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©  A  video  tape  recorder  in  which  video  and  audio 
signals  of  a  plurality  of  channels  are  simultaneously 
recorded  onto  the  same  tape  by  using  the  same 
tape  running  mechanism  and  the  signals  of  a  plural- 
ity  of  channels  are  simultaneously  reproduced  from 
the  tape  is  disclosed.  The  video  tape  recorder  of  the 
invention  comprises  a  recording  system  and  a 
playback  system.  The  recording  system  includes 
recording  processing  means  (2,  8)  for  converting  the 
plurality  of  video  signals  into  recordable  signals, 
respectively,  first  and  second  rotary  head  pairs  (3,  4; 
9,  10)  which  are  oppositely  arranged  to  a  cylinder 
and  each  head  has  a  track  width  narrower  than  a 
recording  track  pitch  and  which  have  gap  azimuth 
angles  in  an  opposite  relation,  and  records  the  sig- 
nals  onto  the  tape  and  reads  out  the  signals  from  the 
tape,  and  means  (16,  18)  for  recording  a  control 
signal  synchronous  with  a  vertical  sync  signal  in- 
cluded  in  one  video  signal  onto  a  control  track.  The 
playback  system  includes  a  playback  processing 
means  (12,  49)  for  reconstructing  reproduced  signals 
from  the  rotary  head  pairs  into  video  signals  and 
servo  means  (19,  20)  for  reproducing  the  control 
signal  to  control  the  rotary  head  pair  and  the  tape 
run. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  invention  relates  to  a  video  tape  recorder 
(VTR)  for  recording  and  reproducing  a  video  signal 
and  an  audio  signal  and,  more  particularly,  to  a 
video  tape  recorder  which  can  simultaneously 
record  a  plurality  of  video  signals  and  audio  signals 
onto  the  same  tape  by  a  single  tape  running 
mechanism  and  can  also  reproduce  a  desired  sig- 
nal. 

Description  of  the  Related  Art 

In  recent  years,  the  widespread  of  home-use 
VTRs  is  remarkable.  However,  when  video  images 
of  a  television  broadcasting  are  recorded,  it  is 
impossible  to  simultaneously  record  video  signals 
of  a  plurality  of  channels  by  one  VTR.  Such  a 
drawback  is  felt  to  be  further  inconvenient  due  to 
the  recent  development  of  the  satellite  broadcast- 
ing  BS  and  the  cable  television  CATV. 

As  a  conventional  method  of  recording  a  plural- 
ity  of  video  signals  by  one  VTR,  there  is  a  method 
called  a  field  skip.  For  instance,  there  is  JP-A-59- 
117383.  Fig.  1  shows  a  construction  of  the  video 
tape  recorder  of  the  above  Official  Gazette.  Video 
signals  given  to  input  terminals  21  and  22  are 
synchronized  by  a  delay  circuit  25  and  a  control 
circuit  26.  A  synthesis  signal  in  which  the  respec- 
tive  input  signals  are  alternately  rearranged  by  ev- 
ery  field  by  a  select  circuit  24  is  obtained  and  is 
recorded  by  a  rotary  head  30  through  a  recording 
circuit  29.  In  the  reproducing  operation,  the  synthe- 
sis  signal  reproduced  by  a  playback  circuit  31  is 
delayed  to  form  a  delayed  signal  by  a  delay  circuit 
32.  Each  of  the  video  signals  is  obtained  from  the 
synthesis  signal  and  the  delayed  signal  selected  by 
a  select  circuit  33.  However,  in  such  a  field  skip 
recording,  since  each  of  the  video  signals  is  re- 
corded  every  other  field,  the  video  information  is 
intermittently  reproduced  and  there  is  a  drawback 
such  that  the  reproduced  image  becomes  unnatu- 
ral.  Even  in  the  case  of  a  line  skip  method  in  which 
the  input  signals  are  rearranged  every  line,  there  is 
a  problem  such  that  a  vertical  resolution  of  the 
reproduced  image  deteriorates. 

As  a  method  of  recording  all  information  in- 
stead  of  the  field  skip,  there  is  a  method  of  record- 
ing  a  plurality  of  video  signals  by  using  a  plurality 
of  head  pairs  as  disclosed  in  JP-A-63-280589.  Fig. 
2  shows  a  tape  pattern  based  on  the  above  meth- 
od.  A  signal  of  the  R  channel  is  recorded  by  the 
pair  of  rotary  heads  having  azimuth  angles  of  ±6 
and  a  signal  of  the  L  channel  is  recorded  by  the 
pair  of  rotary  heads  having  different  azimuth  angles 
±<j>.  In  the  above  case,  although  the  recording  and 

reproduction  can  be  performed  by  a  customer, 
when  the  signal  on  the  tape  recorded  by  such  a 
VTR  is  reproduced  by  the  conventional  VTR,  the 
signal  of  only  one  selected  channel  can  be  repro- 

5  duced  and  there  is  a  large  problem  in  terms  of  the 
compatibility. 

The  conventional  technique  as  mentioned 
above  is  insufficient  to  record  and  reproduce  a 
plurality  of  video  signals  and  audio  signals  and  is 

io  not  put  into  practical  use  as  a  home-use  VTR. 

SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  invention  to  provide  a  VTR 
75  which  makes  it  possible  to  perform  the  function 

which  cannot  be  realized  by  the  conventional  VTR, 
that  is,  the  function  such  that  video  signals  of  a 
plurality  of  channels  are  recorded  and  reproduced 
by  one  VTR  and  a  desired  video  signal  recorded 

20  on  a  tape  by  the  VTR  according  to  the  invention 
can  be  also  reproduced  by  a  conventional  home- 
use  VTR,  thereby  keeping  the  compatibility  with 
widely  spread  home-use  VTRs  and  corresponding 
to  an  increasing  variation  of  input  sources. 

25  To  accomplish  the  above  object,  according  to  a 
video  tape  recorder  of  the  invention,  a  recording 
system  is  constructed  by  including  a  plurality  of 
recording  processing  means  for  converting  a  plural- 
ity  of  video  signals  into  recordable  signals,  a  pair  of 

30  first  rotary  heads  each  of  which  has  a  track  width 
narrower  than  a  recording  track  pitch  and  in  which 
there  is  an  opposite  relation  between  gap  azimuth 
angles  and  there  is  an  angle  difference  of  180° 
between  the  relative  positions,  a  second  pair  of 

35  rotary  heads  which  have  the  same  azimuth  angle 
relation  as  that  of  the  first  rotary  head  pair  and  are 
arranged  at  relative  positions  of  180°,  and  means 
for  recording  a  control  signal  synchronized  with  a 
vertical  sync  signal  of  either  one  of  a  plurality  of 

40  video  signals  to  a  control  track,  and  a  reproducing 
system  is  constructed  by  including  playback  re- 
producing  means  for  reconstructing  reproduction 
signals  obtained  by  the  plurality  of  rotary  head 
pairs  into  the  original  video  signals  and  servo 

45  means  for  reproducing  the  control  signal  recorded 
on  the  control  track  and  for  controlling  the  rotary 
head  pairs  and  the  tape  run. 

