signal  of  said  burst  eliminating  circuit  and  in  which  the 
phase  is  inverted  for  every  one  horizontal  scanning  period;  and  that  said  color  difference  signal 
reproducing  circuit  comprises  switching  circuit  means  (38,  39,  96  —  98)  supplied  with  the  reproduced  time 
division  multiplexed  signal  from  said  comb  filter  circuit  means  and  the  responsive  to  the  switching  signal, 
for  eliminating  the  phase  inversion  for  every  one  horizontal  scanning  period  and  for  independently 

65  separating  the  time  base  non-compressed  first  color  difference  signal  and  the  time  base  compressed 
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second  color  difference  signal,  and.  a  time  base  expanding  circuit  (97,  99)  for  time  base  expanding  the  time 
base  of  the  time  base  compressed  second  color  difference  signal  obtained  from  said  switching  circuit 
means  to  the  original  time  base  so  as  to-produce  a  reproduced  signal  of  the  second  color  difference  signal. 

6.  A  recording  and  reproducing  apparatus  as  claimed  in  claim  5,  characterized  in  that  said  switching 
5  circuit  means  is  controlled  responsive  to  a  first  switching  signal  having  a  polarity  determined  by  a  signal 

which  is  obtained  by  detecting  a  burst  level  or  a  DC  level  of  a  color  reference  of  the  reproduced  signal  of  the 
second  color  difference  signal  from  said  time  base  expanding  circuit,  so  as  to  eliminate  the  phase  inversion 
in  the  time  division  multiplexed  signal  for  every  one  horizontal  scanning  period,  and  is  controlled 
responsive  to  a  second  switching  signal  which  is  formed  from  the  horizontal  synchronizing  signal  of  the 

w  reproduced  luminance  signal  from  said  comb  filter  circuit  means,  so  as  to  independently  separate  the  time 
base  non-compressed  first  color  difference  signal  and  the  time  base  compressed  second  color  difference 
signal. 

7.  A  recording  and  reproducing  apparatus  as  claimed  in  claim  5,  characterized  in  that  said  first  color 
difference  signal  is  an  l-signal,  that  said  second  color  difference  signal  is  a  Q-signal,  and  that  said  time  base 

15  compressing  circuit  time  base  compresses  the  effective  horizontal  scanning  period  of  said  Q-signal  by 
approximately  1/5. 

8.  A  recording  and  reproducing  apparatus  as  claimed  in  claim  5,  characterized  in  that  said  comb  filter 
circuit  means  is  inoperative  during  a  vertical  blanking  period  of  the  reproduced  luminance  signal,  and 
produces  the  reproduced  multiplexed  color  video  signal  as  the  reproduced  luminance  signal  during  the 

20  vertical  blanking  period  of  the  reproduced  luminance  signal. 
9.  A  recording  and  reproducing  apparatus  as  claimed  in  claim  1  ,  characterized  in  that  said  time  division 

multiplexed  signal  producing  means  comprises  a  line-sequential  color  difference  signal  generating  circuit 
(20,  21,  120)  for  generating  a  line-sequential  color  difference  signal  in  which  the  first  and  second  color 
difference  signals  are  alternately  multiplexed  in  time  sequence,  and  a  time  division  multiplexed  signal 

25  generating  circuit  (121  —  124)  supplied  with  the  line-sequential  color  difference  signal  from  said 
line-sequential  color  difference  signal  generating  circuit,  for  generating  a  time  division  multiplexed  signal 
in  which  a  signal  part  at  least  within  a  time  period  approximately  equal  to  an  effective  horizontal  scanning 
period  including  a  burst  level  or  a  D.C.  level  of  a  color  reference  is  time  base  compressed  within  a  time 
period  approximately  corresponding  to  a  horizontal  blanking  period  of  the  luminance  signal  and  in  which 

30  the  phase  is  inverted  for  every  two  horizontal  scanning  periods;  that  said  first  multiplexing  means  (23) 
multiplexes  the  time  division  multiplexed  signal  at  least  within  the  horizontal  blanking  period  of  the 
luminance  signal;  and  that  said  second  multiplexing  means  comprises  switching  circuit  means  (132,  137, 
140)  for  selectively  producing  the  multiplexed  color  video  signal  as  the  reproduced  luminance  signal  at 
least  during  the  effective  horizontal  scanning  period  of  the  reproduced  luminance  signal,  and  for  selectively 

35  producing  the  output  reproduced  luminance  signal  of  said  comb  filter  circuit  means  during  the  horizontal 
blanking  period,  and  a  mixing  circuit  (49)  for  mixing  an  output  signal  of  said  switching  circuit  means  and 
the  carrier  chrominance  signal  obtained  from  said  encoder  means. 

10.  A  recording  and  reproducing  apparatus  as  claimed  in  claim  9,  characterized  in  that  said  switching 
circuit  means  selectively  produces  the  multiplexed  color  video  signal  as  the  reproduced  luminance  signal 

40  during  a  vertical  blanking  period. 
11.  A  recording  and  reproducing  apparatus  as  claimed  in  claim  9,  characterized  in  that  said  color 

difference  signal  reproducing  circuit  means  is  controlled  responsive  to  the  switching  signal  having  a 
polarity  determined  by  a  signal  which  is  obtained  by  detecting  a  burst  level  or  a  D.C.  level  of  a  color 
reference  of  the  reproduced  time  division  multiplexed  signal,  so  as  to  eliminate  the  phase  inversion  in  the 

45  reproduced  time  division  multiplexed  signal  for  every  two  horizontal  scanning  periods. 