With  the  above  construction  of  the  invention,  a 
plurality  of  video  signals  are  simultaneously  re- 

50  corded  by  a  plurality  of  rotary  head  pairs  on  a 
plurality  of  tracks  formed  by  dividing  the  track  pitch 
of  the  conventional  VTR,  and  in  the  above  case, 
the  azimuth  angles  of  the  plurality  of  rotary  head 
pairs  are  set  to  the  same  values  as  those  of  the 

55  conventional  industrial  VTRs,  and  the  information 
synchronized  with  the  vertical  sync  signal  of  either 
one  of  the  video  signals  is  recorded  on  the  control 
track.  Therefore,  the  plurality  of  video  signals  re- 
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corded  can  be  simultaneously  reproduced  or  selec- 
tively  reproduced.  Moreover,  even  when  the  tape 
recorded  on  the  basis  of  the  method  of  the  inven- 
tion  is  loaded  into  the  conventional  VTR,  a  plurality 
of  video  signals  can  be  selectively  reproduced. 

Accordingly,  it  is  the  first  object  of  the  inven- 
tion  to  enable  a  plurality  of  video  and  audio  signals 
to  be  simultaneously  recorded  onto  the  same  tape 
by  a  single  mechanism. 

The  second  object  of  the  invention  is  to  realize 
a  video  tape  recorder  which  can  simultaneously 
record  video  and  audio  signals  of  two  channels 
while  keeping  a  complete  compatibility  with  widely 
spread  conventional  home-use  video  tape  record- 
ers  of  the  azimuth  recording  type. 

The  third  object  of  the  invention  is  to  provide  a 
recording  method  in  which  a  conventional  home- 
use  VTR  can  reproduce  video  and  audio  signals  of 
a  respective  channel  independently  from  the  tape 
on  which  the  video  and  audio  signals  of  two  chan- 
nels  have  simultaneously  been  recorded. 

The  fourth  object  of  the  invention  is  to  provide 
a  video  tape  recorder  which  can  selectively  or 
simultaneously  reproduce  video  and  audio  signals 
of  two  channels  which  have  simultaneously  been 
recorded. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  block  diagram  of  a  conventional 
recording  and  reproducing  apparatus  recording 
video  signals  of  two  channels  by  one  video  tape 
recorder; 
Fig.  2  is  a  diagram  showing  a  tape  format  in  a 
conventional  recording  and  reproducing  appara- 
tus  recording  a  plurality  of  video  signals  to  a 
plurality  of  video  tracks; 
Fig.  3  is  a  block  diagram  showing  a  basic  con- 
figuration  of  a  recording  and  reproducing  ap- 
paratus  of  the  invention  illustrating  a  circuit  to 
record  video  signals  of  two  channels  simulta- 
neously  and  a  circuit  to  selectively  reproduce 
the  video  signals  of  two  channels  used  in  a 
video  tape  recorder; 
Fig.  4  is  a  relational  diagram  between  tape  re- 
cording  patterns  and  azimuth  angles  of  record- 
ing  and  reproducing  heads  showing  the  fun- 
damental  principle  of  the  invention; 
Fig.  5  is  a  diagram  showing  the  details  of  tape 
recording  patterns  based  on  the  invention  and  a 
positional  relation  of  heads  in  the  case  of  re- 
producing  by  the  conventional  video  tape  re- 
corder; 
Fig.  6  is  a  block  diagram  showing  a  configura- 
tion  of  another  recording  and  reproducing  ap- 
paratus  of  the  invention  which  can  obtain  a 
further  improved  picture  quality; 
Fig.  7  is  a  block  diagram  showing  a  configura- 

tion  of  a  further  recording  and  reproducing  ap- 
paratus  of  the  invention  applied  to  a  video  tape 
recorder  enabling  signals  of  two  channels  to  be 
simultaneously  reproduced  and  having  a  com- 

5  plete  compatibility  with  the  conventional  home- 
use  VTR;  and 
Fig.  8  is  a  block  diagram  of  a  still  another 
recording  and  reproducing  apparatus  of  the  in- 
vention  recording  and  reproducing  not  only  vid- 

io  eo  signals  of  two  channels  but  also  an  audio 
signal  added  to  each  video  signal. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

15 
Embodiments  of  the  invention  will  be  described 

hereinbelow  with  reference  to  the  drawings.  Fig.  3 
is  a  block  diagram  showing  a  fundamental  con- 
struction  of  the  invention.  Reference  numeral  1 

20  denotes  an  input  terminal  of  the  channel  1;  2  a 
recording  processor;  3  and  4  a  first  pair  of  rotary 
heads;  5  an  input  terminal  of  the  channel  2;  8  a 
recording  processor;  9  and  10  a  second  pair  of 
rotary  heads;  16  a  control  signal  recording  circuit; 

25  17  a  recording  servo  system;  and  18  a  control 
signal  recording/playback  head.  The  above  compo- 
nent  elements  comprise  a  recording  system.  A 
playback  system  is  composed  of  a  playback  am- 
plifier  1  1  to  select  and  amplify  the  signals  from  the 

30  pair  of  rotary  heads  3  and  4,  a  playback  amplifier 
14  to  select  and  amplify  the  signals  of  the  pair  of 
rotary  heads  9  and  10,  a  selector  15  for  switching 
outputs  of  the  playback  amplifiers  11  and  14,  a 
playback  processor  12,  a  video  output  terminal  13, 

35  a  control  signal  playback  amplifier  19,  and  a 
playback  servo  system  20. 