Patentanspruche 

1.  Aufzeichnungs-  und  Wiedergabegerat  fur  verschachtelte  Farbbildsignale,  aufweisend  Zeitmulti- 
50  plexsignalerzeugungsvorrichtungen  (15  —  18,  66—  71,  90—  92,  120—124),  denen  erste  und  zweite  Farbdiffer- 

enzsignale  zugefuhrt  werden,  zum  Erzeugen  eines  Zeitmultiplexsignals,  in  dem  ein  zeitbasisverdichtetes 
zweites  Farbdifferenzsignal  und  ein  Signal  eines  zeitbasisverdichteten  ersten  Farbdifferenzsignals  und 
eines  nicht  zeitbasisverdichteten  ersten  Farbdifferenzsignals  mit  einem  darin  beseitigten  Anteil 
alternierend  fur  jede  vorbestimmte  Zeitperiode  in  Zeitaufteilung  verschachtelt  sind  und  in  dem  die  Phase 

55  fur  jede  vorbestimmte  Anzahl  von  Horizontalabtastperioden  invertiert  ist,  dadurch  gekennzeichnet,  dalS 
vorgesehen  sind:  erste  Multiplexvorrichtungen  (23,  75)  zum  Verschachteln  eines  nicht  in  der  Zeitbasis 
verdichteten  Leuchtdichtesignals  und  des  von  den  Zeitmultiplexsignalerzeugungsvorrichtungen  erzeugten 
Zeitmultiplexsignals  zur  Erzeugung  eines  verschachtelten  Farbbildsignals,  wobei  das  in  der  Zeitbasis  nicht 
verdichtete  Leuchtdichtesignal  ein  in  der  Zeitbasis  nicht  verdichtetes  Horizontalsynchronsignal  und  ein  in 

so  der  Zeitbasis  nicht  verdichtetes  Horizontalaustastsignal  aufweist;  Aufzeichnungsvorrichtungen  (24,  77) 
zum  Aufzeichnen  des  von  den  ersten  Multiplexvorrichtungen  gelieferten  verschachtelten  Farbbildsignals 
auf  einem  Aufzeichnungsmedium;  Wiedergabevorrichtungen  (33,  81)  zum  Wiedergeben  des  vom 
Aufzeichnungsmedium  wiedergegebenen  Signals,  um  so  ein  widergegebenes  verschachteltes  Farbbild- 
signal  zu  gewinnen;  Kammfilterschaltungsvorrichtungen  (34  —  37,  131),  denen  das  von  den  Wiedergabe- 

65  vorrichtungen  gelieferte  wiedergegebene  verschachtelte  Farbsignal  zugefuhrt  wird  zum  Abtrennen  eines 
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wiedergegebenen  Zeitmultiplexsignals  und  eines  wiedergegebenen  Leuchtdichtesignals  vom  wiedergege- 
benen  verschachtelten  Farbbildsignal;  Farbdifferenzsignalwiedergabeschaltungsvorrichtungen  (38  —  44, 
82—84,  9(3  —  100,  133—136,  138,  139)  zum  Gewinnen  erster  und  zweiter  Farbdifferenzsignale  durch 
Umschalten  des  wiedergegebenen  Zeitmultiplexsignals  von  den  Kammfilterschaltungsvorrichtungen  in 
Abhangigkeit  von  einem  Schaltsignal,  welches  aus  einem  Horizontalsynchronsignal  innerhalb  des 
wiedergegebenen  Leuchtdichtesignals  von  den  Kammfilterschaltungsvorrichtungen  zur  Beseitigung  der 
Phasenumkehrung  gebildet  wird,  und  durch  Expansion  der  Zeitbasis  des  wiedergegebenen  ersten  und 
zweiten  Farbdifferenzsignale  auf  die  ursprungliche  Zeitbasis;  Codiervorrichtungen  (45,  85)  zum  Erzeugen 
eines  Tragerchrominanzsignals,  das  in  Ubereinstimmung  mit  einem  vorbestimmten  Standardfernseh- 
system  ist,  aus  den  wiedergegenen  ersten  und  zweiten  Farbdifferenzsignalen,  die  von  den  Farbdifferenz- 
signalwiedergabeschaltungsvorrichtungen  geliefert  werden;  und  zweite  Multiplexvorrichtungen  (49,  86, 
132,  137,  140)  zum  Verschachteln  des  von  den  Kammfilterschaltungsvorrichtungen  gelieferten  wiedergege- 
benen  Leuchtdichtesignals  und  des  Tragerchrominanzsignals,  das  von  den  Codiervorrichtungen  geliefert 
wird,  um  so  ein  wiedergegebenes  Farbbildsignal  zu  erzeugen. 

2.  Aufzeichnungs-  und  Wiedergabegerat  nach  Anspruch  1,  dadurch  gekennzeichnet,  dalS  die 
Zeitmultipiexsignalerzeugungsvorrichtungen  erste  und  zweite  Zeitbasisverdichtungsschaltungen  (15,  16) 
zur  Zeitbasiskompression  des  ersten  Farbdifferenzsignals  aufweisen,  welches  eine  Bandbreite  BWn  hat, 
und  des  zweiten  Farbdifferenzsignals,  welches  eine  Bandbreite  BW2  hat,  wobei  die  erste  Zeitbasisverdicht- 
ungsschaltung  (15)  das  erste  Farbdifferenzsignal  um  BW1/(BW1  +  BW2)  zeitbasiskomprimiertzur  Erzeugung 
eines  ersten  zeitbasisverdichteten  Farbdifferenzsignals  und  wobei  die  zweite  Zeitbasisverdichtungs- 
schaltung  (16)  das  zweite  Farbdifferenzsignal  um  BW^BWT+BWa)  zeitbasiskomprimiert  zur  Erzeugung 
eines  zweiten  zeitbasisverdichteten  Farbdifferenzsignals,  und  eine  Zeitmultiplexsignalerzeugungs- 
schaltung  (17  —  19)  zur  Erzeugung  eines  Zeitmultiplexsignals,  in  dem  die  ersten  und  zweiten  zeitbasis- 
verdichteten  Farbdifferenzsignale  von  den  ersten  und  zweiten  Zeitbasisverdichtungsschaltungen 
alternierend  in  Zeitaufteilung  innerhalb  einer  Horizontalabtastperiode  verschachtelt  sind  und  in  dem  die 
Phase  fiir  eine  jede  Horizontalabtastperiode  invertiert  ist;  und  dalS  die  Farbdifferenzsignalwiedergabe- 
schaltungsvorrichtungen  Umschaltscnaltungsvorrichtungen  (38,  39,  40,  41)  zum  alternierenden  Erzeugen 
des  wiedergegebenen  Zeitmultiplexsignals  von  den  Kammfilterschaltungsvorrichtungen  und  eines 
Signals,  welches  gewonnen  wird,  indem  die  Phase  des  wiedergegebenen  Zeitmultiplexsignals  fur  jede 
Horizontalabtastperiode  in  Abhangigkeit  vom  Schaltsignal  invertiert  wird,  eine  Signalabtrennschaltung 
(42)  zum  Abtrennen  der  ersten  und  zweiten  zeitbasisverdichteten  Farbdifferenzsignale  von  dem  Zeitmulti- 
plexsignal,  in  dem  die  Phasenumkehrung  beseitigt  ist  und  das  von  den  Umschaltschaltungsvorrichtungen 
geliefert  wird,  und  erste  und  zweite  Zeitbasisaufweitungsschaltungen  (43,  44)  aufweisen,  die  unabhangig 
die  Zeitbasis  der  ersten  und  der  zweiten  zeitbasisverdichteten  Farbdifferenzsignale  von  der  Signalabtrenn- 
schaltung  in  der  Zeitbasis  jeweils  auf  die  ursprungliche  Zeitbasis  expandieren. 

3.  Aufzeichnungs-  und  Wiedergabegerat  nach  Anspruch  2,  dadurch  gekennzeichnet,  dalS  die 
Umschaltschaltungsvorrichtungen  in  Abhangigkeit  von  dem  Schaltsignal  gesteuert  werden,  welches  eine 
durch  ein  Signal  bestimmte  Polaritat  aufweist,  das  erhalten  wird,  indem  ein  Farbsynchronsignalpegel  oder 
ein  D.C.-Pegel  eines  Farbreferenzsignals  eines  Ausgangssignals  der  ersten  oder  zweiten  Zeitbasis- 
verdichtungsschaltung  erfafct  wird. 

4.  Aufzeichnungs-  und  Wiedergabegerat  nach  Anspruch  2,  dadurch  gekennzeichnet,  dalS  das  erste 
Farbdifferenzsignal  ein  l-Signal  ist,  daB  das  zweite  Farbdifferenzsignal  ein  Q-Signal  ist,  dalS  die  erste 
Zeitbasisverdichtungsschaltung  das  l-Signal  um  3/4  zeitbasiskomprimiert  und  dalS  die  zweite  Zeitbasis- 
verdichtungsschaltung  das  Q-Signal  um  1/4  zeitbasiskomprimiert. 