The  relations  and  operations  of  the  component 
elements  of  the  VTR  having  the  above  configura- 
tion  will  now  be  described.  It  is  now  assumed  that 

40  there  are  video  signals  of  two  channels  given  to  the 
input  terminals  1  and  5,  respectively.  The  video 
signal  of  the  first  channel  supplied  to  the  input 
terminal  1  is  subjected  to  necessary  processes  for 
recording  by  the  recording  processor  2.  The  above 

45  processes  are  substantially  the  same  as  the  re- 
cording  processes  in  the  conventional  home-use 
VTR.  A  luminance  signal  is  subjected  to  processes 
such  as  emphasis,  frequency  modulation,  and  the 
like.  Chrominance  signals  are  converted  into  low 

50  frequency  signals.  The  signal  of  the  channel  1 
transmitted  through  the  recording  processor  2  is 
supplied  to  the  rotary  heads  3  and  4  whose  azi- 
muth  angles  are  set  to  +  6  and  -6  respectively  and 
whose  track  widths  are  narrower  than  a  track  pitch, 

55  so  that  the  signal  is  recorded  onto  the  tape  in  a 
manner  similar  to  the  conventional  VTR.  On  the 
other  hand,  the  signal  of  the  channel  2  is  subjected 
to  processes  necessary  for  recording  by  the  re- 
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cording  processor  8.  The  above  processes  are 
substantially  the  same  as  those  of  the  recording 
processor  2.  The  signal  of  the  channel  2  transmit- 
ted  through  the  recording  processor  8  is  supplied 
to  be  recorded  to  the  rotary  heads  9  and  1  0  whose 
azimuth  angles  are  set  to  +0  and  -0  respectively 
and  whose  track  widths  are  narrower  than  the  track 
pitch.  In  the  case  of  recording  the  video  signals  by 
the  VTR,  it  is  necessary  to  record  a  control  signal 
synchronized  with  the  video  signal  to  a  control 
track  on  the  tape.  In  the  case  of  this  embodiment, 
the  control  signal  synchronized  with  the  video  sig- 
nal  of  the  channel  2  is  recorded  to  the  control  track 
on  the  tape  by  the  control  signal  recording  circuit 
16  and  the  fixed  control  head  18.  The  control  signal 
is  used  as  a  control  signal  for  a  playback  servo 
system  to  control  a  cylinder  and  a  capstan  in  the 
reproducing  operation.  The  control  signal  bears  in- 
formation  to  synchronize  with  a  vertical  sync  signal 
of  the  input  video  signal  and  functions  so  as  to 
control  such  that  a  switching  timing  of  the  rotary 
head  pair  9  and  10  is  located  in  a  vertical  blanking 
period  of  the  video  signal,  thereby  preventing  a 
fluctuation  of  a  display  picture  on  the  screen  due  to 
the  selecting  section  of  the  heads.  In  the  embodi- 
ment,  the  video  signal  of  the  channel  2  keeps  the 
above  relation.  However,  since  the  video  signal  of 
the  channel  1  is  ordinarily  not  synchronized  with 
the  video  signal  of  the  channel  2,  the  vertical  sync 
signal  of  the  channel  1  is  not  synchronized  with  the 
control  signal  which  is  recorded  by  the  control 
head  18.  Therefore,  the  switching  between  the  ro- 
tary  heads  3  and  4  may  be  performed  outside  of 
the  vertical  blanking  portion,  so  that  a  connecting 
portion  of  the  images  due  to  the  switching  of  the 
heads  appears  in  the  reproduced  picture  plane. 
However,  according  to  the  recent  VTR  technique, 
the  connecting  accuracy  of  the  head  switching  por- 
tion  is  improved  so  as  to  obtain  an  almost  allowa- 
ble  picture  quality,  so  that  a  sufficiently  acceptable 
picture  quality  for  practical  use  may  be  obtained 
for  the  video  signal  of  the  channel  1.  The  control 
signal  can  be  obviously  derived  also  from  the  sig- 
nal  of  the  channel  1.  In  such  a  case,  the  video 
signal  of  the  channel  1  is  completely  reproduced 
without  any  connecting  portion  and  the  video  signal 
of  the  channel  2  is  reproduced  while  a  small  con- 
necting  portion  remains  on  the  screen. 

Consideration  is  made  so  as  not  to  overlap  the 
tracks  on  the  tape  which  are  recorded  by  the 
heads  3,  4,  9,  and  10.  A  method  of  realizing  such  a 
construction  will  be  explained  hereinafter. 

In  the  reproducing  system,  the  signals  of  the 
channel  1  which  are  reproduced  by  the  heads  3 
and  4  are  amplified  selectively  by  the  playback 
amplifier  11,  so  that  the  continuous  signal  is  gen- 
erated.  Similarly,  the  signals  of  the  channel  2  which 
are  reproduced  by  the  heads  9  and  10  are  trans- 

mitted  through  the  playback  amplifier  14  and  trans- 
ferred  to  the  selector  15.  The  selector  15  selects 
either  one  of  the  signals  of  the  channels  1  and  2  in 
accordance  with  a  command  of  the  user.  Either 

5  selected  one  of  the  signals  is  subjected  to  re- 
producing  processes  (deemphasis,  frequency  de- 
modulation,  color  frequency  conversion,  etc.)  simi- 
lar  to  those  in  the  conventional  VTR  by  the 
playback  processor  12  and  is  provided  as  a 

io  playback  video  signal  to  the  output  terminal  13. 
According  to  the  embodiment  of  Fig.  3  as  men- 
tioned  above,  the  video  signals  of  two  channels  can 
be  simultaneously  recorded  by  one  VTR,  and  in 
the  reproducing  operation,  the  signal  of  either  one 

is  of  the  two  channels  can  be  selected  and  repro- 
duced. 

The  recording  tracks  on  the  tape  by  the  rotary 
heads  3,  4,  9,  and  10  will  now  be  described. 

In  the  embodiment  of  Fig.  3,  the  video  signals 
20  of  two  channels  are  recorded.  In  this  case,  the 

servo  system  of  the  VTR  is  set  into  the  standard 
mode.  For  instance,  in  the  VHS-VTR,  the  track 
pitch  in  the  standard  mode  is  equal  to  58  urn  and 
the  tape  feed  speed  is  set  at  3.3  cm/sec  as  a 

25  standard  mode  of  the  conventional  VTR.  A  track 
width  of  each  rotary  head  3,  4,  9,  or  10  is  narrower 
than  the  track  pitch  and  is  set  to  about  25  urn 
which  is  equal  to  or  less  than  1/2  of  the  ordinary 
track  pitch.  As  already  mentioned  above,  the  azi- 

30  muth  angles  are  set  to  ±0  which  are  the  same  as 
those  in  the  conventional  VTR.  By  setting  attaching 
angles  and  attaching  level  differences  of  the  rotary 
heads  on  the  cylinder,  track  patterns  as  shown  in 
Fig.  4  can  be  formed.  In  Fig.  4,  Tp  denotes  a  track 

35  pitch  in  the  standard  mode.  The  video  signals  of 
the  channels  1  and  2  are  recorded  in  tracks  Li  and 
R2  within  one  track  pitch  by  the  heads  3  and  10  so 
as  to  have  a  track  width  of  about  1/2  and  azimuth 
angles  of  +  0  and  -0  respectively.  Subsequently, 

40  the  video  signals  of  the  channels  1  and  2  are 
recorded  in  tracks  R1  and  L2  by  the  heads  4  and  9 
so  as  to  have  azimuth  angles  -0  and  +0  respec- 
tively.  Respective  head  numbers  are  written  in  the 
figure  under  the  corresponding  tracks  so  as  to 

45  easily  understand  the  relation  between  the  track 
patterns  and  the  recording/playback  heads.  In  the 
above  case,  the  heads  3  and  4  are  mounted  on  the 
cylinder  at  the  opposite  positions  which  are  away 
from  each  other  by  an  angle  of  180°  .  The  heads  9 

50  and  10  are  also  likewise  mounted  on  the  cylinder  at 
the  opposite  positions  which  are  away  from  each 
other  by  1  80  0  . 

As  for  the  tape  recorded  by  such  track  pat- 
terns,  in  the  reproducing  operation,  with  the  servo 

55  system  set  at  the  standard  mode,  the  signals  of  the 
channel  1  are  sequentially  reproduced  from  the 
signals  of  the  Li  and  R1  tracks  by  the  rotary  heads 
3  and  4,  and  the  signals  of  the  channel  2  from  the 
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signals  of  the  L2  and  R2  tracks  by  the  rotary  heads 
9  and  10.  Therefore,  by  selecting  the  reproduced 
signals  of  either  one  of  the  rotary  head  pairs,  the 
signal  of  the  first  or  second  channel  can  be  ob- 
tained.  The  foregoing  control  signal  is  recorded  to 
another  control  track  71  different  from  the  video 
tracks  in  a  manner  similar  to  the  case  of  the 
conventional  VTR. 

Fig.  5  shows  the  track  patterns  shown  in  Fig.  4 
in  more  detail  and  shows  a  situation  of  reproduc- 
tion  by  the  conventional  VTR.  Two  video  signals  of 
CH1  and  CH2  are  recorded  by  a  head  width  (about 
25  urn)  smaller  than  1/2  of  the  track  pitch  (58  urn) 
on  the  tracks  with  the  standard  track  pitch.  Those 
video  signals  are  recorded  in  the  same  azimuth 
angle  relation.  The  tracks  Li  and  R1  of  the  channel 
CH1  and  the  tracks  L2  and  R2  of  the  channel  CH2 
have  guard  bands  70  each  having  a  width  of  8  urn 
in  the  above  case,  thereby  preventing  the  genera- 
tion  of  a  crosstalk  between  the  same  azimuth  an- 
gles.  In  the  case  where  the  same  apparatus  repro- 
duces  the  tape  recorded  as  mentioned  above,  the 
signals  of  two  channels  can  be  easily  reproduced, 
since  the  recording  heads  and  the  playback  heads 
are  the  same. 

A  situation  in  the  case  where  a  conventional 
VTR  reproduces  the  tape  having  the  track  patterns 
recorded  as  mentioned  above  will  now  be  de- 
scribed.  In  the  conventional  VTR,  a  head  width  of 
the  standard  mode  is  generally  set  between  45  and 
50  urn  and  is  wider  than  1/2  of  the  track  pitch  Tp 
and  narrower  than  Tp.  The  position  of  the  heads 
relating  to  the  track  pitch  can  be  shifted  by  adjust- 
ing  a  tracking  shifter  for  playback  operation.  In  the 
CH1  playback  operation  shown  in  Fig.  5,  the  heads 
each  having  a  width  of  49  urn  are  shifted  to  a 
suitable  position  for  tracking  the  signal  tracks  R1 
and  Li  of  the  CH1  .  For  example,  the  head  37  with 
the  azimuth  angle  of  -0  picks  up  the  signal  of  the 
R1  track  but  does  not  pick  up  the  signal  of  the  L2 
track  whose  azimuth  angle  is  +0  because  of  the 
azimuth  loss.  Thus,  the  signal  of  the  R1  track  of 
CH1  can  be  reproduced  by  the  head  37.  The  head 
38,  the  other  one  of  the  pair,  with  the  azimuth 
angle  of  +  0  reproduces  the  Li  track  but  does  not 
pick  up  the  signal  on  the  R2  track.  Thus,  the  signal 
of  the  Li  track  of  CH1  is  reproduced  by  the  head 
38.  As  mentioned  above,  since  the  playback  heads 
are  shifted  to  the  playback  position  for  the  CH1  by 
the  tracking  shifter,  the  signals  of  the  CH1  can  be 
selectively  reproduced,  even  though  the  heads  are 
wider  than  the  recorded  track.  On  the  contrary, 
when  the  pair  of  rotary  heads  are  moved  to  the 
playback  position  for  the  CH2  by  the  tracking  shift- 
er,  the  head  39  reproduces  the  L2  track  and  the 
head  40  reproduces  the  R2  track,  while  the  signals 
of  the  adjacent  other  tracks  Li  and  R1  are  not 
picked  up.  Thus,  the  signal  of  the  CH2  can  be 

reproduced.  When  the  recording  tape  patterns  are 
set  as  in  the  embodiment  mentioned  above,  the 
video  signals  of  two  channels  can  be  selected  and 
reproduced  also  by  the  conventional  VTR.  Thus, 

5  the  compatibility  with  the  conventional  VTR  can  be 
assured. 

In  the  embodiment,  it  is  also  possible  to  easily 
construct  one  of  two  pairs  of  rotary  heads  to  be 
commonly  used  for  the  conventional  type  of  a  long 

10  recording  time  mode.  In  the  case  of  the  VHS-VTR, 
the  track  width  of  the  heads  for  the  long  time  mode 
is  set  within  a  range  from  20  to  30  urn  and  meets 
the  above  conditions.  With  the  above  construction, 
it  is  sufficient  to  modify  the  VTR  to  a  Z-channel 

15  recording  type  by  adding  only  a  pair  of  rotary 
heads  and  it  is  economical. 

Fig.  6  is  a  block  diagram  showing  another 
embodiment  of  the  invention.  In  this  embodiment,  a 
further  improved  picture  quality  can  be  provided  in 

20  a  method  of  simultaneously  recording  video  signals 
of  two  channels  onto  one  tape.  In  the  first  embodi- 
ment  shown  in  Fig.  3,  when  two  input  video  signals 
are  not  synchronized,  the  head  switching  operation 
of  one  channel  is  possibly  executed  within  an  ef- 

25  fective  picture  plane  out  of  the  blanking  period,  so 
that  a  scratch  noise  due  to  the  head  switching 
appears  on  the  picture  plane  of  the  reproduced 
signal.  The  embodiment  of  Fig.  6  shows  a  configu- 
ration  of  a  2-channel  recording  and  reproducing 

30  method  in  which  the  above  drawback  is  eliminated. 
In  Fig.  6,  the  component  elements  having  the  same 
functions  as  those  in  the  embodiment  of  Fig.  3  are 
designated  by  the  same  reference  numerals. 