5.  Aufzeichnungs-  und  Wiedergabegerat  nach  Anspruch  1,  dadurch  gekennzeichnet,  dalS  die 
Zeitmultiplexsignalerzeugungsvorrichtungen  eine  Zeitbasisverdichtungsschaltung  (91)  aufweisen,  die 
zumindest  einen  Signalanteil  innerhalb  einer  effektiven  Horizontalabtastperiode  und  einen  Signalanteil 
innerhalb  einer  Farbsynchronsignalpegelubertragungsperiode  des  zweiten  Farbdifferenzsignals  auf  eine 
Zeitperiode  mit  einer  Horizontalaustastperiode  des  Leuchtdichtesignals  zeitbasiskomprimiert,  eine  Farb- 
synchronsignalbeseitigungsschaltung  (90)  zum  Blockieren  der  Ubertragung  eines  Signalteils  innerhalb 
einer  Farbsynchronsignalpegeliibertragungsperiode  des  ersten  Farbdifferenzsignals  und  eine  Zeitmulti- 
plexsignalerzeugungsschaltung  (18,  19,  92),  die  ein  Zeitmultiplexsignal  erzeugt,  in  dem  ein  ausgegebenes 
zeitbasisverdichtetes  zweites  Farbdifferenzsignal  von  der  Zeitbasisverdichtungsschaltung  in  Zeitaufteilung 
innerhalb  einer  Zeitperiode  verschachtelt  ist,  die  einer  Horizontalaustastperiode  eines  von  der  Farb- 
synchronsignalbeseitigungsschaltung  ausgegebenen,  nicht  in  der  Zeitbasis  verdichteten  ersten 
Farbdifferenzsignals  entspricht,  und  in  dem  die  Phase  fiir  eine  jede  Horizontalabtastperiode  invertiert  ist; 
und  dalS  die  Farbdifferenzsignalwiedergabeschaltung  Umschaltschaltungsvorrichtungen  (38,  39,  96  —  98) 
aufweist,  denen  das  wiedergegebene  Zeitmultiplexsignal  von  den  Kammfilterschaltungsvorrichtungen 
und  ansprechend  auf  das  Schaltsignal  zugefuhrt  wird  zum  Beseitigen  der  Phasenumkehrung  fiir  eine  jede 
Horizontalabtastperiode  und  die  umabhangig  das  nicht  zeitbasisverdichtete  erste  Farbdifferenzsignal  und 
das  zeitbasisverdichtete  zweite  Farbdifferenzsignal  abtrennen,  und  eine  Zeitbasisaufweitungsschaltung 
(97)  zum  Expandieren  der  Zeitbasis  des  zeitbasisverdichteten  zweiten  Farbdifferenzsignals  von  der 
Umschaltschaltungsvorrichtung  auf  die  ursprungliche  Zeitbasis  zur  Erzeugung  eines  wiedergegebenen 
Signals  vom  zweiten  Farbdifferenzsignal. 

6.  Aufzeichnungs-  und  Wiedergabegerat  nach  Anspruch  5,  dadurch  gekennzeichnet,  dalS  die 
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Umschaltschaltungsvorrichtungen  in  Abhangigkeit  eines  ersten  Schaltsignals  einer  Polaritat  gesteuert 
wird,  die  durch  ein  Signal  bestimmt  ist,  welches  gewonnen  wird  durch  Erfassen  eines  Farbsynchronsignal- 
pegels  oder  eines  D.C.-Pegels  eines  Farbreferenzsignals  des  wiedergegebenen  Signals  von  dem  Zweiten 
Farbdifferenzsignal  von  der  Zeitbasisaufweitungsschaltung,  so  dalS  die  Phasenumkehrung  in  dem 
Zeitmultiplexsignal  fiir  eine  jede  Horizontalabtastperiode  beseitigt  wird,  und  in  Abhangigkeit  von  einem 
zweiten  Schaltsignal  gesteuert  werden,  welches  aus  dem  Horizontalsynchronsignal  des  wiedergegebenen 
Leuchtdichtesignals  von  den  Kammfilterschaltungsvorrichtungen  gebildet  wird,  so  dalS  das  nicht 
zeitbasisverdichtete  erste  Farbdifferenzsignal  und  das  zeitbasisverdichtete  zweite  Farbdifferenzsignal 
umabhangig  getrennt  werden. 

7.  Aufzeichnungs-  und  Wiedergabegerat  nach  Anspruch  5,  dadurch  gekennzeichnet,  dalS  das  erste 
Farbdifferenzsignal  ein  l-Signal  ist,  daS  das  zweite  Farbdifferenzsignal  ein  Q-Signal  ist  und  date  die 
Zeitbasisverdichtungsschaltung  die  effektive  Horizontalabtastperiode  des  Q-Signals  angenahert  um  1/5 
zeitbasiskomprimiert. 

8.  '  Aufzeichnungs-  und  Wiedergabegerat  nach  Anspruch  5,  dadurch  gekennzeichnet,  dalS  die 
Kammfilterschaltungsvorrichtungen  wahrend  einer  Vertikalaustastperiode  des  wiedergegebenen  Leucht- 
dichtesignals  nicht  in  Betrieb  sind  und  das  wiedergegebene  verschachtelte  Farbbildsignal  als  das 
wiedergegebene  Leuchtdichtesignal  wahrend  der  Vertikalaustastperiode  des  wiedergegebenen  Leucht- 
dichtesignals  erzeugen. 