Reference  numeral  1  denotes  the  input  signal 
35  terminal  of  the  channel  1;  2  the  recording  proces- 

sor;  3  and  4  the  rotary  head  pair;  5  the  input  signal 
terminal  of  the  channel  2;  41  a  sync  signal  detec- 
tor;  42  a  synchronizer;  8  the  recording  processor; 
and  9  and  10  the  pair  of  rotary  heads.  The  above 

40  component  elements  construct  the  recording  sys- 
tem  together  with  the  control  signal  recording  cir- 
cuit  16,  recording  servo  system  17,  and  control 
signal  recording/playback  head  18.  The  playback 
system  is  constructed  by  the  playback  amplifier  1  1 

45  for  selectively  amplifying  the  signals  of  the  rotary 
head  pair  3  and  4,  the  playback  amplifier  14  for 
selectively  amplifying  the  signals  of  the  rotary  head 
pair  9  and  10,  the  selector  15  for  selecting  the 
outputs  of  the  playback  amplifiers  11  and  14, 

50  playback  processor  12,  the  output  terminal  13,  the 
control  signal  playback  amplifier  19,  and  the 
playback  servo  system  20  in  a  manner  similar  to 
Fig.  3. 

The  relations  and  operations  of  the  component 
55  elements  of  the  VTR  in  the  above  construction  will 

now  be  described.  It  is  now  assumed  that  video 
signals  of  two  channels  are  given  to  the  input 
terminals  1  and  5,  respectively.  The  video  signal  of 

5 
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the  first  channel  supplied  to  the  input  terminal  1  is 
subjected  to  processes  which  are  necessary  for 
recording  by  the  recording  processor  2.  The  above 
processes  are  substantially  the  same  as  the  re- 
cording  processes  of  the  conventional  home-use 
VTR.  The  luminance  signal  is  subjected  to  pro- 
cesses  such  as  emphasis,  frequency  modulation, 
and  the  like.  The  chrominance  signals  are  con- 
verted  into  low  frequency  signals.  The  signal  of  the 
channel  1  transmitted  through  the  recording  pro- 
cessor  2  is  supplied  to  the  rotary  heads  3  and  4  in 
which  azimuth  angles  are  set  to  +0  and  -0  and 
each  track  width  is  narrower  than  the  track  pitch. 
The  signal  of  the  channel  1  is  recorded  onto  the 
tape  by  the  rotary  heads  3  and  4  in  a  manner 
similar  to  the  conventional  VTR.  On  the  other  hand, 
the  signal  of  the  channel  2  is  controlled  so  as  to 
keep  the  synchronizing  relation  with  the  video  sig- 
nal  of  the  channel  1  by  the  synchronizer.  In  opera- 
tion,  for  instance,  the  video  signal  is  written  into  a 
memory  having  a  capacity  of  one  frame  by  a  write 
clock  which  is  synchronized  with  the  sync  signal 
included  in  the  video  signal.  The  sync  signal  is 
detected  from  the  signal  of  the  channel  1  by  the 
sync  signal  detector  41.  The  video  signal  is  read 
out  from  the  memory  by  a  read  clock  which  is 
synchronized  with  the  sync  signal.  Thus,  an  output 
signal  synchronized  with  the  video  signal  of  the 
channel  1  is  derived.  The  signal  of  the  channel  2 
synchronized  with  the  signal  of  the  channel  1  de- 
rived  as  mentioned  above  is  subjected  to  the  nec- 
essary  processes  for  recording  by  the  recording 
processor  8.  The  above  processes  are  substantially 
the  same  as  those  of  the  recording  processor  2. 
The  signal  of  the  channel  2  transmitted  through  the 
recording  processor  8  is  supplied  to  the  rotary 
heads  9  and  10  in  which  azimuth  angles  are  set  to 
+  0  and  -0  and  each  track  width  is  narrower  than 
the  track  pitch.  The  signal  of  the  channel  2  is 
recorded  by  the  rotary  heads  9  and  10.  In  the  case 
of  recording  the  video  signals  by  the  VTR,  it  is 
necessary  to  record  the  control  signal  synchro- 
nized  with  the  video  signal  onto  the  control  track  on 
the  tape.  In  such  a  case,  since  only  one  control 
signal  can  be  recorded  when  two  video  signals  are 
recorded,  both  of  the  video  signals  are  synchro- 
nized  with  the  common  control  signal  recorded  as 
mentioned  above. 

Thus,  the  input  video  signal  of  the  channel  2  is 
synchronized  with  the  input  video  signal  of  the 
channel  1,  since  the  signal  of  the  channel  2  also 
has  a  synchronizing  relation  with  the  same  control 
signal  which  is  recorded  onto  the  control  track. 
Therefore,  the  head  switching  position  can  be  lo- 
cated  in  the  vertical  blanking  period  and  it  is  possi- 
ble  to  perform  the  recording  and  playback  in  which 
a  scratch  noise  due  to  the  head  switching  does  not 
appear  in  the  effective  picture  plane. 

The  above  conditions  relate  to  the  case  where 
the  rotary  head  pair  3  and  4  and  the  rotary  head 
pair  9  and  10  are  arranged  at  the  same  positions 
on  the  rotary  cylinder.  When  the  position  of  the 

5  rotary  head  pair  3  and  4  is  away  from  the  position 
of  the  rotary  head  pair  9  and  10  on  the  cylinder,  it 
is  sufficient  to  shift  the  vertical  sync  signal  picked 
up  by  the  other  rotary  head  pair  in  accordance  with 
the  distance  between  both  of  those  positions.  Such 

io  a  shifting  operation  can  be  easily  realized  by  start- 
ing  the  reading  operation  of  the  synchronizer  42  by 
a  signal  which  is  delayed  by  a  predetermined  time 
from  the  vertical  sync  signal  of  the  video  signal  of 
the  CHt  . 

is  As  for  the  playback  system,  the  operation  is 
executed  in  substantially  the  same  manner  as  that 
in  the  case  of  the  embodiment  of  Fig.  3.  The  video 
signals  of  two  channels  recorded  can  be  selected 
and  reproduced  on  the  basis  of  a  command  of  the 

20  user. 
Fig.  7  shows  another  VTR  according  to  the 

invention  including  a  2-channel  recording  and  re- 
producing  function.  The  VTR  is  constructed  so  as 
to  realize  the  more  perfect  compatibility  with  the 

25  conventional  home-use  VTRs  which  are  spread. 
Fig.  7  differs  from  Fig.  6  with  respect  to  a  point  that 
change-over  switches  45,  46,  47,  and  48  are  pro- 
vided  and  the  complete  compatibility  is  maintained 
by  having  the  standard  recording/playback  mode 

30  (SP)  and  the  long  time  recording/playback  mode 
(EP)  as  the  conventional  VTR  has,  in  addition  to 
the  2-channel  recording  mode.  Fig.  7  also  differs 
from  Fig.  6  with  regard  to  a  point  that  the  outputs 
of  the  playback  amplifiers  11  and  14  are  provided 

35  to  the  playback  processors  12  and  49  to  be  re- 
spectively  playback  processed  and  the  video  sig- 
nals  of  the  two  channels  1  and  2  are  simulta- 
neously  generated.  Although  two  playback  proces- 
sors  are  needed  for  the  latter  feature,  this  VTR 

40  realizes  various  characteristic  functions  such  that 
different  reproduction  signals  are  supplied  to  dif- 
ferent  television  monitors  respectively,  and  that  the 
signal  of  the  other  channel  is  displayed  in  a  small 
picture  plane  in  one  screen,  and  the  like. 

45  In  the  embodiment  of  Fig.  7,  when  the  switches 
45  and  46  are  connected  to  the  2CH  side,  the  input 
signal  of  the  CHi  is  transmitted  through  the  record- 
ing  processor  2  and  is  recorded  by  the  heads  3 
and  4.  The  input  signal  of  the  CH2  is  transmitted 

50  through  the  synchronizer  42  and  recording  proces- 
sor  8  and  is  recorded  by  the  heads  9  and  10.  As 
described  above  referring  to  Fig.  2,  those  input 
signals  are  simultaneously  recorded  onto  the  tape 
in  a  form  of  divided  halves  of  the  track  pitch  of  the 

55  standard  mode.  Therefore,  as  already  mentioned 
above,  the  heads  9  and  10  and  the  heads  3  and  4 
preferably  have  a  track  width  of  about  25  urn. 
When  the  switches  45  and  46  are  connected  to  the 

6 
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EP  side,  the  VTR  is  set  into  the  long  time  mode, 
and  the  input  video  signal  of  the  CHi  only  is 
supplied  to  the  heads  3  and  4  through  the  record- 
ing  processor  2  and  is  recorded  at  a  track  pitch  in 
the  EP  mode.  The  rotary  heads  3  and  4  are  com- 
monly  used  in  both  of  the  2-channel 
recording/playback  mode  and  the  long  time 
recording/playback  mode.  The  track  width  of  about 
25  urn  satisfies  the  above  conditions.  When  the 
switches  45  and  46  are  connected  to  the  SP  side, 
the  input  video  signal  of  the  CHi  is  supplied  to 
heads  43  and  44  through  the  recording  processor  2 
and  is  recorded  onto  the  tape  at  a  track  pitch  in  the 
standard  mode.  The  heads  43  and  44  have  a  track 
width  of  45  to  50  urn.  In  the  EP  and  SP  modes,  the 
input  video  signal  of  the  CH2  is  not  supplied  to  any 
of  the  heads.  In  a  playback  operation,  either  one  of 
the  2CH,  EP  and  SP  playback  mode  is  selected  by 
the  switches  47  and  48.  It  is  preferable  that  those 
switches  are  automatically  switched  on  the  basis  of 
the  information  of  a  control  signal  and  video  signals 
on  the  recorded  tape.  In  the  embodiment  as  men- 
tioned  above,  since  the  VTR  has  substantially  the 
same  standard  and  long  time  recording/  playback 
modes  as  those  in  the  conventional  VTR,  the  VTR 
of  the  invention  executes  playback  of  the  tape 
recorded  by  the  conventional  VTR  and  the  conven- 
tional  VTR  can  playback  the  tape  recorded  in  the 
SP  or  EP  mode  of  the  VTR  of  the  invention  without 
any  trouble.  Thus,  compatibility  can  be  maintained. 
Further,  simultaneous  recording  and  playback  of 
the  signals  of  two  channels  which  is  impossible  in 
the  conventional  VTR  can  be  executed  by  the  VTR 
of  the  invention  because  the  VTR  has  two-channel 
recording  mode.  Moreover,  the  tape  recorded  in 
such  a  mode  can  be  also  reproduced  by  the  con- 
ventional  VTR.  Consequently,  an  extremely  conve- 
nient  VTR  is  realized. 

According  to  the  video  tape  recorder  of  the 
embodiment  of  the  invention  as  mentioned  above, 
since  the  signal  of  the  second  channel  is  recorded 
between  the  recording  tracks  of  the  first  channel, 
the  signals  of  a  plurality  of  channels  are  recorded 
on  the  same  tape,  those  signals  can  be  selectively 
or  simultaneously  reproduced,  and  the  control  sig- 
nal  synchronized  with  either  one  of  both  of  the 
above  signals  is  recorded.  Therefore,  even  in  an- 
other  VTR,  the  signal  of  each  channel  on  the 
recording  tape  can  be  selectively  reproduced. 
When  one  VTR  has  the  standard  mode,  long  time 
mode,  and  a  plurality  of  channel  recording  mode, 
the  more  complete  compatibility  is  accomplished. 

Fig.  8  shows  a  still  another  apparatus  of  the 
invention  and  is  a  block  diagram  showing  a  method 
to  record  video  signals  of  two  channels  simulta- 
neously  and  to  record  audio  signals  of  two  chan- 
nels  simultaneously  in  correspondence  to  the  video 
signals.  In  Fig.  8,  the  component  elements  having 

the  same  functions  as  those  described  above  are 
designated  by  the  same  reference  numerals.  The 
control  signal  system  is  omitted  since  its  operation 
is  substantially  the  same  as  that  mentioned  above. 

5  The  input  video  signal  of  the  CHi  is  transmit- 
ted  through  the  recording  processor  2  and  is  re- 
corded  by  the  rotary  head  pair  3  and  4,  while  the 
input  video  signal  of  the  CH2  is  synchronized  with 
the  signal  of  the  CHi  by  the  synchronizer  42  and, 

io  thereafter,  it  is  transmitted  through  the  recording 
processor  8  and  is  recorded  by  the  rotary  head 
pair  9  and  10  in  a  manner  similar  to  the  case  which 
has  been  described  above. 