9.  Aufzeichnungs-  und  Wiedergabegerat  nach  Anspruch  1,  dadurch  gekennzeichnet,  dalS  die 
Zeitmuitiplexsignalerzeugungsvorrichtungen  eine  zeilensequentielle  Farbdifferenzsignalerzeugungs- 
schaltung  (20,  21,  120)  afuweisen  zum  Erzeugen  eines  zeilensequentiellen  Farbdifferenzsignals,  in  dem  die 
ersten  und  zweiten  Farbdifferenzsignale  in  alternierender  Zeitfolge  verschachtelt  sind,  und  eine  Zeitmulti- 
plexsignalerzeugungsschaltung  (121  —  124),  der  das  zeilensequentielle  Farbdifferenzsignal  von  der  Farb- 
differenzsignalerzeugungsschaltung  zugefuhrt  wird  und  die  ein  Zeitmultiplexsignal  erzeugt,  in  dem  ein 
Signalanteil  zumindest  innerhalb  einer  Zeitperiode,  die  angenahert  gleich  einer  effektiven  Horizontalabtast- 
periode  ist,  die  einen  Farbsynchronsignalpegel  oder  einen  D.C.-Pegel  einer  Farbreferenz  einschliefSt, 
innerhalb  einer  Zeitperiode  zeitbasiskomprimiert  ist,  die  angenahert  einer  Horizontalaustastperiode  des 
Leuchtdichtesignals  entspricht,  und  in  dem  die  Phase  jeweils  fiir  alle  zwei  Horizontalabtastperioden 
invertiert  ist;  dalS  die  ersten  Multiplexvorrichtungen  (23)  das  Zeitmultiplexsignal  zumindest  innerhalb  der 
Horizontalaustastperiode  des  Leuchtdichtesignals  verschachteln;  und  dalS  die  zweiten  Multiplexvorrich- 
tungen  Umschaltschaltungsvorrichtungen  (132,  137,  140)  aufweisen,  die  selektiv  das  verschachtelte 
Farbbildsignal  als  das  wiedergegebene  Leuchtdichtesignal  zumindest  wahrend  der  effektiven  Horizontal- 
abtastperiode  des  wiedergegebenen  Leuchtdichtesignals  erzeugen  und  die  selektiv  das  ausgegebene 
wiedergegebene  Leuchtdichtesignal  von  den  Kammfilterschaltungsvorrichtungen  wahrend  der  Horizontal- 
austastperiode  erzeugen,  und  eine  Mischschaltung  (49)  zum  Mischen  eines  Ausgangssignals  der 
Umschaltschaltungsvorrichtungen  und  des  Tragerchrominanzsignals  von  den  Codiervorrichtungen. 

10.  Aufzeichnungs-  und  Wiedergabegerat  nach  Anspruch  9,  dadurch  gekennzeichnet,  dafi  die 
Umschaltschaltungsvorrichtungen  selektiv  das  verschachtelte  Farbbildsignal  als  das  wiedergegebene 
Leuchtdichtesignal  wahrend  einer  Vertikalaustastperiode  erzeugen. 

11.  Aufzeichnungs-  und  Wiedergabegerat  nach  Anspruch  9,  dadurch  gekennzeichnet,  daS  die 
Farbdifferenzsignalwiedergabeschaltungsvorrichtungen  im  Abhangigkeit  von  dem  Schaltsignal  gesteuert 
werden,  welches  eine  durch  ein  Signal  bestimmte  Polaritat  aufweist,  das  durch  Erfassen  eines 
Farbsynchronsignalpegels  oder  eines  D.C.-Pegels  eines  Farbreferenzsignals  des  wiedergegebenen  Zeit- 
multiplexsignals  gewonnen  wird,  so  dalS  die  Phasenumkehrung  in  dem  wiedergegebenen  Zeitmultiplex- 
signal  jeweils  fiir  alle  zwei  Horizontalabtastperioden  beseitigt  wird. 

Revendications 

1.  Appareil  d'enregistrement  et  de  reproduction  d'un  signal  video  couleur  multiplexe  comportant  des 
moyens  de  production  d'un  signal  multiplexe  a  partage  dans  le  temps  (15  —  18,  66  —  71,  90  —  92,  120  —  124) 
recevant  des  premier  et  second  signaux  de  difference  de  couleur  en  vue  de  produire  un  signal  multiplexe  a 
partage  dans  le  temps  dans  lequel  un  second  signal  de  difference  de  couleur  a  compression  de  base  de 
temps  et  un  signal  parmi  un  premier  signal  de  difference  de  couleur  a  compression  de  base  de  temps  et  un 
premier  signal  de  couleur  sans  compression  de  base  de  temps  ayant  une  partie  eliminee  sont  multiplexes 
de  maniere  alternee  avec  partage  dans  le  temps  pour  chaque  periode  de  temps  predeterminee  et  dans 
lequel  la  phase  est  inversee  a  chaque  fois  pour  un  nombre  predetermine  de  periodes  de  balayage 
horizontal,  caracterise  en  ce  que  Ton  prevoit:  des  premiers  moyens  de  multiplexage  (23,  75)  destines  a 
multiplexer  un  signal  de  luminance  sans  compression  de  base  de  temps  et  le  signal  multiplexe  a  partage 
dans  le  temps  obtenu  a  partir  desdits  moyens  de  production  d'un  signal  multiplexe  a  partage  dans  le  temps 
en  vue  de  produire  un  signal  video  couleur  multiplexe,  ledit  signal  de  luminance  sans  compression  de  base 
de  temps  comprenant  un  signal  de  synchronisation  horizontale  sans  compression  de  base  de  temps  et  un 
signal  de  suppression  de  ligne  sans  compression  de  base  de  temps;  des  moyens  d'enregistrement  (24,  77) 
destines  a  enregistrer  le  signal  video  couleur  multiplexe  obtenu  a  partir  desdits  premiers  moyens  de 
multiplexage  sur  un  support  d'enregistrement;  des  moyens  de  reproduction  (33,  81)  destines  a  reproduire 
le  signal  enregistre  a  partir  du  support  d'enregistrement  de  maniere  a  obtenir  un  signal  video  couleur 
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multiplexe  reproduit;  des  moyens  de  circuit  a  filtre  de  bande  a  peigne  (34  —  37,  131)  recevant  le  signal  video 
couleur  multiplexe  reproduit  obtenu  a  partir  desdits  moyens  de  reproduction  en  vue  de  separer  le  signal 
multiplexe  a  partage  dans  le  temps  reproduit  et  le  signal  de  luminance  reproduit  a  partir  du  signal  video 
couleur  multiplexe  reproduit;  des  moyens  de  circuit  de  reproduction  de  signal  de  difference  de  couleur 