The  input  audio  signal  of  the  CHi  which  is 
is  given  to  the  terminal  50  and  corresponds  to  the 

input  video  signal  of  the  CHi  is  amplified  by  the 
recording  amplifier  51.  A  high  frequency  bias  is 
applied  from  the  bias  oscillator  52.  After  that,  the 
resultant  audio  signal  is  recorded  onto  an  audio 

20  track  on  the  magnetic  tape  by  the  fixed  audio  head 
53.  Since  the  audio  track  is  recorded  into  a  region 
on  the  tape  which  is  different  from  both  of  the 
video  signal  tracks  and  the  control  signal  track,  no 
interference  with  the  video  signals  and  control  sig- 

25  nal  occurs.  In  the  playback  operation,  the  audio 
signal  of  the  CHi  recorded  on  the  audio  track  is 
reproduced  by  the  playback  amplifier  54. 

Although  the  audio  signal  has  been  described 
as  monaural  here,  stereophonic  audio  signals  can 

30  be  also  easily  treated  by  dividing  the  audio  track 
into  halves  and  by  using  two  audio  heads. 

The  input  audio  signals  which  are  given  to  the 
input  terminals  55  and  56  and  correspond  to  the 
input  video  signal  of  the  CH2  are  frequency  modu- 

35  lated  by  the  frequency  modulators  (FM)  57  and  58 
by  different  carrier  frequencies  respectively.  Both 
of  the  FM  waves  are  mixed  by  the  mixer  59, 
thereafter.  The  mixed  signal  is  amplified  by  the 
recording  amplifier  60  and  supplied  to  the  rotary 

40  head  pair  61  and  62.  On  the  magnetic  tape,  al- 
though  the  rotary  head  pair  61  and  62  commonly 
use  the  same  region  for  the  video  track  portion,  the 
mixed  signal  is  recorded  into  a  deeper  layer  por- 
tion  of  the  magnetic  tape  by  a  different  azimuth 

45  angle  from  the  video  signals.  Thus,  the  mixed 
signal  can  be  recorded  without  any  interference 
with  the  video  signals.  Such  a  technique  has  al- 
ready  been  used  in  conventional  home-use  video 
cassette  recorders  VCR. 

50  In  the  playback  operation,  reproduced  signals 
by  the  rotary  head  pair  61  and  62  are  amplified  by 
the  playback  amplifier  63  and  are  separated  into 
two  signals  corresponding  to  the  carrier  frequen- 
cies  of  the  frequency  modulated  signal  by  the  band 

55  pass  filters  (BPFs)  64  and  65.  The  two  separated 
signals  are  respectively  demodulated  and  the  audio 
signals  of  the  L  and  R  channels  are  provided  to  the 
terminals  68  and  69. 

7 
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As  mentioned  above,  since  the  two  kinds  of 
audio  signals  can  be  also  recorded  and  reproduced 
in  correspondence  to  the  video  signals,  the  video 
signals  accompanied  with  the  audio  signals  of  two 
channels  can  be  simultaneously  recorded  and  re-  5 
produced. 

As  will  be  obviously  understood  from  the  above 
description,  according  to  the  invention,  signals  of  a 
plurality  of  channels  can  be  simultaneously  re- 
corded  and  reproduced  by  the  VTR  which  of  the  10 
prior  art  can  record  the  video  and  audio  signals  of 
one  channel  only.  Therefore,  since  the  video  tape 
recorder  may  record,  the  video  and  audio  signals 
obtained  from  the  BS  tuner  to  the  first  channel,  and 
the  video  and  audio  signals  derived  from  the  VHF  is 
tuner  to  the  second  channel,  the  video  tape  re- 
corder  records  and  reproduces  simultaneously 
even  the  plural  programs  whose  broadcasting  time 
zones  overlap  each  other,  so  that  the  reproduced 
signals  can  be  selected  and  the  corresponding  20 
program  can  be  played  later.  Thus,  a  loss  of  op- 
portunity  to  watch  the  programs  is  prevented. 

Claims 
25 

1.  A  recording  and  reproducing  apparatus  for  re- 
cording  and  reproducing  a  plurality  of  video 
signals  having  a  vertical  sync  signal  onto  and 
from  a  video  tape  running  relatively  to  a  rotary 
clinder  by  rotary  head  pairs  mounted  on  the  30 
rotary  cylinder,  the  video  tape  having  a  control 
track  and  a  recording  track  and  tracks  with  a 
predetermined  recording  track  pitch,  the  ap- 
paratus  comprising 

(A)  a  recording  system  including:  35 
recording  processing  means  (2,  8)  for 

converting  said  video  signals  into  record- 
able  signals,  respectively; 

a  first  pair  of  rotary  heads  (3,  4),  each 
head  having  a  track  width  narrower  than  40 
said  recording  track  pitch  and  a  gap  azi- 
muth  angle  having  a  reverse  direction  to 
each  other  and  being  located  at  an  opposite 
position  on  the  cylinder,  the  pair  recording  a 
first  one  of  the  recordable  signals  onto  the  45 
video  tape  and  reading  out  the  same  signal 
form  the  video  tape; 

a  second  pair  of  rotary  heads  (9,  10), 
each  head  having  a  track  width  narrower 
than  said  recording  track  pitch  and  a  gap  50 
azimuth  angel  having  a  reverse  direction  to 
each  other  and  being  located  at  an  opposite 
position  on  the  cylinder,  the  pair  recording  a 
second  one  of  the  recordable  signals  onto 
the  video  tape  and  reading  out  the  same  55 
signal  from  the  video  tape;  and 

means  (16,  18)  for  generating  a  control 
signal  synchronously  with  the  vertical  sync 

signal  included  in  any  one  of  the  video 
signals  and  for  recording  said  control  signal 
to  the  control  track,  and 
(B)  a  playback  system  used  with  said  first 
and  second  pairs  of  rotary  heads,  the 
playback  system  including: 

playback  processing  means  (12,  49)  for 
reconstructing  signals  read  out  and  repro- 
duced  through  one  of  said  first  and  second 
pairs  of  the  rotary  heads  into  video  signals; 
and 

servo  means  (19,  20)  for  reproducing 
the  control  signal  and  for  controlling  opera- 
tion  of  the  rotary  heads  and  running  of  the 
video  tape  in  accordance  with  the  repro- 
duced  control  signal. 