5  (38—44,  82—84,  96  —  100,  133—136,  138,  139)  en  vue  d'obtenir  des  premier  et  second  signaux  de  difference 
de  couleur  reproduits  en  commutant  le  signal  multiplexe  a  partage  dans  le  temps  reproduit  a  partir  desdits 
moyens  de  circuit  a  filtre  de  bande  a  peigne  en  se  basant  sur  un  signal  de  commutation  qui  est  forme  a 
partir  d'un  signal  de  synchronisation  horizontale  compris  dans  le  signal  de  luminance  reproduit  provenant 
desdits  moyens  de  circuit  a  filtre  de  bande  a  peigne  de  maniere  a  eliminer  I'inversion  de  phase  et  en 

10  effectuant  I'expansion  de  la  base  de  temps  des  premier  et  second  signaux  de  difference  de  couleur  a 
compression  de  base  de  temps  pour  parvenir  a  la  base  de  temps  originale;  des  moyens  d'encodage  (45,  85) 
destines  a  produire  un  signal  porteur  de  chrominance  qui  est  en  conformite  avec  un  systeme  de  television 
standard  predetermine  a  partir  des  signaux  reproduits  des  premier  et  second  signaux  de  difference  de 
couleur  reproduits  obtenus  a  partir  desdits  moyens  de  circuits  de  reproduction  de  signal  de  difference  de 

15  couleur;  et  des  seconds  moyens  de  multiplexage  (49,  86,  132,  137,  140)  destines  a  multiplexer  le  signal  de 
luminance  reproduit  obtenu  desdits  moyens  de  circuit  a  filtre  de  bande  a  peigne  et  le  signal  porteur  de 
chrominance  obtenu  a  partir  desdits  moyens  d'encodage  de  maniere  a  produire  un  signal  video  couleur 
reproduit. 

2.  Appareil  d'enregistrement  et  de  reproduction  selon  la  revendication  1,  caracterise  en  ce  que  lesdits 
20  moyens  de  production  d'un  signal  multiplexe  a  partage  dans  le  temps  comprennent  des  premier  et  second 

circuits  de  compression  de  base  de  temps  (15,  16)  destines  a  realiser  une  compression  de  la  base  de  temps 
du  premier  signal  de  difference  de  couleur  qui  presente  une  bande  BW,  et  du  second  signal  de  difference 
de  couleur  qui  presente  une  bande  BW2,  ledit  premier  circuit  de  compression  de  base  de  temps  (15) 
realisant  la  compression  du  premier  signal  de  difference  de  couleur  dans  le  rapport  BWn/(BW1+BW2)  de 

25  maniere  a  produire  un  premier  signal  de  difference  de  couleur  a  compression  de  base  de  temps,  ledit 
second  circuit  de  compression  de  base  de  temps  (16)  effectuant  une  compression  de  base  de  temps  du 
second  signal  de  difference  de  couleur  dans  le  rapport:  BWa/fBW^+BW;,)  de  maniere  a  produire  un  second 
signal  de  difference  de  couleur  a  compression  de  base  de  temps,  et  un  circuit  generateur  de  signal 
multiplexe  a  partage  dans  le  temps  (17,  19)  destine  a  produire  un  signal  multiplexe  a  partage  dans  le  temps 

30  dans  lequel  les  premier  et  second  signaux  de  difference  de  couleur  a  compression  de  base  de  temps 
provenant  desdits  premier  et  second  circuit  de  compression  de  base  de  temps  sont  multiplexes  de  maniere 
alternee  avec  partage  dans  le  temps  pendant  une  periode  de  balayage  horizontal  et  dans  lequel  la  phase  est 
inversee  pour  chaque  periode  de  balayage  horizontal  et  en  ce  que  lesdits  moyens  de  circuit  de 
reproduction  de  signal  de  difference  de  couleur  comprennent  des  moyens  de  circuit  de  commutation  (38, 

35  39,  40,  41)  destines  a  produire  de  maniere  alternee  le  signal  multiplexe  reproduit  a  partage  dans  le  temps 
provenant  desdits  moyens  de  circuit  a  filtre  de  bande  a  peigne  et  un  signal  obtenu  par  inversion  de  la  phase 
du  signal  multiplexe  reproduit  a  partage  dans  le  temps  pour  chacune  des  periodes  de  balayage  horizontal 
en  reponse  au  signal  de  commutation,  un  circuit  de  separation  de  signal  (42)  destine  a  separer  les  premier 
et  second  signaux  de  difference  de  couleur  a  compression  de  base  de  temps  du  signal  multiplexe  a  partage 

40  dans  le  temps  qui  a  ete  elimine  de  I'inversion  de  phase  et  qui  est  obtenu  a  partir  desdits  moyens  de  circuit 
de  commutation,  et  des  premier  et  second  circuits  d'expansion  de  base  de  temps  (43,  44)  destines  a  realiser 
une  expansion  de  la  base  de  temps  de  maniere  independante  des  premier  et  second  signaux  de  difference 
de  couleur  a  compression  de  base  de  temps  provenant  dudit  circuit  de  separation  de  signal  pour  revenir  a 
la  base  de  temps  originale. 