2.  A  recording  and  reproducing  apparatus  for  re- 
cording  and  reproducing  a  plurality  of  video 
signals  having  a  vertical  sync  signal  onto  and 
from  a  video  tape  running  relatively  to  a  rotary 
cylinder  by  rotary  head  pairs  mounted  on  the 
rotary  cylinder,  the  video  tape  having  a  control 
track  and  a  recording  track  and  tracks  with  a 
predetermined  recording  track  pitch,  the  ap- 
paratus  comprising 

(A)  a  recording  system  including: 
synchronization  processing  means  (42) 

for  controlling  phases  of  the  vertical  sync 
signal  of  said  video  signals  so  as  to  be 
synchronized  with  each  other; 

recording  processing  means  (2,  8)  for 
converting  said  video  signals  into  record- 
able  signals,  respectively; 

a  first  pair  of  rotary  heads  (3,  4),  each 
head  having  a  track  width  narrower  than 
said  recording  track  pitch  and  a  gap  azi- 
muth  angle  having  a  reverse  direction  to 
each  other  and  being  located  at  an  opposite 
position  on  the  cylinder,  the  pair  recording  a 
first  one  of  the  recordable  signals  onto  the 
video  tape  and  reading  out  the  same  signal 
from  the  video  tape; 

a  second  pair  of  rotary  heads  (9,  10), 
each  head  having  a  track  width  narrower 
than  said  recording  track  pitch  and  a  gap 
azimuth  angle  having  a  reverse  direction  to 
each  other  and  being  located  at  an  opposite 
position  on  the  cylinder,  the  pair  recording  a 
second  one  of  the  recordable  signals  onto 
the  video  tape  and  reading  out  the  same 
signal  from  the  video  tape;  and 

means  (16,  18)  for  generating  a  control 
signal  synchronously  with  the  vertical  sync 
signal  included  in  any  one  of  the  video 
signals  and  for  recording  said  control  signal 
to  the  control  track,  and 
(B)  a  playback  system  used  with  said  first 
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and  second  pairs  of  rotary  heads,  the 
playback  system  including: 

playback  processing  means  (12,  49)  for 
reconstructing  signals  read  out  and  repro- 
duced  thorugh  one  of  said  frist  and  second 
pairs  of  the  rotary  heads  into  video  signals; 
and 

servo  means  (19,  20)  for  reproducing 
the  control  signal  and  for  controlling  oper- 
tion  of  the  rotary  heads  and  running  of  the 
video  tape  in  accordance  with  the  repro- 
duced  control  signal. 

3.  An  apparatus  according  to  claim  1  or  2, 
wherein  the  servo  means  (20)  controls  the  vid- 
eo  tape  to  run  in  a  standard  mode,  the  first 
pair  of  the  rotary  heads  (3,  4)  is  a  type  for  a 
long  time  mode  and  the  second  pair  of  the 
rotary  heads  (9,  10)  comprises  rotary  heads 
having  same  azimuth  angle  to  the  first  pair  of 
the  rotary  heads. 

4.  An  apparatus  according  to  any  preceding 
claim,  the  apparatus  having  a  standard  record- 
ing  mode  (SP)  and  a  long  time  recording  mode 
(EP)  to  record  a  single  video  signal  in  addition 
to  a  mode  to  simultaneously  record  the  plural- 
ity  of  video  signals,  and  either  one  of  said 
modes  is  selectable  upon  recording. 

5.  An  apparatus  according  to  any  preceding  claim 
used  with  a  video  tape  accommodated  with  a 
linear  audio  track,  the  apparatus  further  com- 
prising  a  first  audio  signal  recording  means 
(51,  52)  for  recording  audio  signal  onto  the 
linear  audio  track  of  the  video  tape  corre- 
sponding  to  the  first  one  of  the  recordable 
video  signal,  and  a  second  audio  signal  record- 
ing  means  (60)  including  rotary  heads  (61,  62) 
for  recording  frequency  modulated  audio  sig- 
nals  by  the  rotary  heads  in  accordance  with 
the  second  one  of  the  recordable  video  signals 
in  the  mode  to  simultaneously  record  the  plu- 
rality  of  video  signals. 

6.  An  apparatus  according  to  any  preceding 
claim,  wherein  the  playback  processing  means 
comprises  a  selecting  circuit  (15)  for  selecting 
and  switching  one  of  the  reproduced  signals 
derived  from  the  first  (3,  4)  and  second  (9,  10) 
pair  of  the  rotary  heads  and  a  reproduction 
circuit  (12)  for  regenerating  video  signal  from 
the  selected  reproduced  signal. 

7.  An  apparatus  according  to  any  preceding 
claim,  the  apparatus  comprising  a  plurality  of 
playback  processing  means  (12,  49)  for  regen- 
erating  a  plurality  of  video  signals  from  the 

reproduced  signals  derived  from  the  first  (3,  4) 
and  second  (9,  10)  pair  of  the  rotary  heads. 

8.  An  apparatus  according  to  any  preceding 
5  claim,  wherein  said  synchronization  processing 

means  (42)  delays  the  vertical  sync  signal  of 
the  second  one  of  the  video  signals  by  a 
predetermined  period  to  synchronize  with  the 
vergical  sync  signal  of  the  first  one  of  the 

io  video  signals. 

15 

20 

25 

30 

35 

40 

45 

50 

9 



EP  0  495  480  A2 

CO 

ro-  —   I 

iO 
r O '  

h -  

<  

o  

□_ 

LL 

rO 

CM. 
r o  

Q  O  

5  & 5  

PLAYBACK 
CIRCUIT 

O  
r o  

CD 
CM' 

CM 

RECORDING 
CIRCUIT 

CM 

0 0 ,  
CM 

CM 5 5  
_j  o  

Q  O  

0 ( _  
a:  ^  

o  o  

o-^CM 

. r o  
r o  

10 



EP  0  495  480  A2 

F   I  G.   2   P R I O R   A R T  

AZIMUTH 
ANGLE 

11 



_J 
Q_ 

<  

o  

I— 
z  



EP  0  495  480  A2 

F   I  G .   4  



EP  0  495  480  A2 

F   I  G .   5  

CH.I  C H . 2  

PLAYBACK  PLAYBACK 

T p  

/ / / / / / /  
/ J Z W . \   :  L|  ( + 0 )   /  
/ / / / / / /  

CH.I  :  Ri  ( - 9 )   >  

C H . 2   :  R 2  
A \ \ \ \ \  

7 0  

rP  
< < ( < < < < ( <  

HL  
HR  N n \ S \   C ^   2 ^   ^ (   -  0  ) \  

> > > > > > > > A  

3 8 ^   
4 0 - U   / / C K M U ^ / /  

• 7 0  

7 0  

14 



p 
0 

Q_  < 

00  Q-  1 

O  



01 

£ 8  

1^- 



Q 

r o  

>  _  

LU  —  |  :  I 
§ 4  

r o  

n  
y e n  

P i  

UL m  

I- —  i 


	bibliography
	description
	claims
	drawings