45  3.  Appareil  d'enregistrement  et  de  reproduction  selon  la  revendication  2,  caracterise  en  ce  que  lesdits 
moyens  de  circuit  de  commutation  sont  commandes  en  reponse  au  signal  de  commutation  qui  presente 
une  polarite  determinee  par  un  signal  qui  est  obtenu  par  la  detection  d'un  niveau  de  salve  de  reference  ou 
d'un  niveau  a  courant  continu  d'une  reference  de  couleur  d'un  signal  de  sortie  dudit  premier  ou  second 
circuit  d'expansion  de  base  de  temps. 

50  4.  Appareil  d'enregistrement  et  de  reproduction  selon  la  revendication  2,  caracterise  en  ce  que  ledit 
premier  signal  de  difference  de  couleur  est  un  signal  I,  en  ce  que  le  second  signal  de  difference  de  couleur 
est  un  signal  Q  en  ce  que  ledit  premier  circuit  de  compression  de  base  de  temps  effectue  une  compression 
de  la  base  de  temps  dudit  signal  I  dans  le  rapport  3/4  et  en  ce  que  ledit  second  circuit  de  compression  de 
base  de  temps  effectue  une  compression  de  base  de  temps  dudit  signal  Q  dans  le  rapport  1/4. 

55  5.  Appareil  d'enregistrement  et  de  reproduction  selon  la  revendication  1,  caracterise  en  ce  que  lesdits 
moyens  de  production  de  signal  multiplexes  a  partage  de  temps  comprennent  un  circuit  de  compression 
de  base  de  temps  (91  )  destine  a  realiser  une  compression  de  base  de  temps  d'au  moins  une  partie  de  signal 
se  trouvant  dans  une  periode  de  balayage  horizontal  effectif  et  d'une  partie  de  signal  se  trouvant  dans  une 
periode  de  transmission  de  niveau  de  salve  de  reference  du  second  signal  de  difference  de  couleur  pour 

60  arriver  a  une  periode  de  temps  se  trouvant  dans  une  periode  de  suppression  de  ligne  du  signal  de 
luminance,  un  circuit  d'elimination  de  salve  de  reference  (90)  destine  a  bloquer  la  transmission  d'une  partie 
de  signal  se  trouvant  dans  une  periode  de  transmission  de  niveau  de  salve  de  reference  du  premier  signal 
de  difference  de  couleur  et  un  circuit  generateur  de  signal  multiplexe  a  partage  dans  le  temps  (18,  19,  92) 
destine  a  engendrer  un  signal  multiplexe  a  partage  dans  le  temps  dans  lequel  un  second  signal  de 
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temps  est  multiplexe  avec  partage  dans  le  temps  pendant  une  periode  de  temps  correspondant  a  une 
periode  de  suppression  de  ligne  d'un  premier  signal  de  difference  de  couleur  sans  compression  de  base  de 
temps  de  sortie  dudit  circuit  d'elimination  de  salve  de  reference  et  dans  lequel  la  phase  est  inversee  pour 
chacune  des  periodes  de  balayage  horizontal  et  en  ce  que  ledit  circuit  de  reproduction  de  signal  de 

5  difference  de  couleur  comprend  des  moyens  de  circuit  de  commutation  (38,  39,  9(5  —  98)  recevant  le  signal 
multiplexe  a  partage  dans  le  temps  reproduit  provenant  desdits  moyens  de  circuit  de  filtre  de  bande  a 
peigne  et  actionnes  en  reponse  au  signal  de  commutation  en  vue  d'eliminer  I'inversion  de  phase  pour 
chacune  des  periodes  de  balayage  horizontal  et  en  vue  de  separer  de  maniere  independante  le  premier 
signal  de  difference  de  couleur  a  compression  de  base  de  temps  et  le  second  signal  de  difference  de 

70  couleur  a  compression  de  base  de  temps,  et  un  circuit  d'expansion  de  base  de  temps  (97,  99)  pour  realiser 
une  expansion  de  la  base  de  temps  du  second  signal  de  difference  de  couleur  a  compression  de  base  de 
temps  obtenu  a  partir  desdits  moyens  de  circuit  de  commutation  pour  parvenir  a  la  base  de  temps  originale 
de  maniere  a  produire  un  signal  reproduit  du  second  signal  de  difference  de  couleur. 

6.  Appareil  d'enregistrement  et  de  reproduction  selon  la  revendication  5,  caracterise  en  ce  que  lesdits 
'5  moyens  de  circuit  de  commutation  sont  commandes  en  reponse  a  un  premier  circuit  de  commutation 

presentant  une  polarite  determinee  par  un  signal  qui  est  obtenu  en  detectant  un  niveau  de  salve  de 
reference  ou  un  niveau  de  courant  continu  d'une  reference  de  couleur  du  signal  reproduit  du  second  signal 
de  difference  de  couleur  provenant  dudit  circuit  d'expansion  de  base  de  temps  de  maniere  a  eliminer 
I'inversion  de  phase  dans  le  signal  multiplexe  a  partage  dans  le  temps  pour  chacune  des  periodes  de 

20  balayage  horizontal,  et  sont  commandes  en  reponse  a  un  second  signal  de  commutation  qui  est  forme  a 
partir  du  signal  de  synchronisation  horizontale  du  signal  de  luminance  reproduit  provenant  desdits 
moyens  de  circuit  a  filtre  de  bande  a  peigne  de  maniere  a  separer  de  maniere  independante  le  premier 
signal  de  difference  de  couleur  a  compression  de  base  de  temps  et  le  second  signal  de  difference  de 
couleur  a  compression  de  base  de  temps. 

25  7.  Appareil  d'enregistrement  et  de  reproduction  selon  la  revendication  5,  caracterise  en  ce  que  ledit 
premier  signal  de  difference  de  couleur  est  un  signal  I,  en  ce  que  ledit  second  signal  de  difference  de 
couleur  est  un  signal  Q  et  en  ce  que  ledit  circuit  de  compression  de  base  de  temps  effectue  une 
compression  de  la  base  de  temps  de  la  periode  de  balayage  horizontal  effectif  dudit  signal  Q  d'environ  1/5. 

8.  Appareil  d'enregistrement  et  de  reproduction  selon  la  revendication  5,  caracterise  en  ce  que  lesdits 
30  moyens  de  circuit  a  filtre  de  bande  en  peigne  sont  inoperants  pendant  une  periode  de  suppression  verticale 

du  signal  de  luminance  reproduit  et  produisent  le  signal  video  couleur  multiplexe  reproduit  en  tant  que 
signal  de  luminance  reproduit  pendant  la  periode  de  suppression  verticale  du  signal  de  luminance 
reproduit. 

9.  Appareil  d'enregistrement  et  de  reproduction  selon  la  revendication  1,  caracterise  en  ce  que  lesdits 
35  moyens  de  production  de  signal  multiplexe  a  partage  dans  le  temps  comprennent  un  circuit  de  generation 

de  signal  de  difference  de  couleur  a  sequence  de  lignes  (20,  21,  120)  en  vue  d'engendrer  un  signal  de 
difference  de  couleur  a  sequence  de  lignes  dans  lequel  les  premier  et  second  signaux  de  difference  de 
couleur  sont  multiplexes  de  maniere  alternee  en  sequence  dans  le  temps  et  un  circuit  de  generation  de 
signal  multiplexe  a  partage  dans  le  temps  (121  —  124)  recevant  le  signal  de  difference  de  couleur  a  sequence 

40  de  lignes  provenant  dudit  circuit  generateur  de  signal  de  difference  de  couleur  a  sequence  de  lignes  en  vue 
d'engendrer  un  signal  multiplexe  a  partage  dans  le  temps  dans  lequel  une  partie  du  signal,  comprise  au 
moins  dans  une  periode  de  temps  approximativement  egale  a  une  periode  de  balayage  horizontal  effectif 
comprenant  un  niveau  de  salve  de  reference  ou  un  niveau  de  courant  continu  d'une  reference  de  couleur 
subit  une  compression  de  base  de  temps  pendant  une  periode  de  temps  qui  correspond  approximative- 

45  ment  a  une  periode  de  suppression  ligne  du  signal  de  luminance  et  dans  lequel  la  phase  est  inversee  toute 
les  deux  periodes  de  balayage  horizontal,  en  ce  que  lesdits  premiers  moyens  de  multiplexage  (23)  realisent 
un  multiplexage  du  signal  multiplexe  a  partage  dans  le  temps  au  moins  pendant  la  periode  de  suppression 
ligne  du  signal  de  luminance  et  en  ce  que  les  seconds  moyens  de  multiplexage  comprennent  des  moyens 
de  circuit  de  commutation  (132,  137,  140)  destines  a  produire  de  maniere  selective  le  signal  video  couleur 

so  multiplexe  en  tant  que  signal  de  luminance  reproduit  au  moins  pendant  la  periode  de  balayage  horizontal 
effectif  du  signal  de  luminance  reproduit  et  en  vue  de  produire  de  maniere  selective  le  signal  de  luminance 
reproduit  de  sortie  desdits  moyens  de  circuit  a  filtre  de  bande  a  peigne  pendant  la  periode  de  suppression 
ligne,  et  un  circuit  de  mixage  (49)  destine  a  melanger  un  signal  de  sortie  desdits  moyens  de  circuit  de 
commutation  et  du  signal  porteur  de  chrominance  obtenu  a  partir  desdits  moyens  d'encodage. 

55  10.  Appareil  d'enregistrement  et  de  reproduction  selon  la  revendication  9,  caracterise  en  ce  que  lesdits 
moyens  de  circuit  de  commutation  produisent  de  maniere  selective  le  signal  video  couleur  multiplexe  en 
tant  que  signal  de  luminance  reproduit  pendant  une  periode  de  suppression  verticale. 

11.  Appareil  d'enregistrement  et  de  reproduction  selon  la  revendication  9,  caracterise  en  ce  que  lesdits 
moyens  de  circuit  de  reproduction  de  signal  de  difference  de  couleur  sont  commandes  en  reponse  au 

so  signal  de  commutation  presentant  une  polarite  determinee  par  un  signal  qui  est  obtenu  en  detectant  un 
niveau  de  salve  de  reference  ou  un  niveau  de  courant  continu  d'une  reference  de  couleur  du  signal 
multiplexe  a  partage  dans  le  temps  reproduit  de  maniere  a  eliminer  I'inversion  de  phase  dans  le  signal 
multiplexe  a  partage  dans  le  temps  reproduit  toute  les  deux  periodes  de  balayage  horizontal. 
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