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©  An  information  recording-reproduction  method 
wherein:  upon  reproducing,  recorded  information 
corresponding  to  a  predetermined  number  of  sectors 
from  the  leading  sector  of  each  of  a  plurality  of 
information  tracks  on  an  optical  disk  is  preliminarily 
stored  on  a  buffer  memory,  and  during  a  period  in 
which  the  optical  pickup  is  shifted  to  another  in- 
formation  track,  the  recording  information,  stored  in 
the  buffer  memory,  is  reproduced;  and  upon  record- 
ing,  during  a  period  in  which  the  optical  pickup  is 
shifted  to  another  information  track,  recording  in- 
formation  is  temporarily  stored  in  the  buffer  memory, 
and  after  completion  of  the  recording,  the  recording 
information  is  recorded  on  the  optical  disk.  In  this 
method,  information  tracks,  which  are  formed  on  the 
optical  disk  discontinuously  with  one  another,  are 
regarded  as  if  they  were  continuous  tracks,  and  the 
apparent  recording  and  reproducing  operation  is  car- 
ried  out  continuously. 
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FIELD  OF  THE  INVENTION 

The  present  invention,  which  is  applied  to,  for 
example,  information  processing  apparatuses,  such 
as  magneto-optical-disk  recording-reproduction  ap- 
paratuses  using  magneto-optical  disks  and  com- 
pact-disk  reproduction  apparatuses,  relates  to  an 
information  recording-reproduction  method  for  re- 
cording  and  reproducing  digital  information  by  us- 
ing  a  recording  medium  having  a  plurality  of  in- 
formation  tracks  formed  into  spiral  shapes. 

BACKGROUND  OF  THE  INVENTION 

Conventionally,  an  optical-disk  recording-repro- 
duction  apparatus  has  been  used  for  recording  and 
reproducing,  for  example,  digital  video  information, 
that  is,  consecutive  digital  information.  In  such  an 
apparatus,  for  example,  as  illustrated  in  Fig.  6,  an 
optical  disk  1  is  used  as  a  recording  medium, 
whereon  information  tracks  in  the  shape  of  spirals 
are  formed  discontinuously  with  each  other. 

This  optical  disk  is  provided  with  the  first  spiral 
information  track  26  and  the  second  spiral  informa- 
tion  track  27,  both  of  which  are  the  information 
tracks  in  the  shape  of  spirals.  For  example,  the 
CLV  (Constant  Linear  Velocity)  system  is  adopted 
for  its  recording  format. 

Moreover,  for  example,  as  illustrated  in  Fig.  9, 
recording  and  reproducing  operations  are  available 
in  the  above-mentioned  apparatus:  upon  recording, 
analog  video  information  is  inputted  through  an 
input  terminal  124,  and  is  converted  into  digital 
video  information  in  an  A/D  converter  114. 

The  digital  video  information,  made  through  the 
conversion,  is  inputted  to  an  information-compres- 
sion  processing  circuit  120.  In  the  above-mentioned 
circuit  120,  an  information-compressing  operation 
is  carried  out,  wherein,  for  example,  the  amount  of 
data,  approximately  160  M  bps  (bit  per  second), 
which  has  been  converted  to  digital  video  informa- 
tion  of  the  current  television  signal  (NTSC  system), 
is  compressed  into  the  amount  of  data,  approxi- 
mately  5  M  bps. 

The  information,  thus  compressed,  is  further 
converted  into  a  form  suitable  for  recording  in  a 
recording-data  processing  circuit  111,  and  is  ap- 
plied  to  a  coil  104  through  a  coil  driver  105.  Thus, 
the  coil  104  applies  a  modulated  magnetic  field 
corresponding  to  the  recording  information  to  an 
optical  disk  1  . 

Meanwhile,  upon  receipt  of  an  instruction  from 
a  controller  116,  a  laser  driver  106  allows  an  optical 
pickup  103  to  project  a  light  beam  of  high  power 
onto  the  optical  disk  1  ,  and  the  temperature  of  the 
optical  disk  1  is  thus  raised  locally  so  as  to  allow 
desired  information  to  be  recorded  thereon. 

Additionally,  absolute  addresses  are  preliminar- 
ily  recorded  on  the  optical  disk  1  as  prior  informa- 
tion,  and  the  information  obtained  through  the  op- 
tical  pickup  103  is  inputted  to  a  prior-information 

5  detection  circuit  108  through  the  reproduction  am- 
plifier  107,  and  part  of  the  information  is  directed  to 
a  CLV  circuit  110.  In  accordance  with  the  informa- 
tion  thus  inputted,  CLV  control  is  executed  so  that 
a  spindle  motor  102  provides  a  constant  linear 

io  velocity  at  a  position  on  the  optical  disk  1  to  which 
the  light  beam  is  being  projected. 

Further,  part  of  the  information  from  the  prior- 
information  detection  circuit  108  is  also  inputted  to 
an  absolute-address  detection  circuit  109,  thereby 

75  allowing  the  controller  116  to  have  the  positional 
information  of  the  optical  pickup  103. 

Upon  reproduction,  the  optical  pickup  103  is 
allowed  to  access  a  recording  area  containing  in- 
formation  in  question.  Thus,  the  information,  which 

20  was  recorded  on  the  optical  disk  1,  is  read  out  by 
the  optical  pickup  103,  and  directed  to  a  repro- 
duced-data  processing  circuit  112  through  a  re- 
production  amplifier  107. 

The  reproduced-data  processing  circuit  112 
25  converts  the  inputted  information  into  compressed 

digital  information  that  is  a  form  prior  to  a  record- 
ing-data  processing,  and  sends  it  to  an  information- 
decompression  processing  circuit  121.  The  digital 
video  information,  decompressed  in  the  informa- 

30  tion-decompression  processing  circuit  121,  is  con- 
verted  into  analog  video  information  in  the  D/A 
converter  115,  and  released  from  an  output  termi- 
nal  125. 

Instructions  as  to  the  recording  and  reproduc- 
35  tion  are  entered  through  an  operation  section  117, 

and  converted  into  control  signals  for  various  sec- 
tions  in  the  controller  116.  Further,  the  current 
positional  information  and  operational  state  of  the 
optical  pickup  103  are  displayed  on  a  display  sec- 

40  tion  118  under  control  of  the  controller  116. 
Here,  in  the  case  of  recording  or  reproducing 

digital  information  on  or  from  the  optical  disk  1  by 
using  the  optical-disk  recording-reproduction  ap- 
paratus  having  the  above-mentioned  arrangement, 

45  since  the  first  and  second  spiral  information  tracks 
are  formed  on  the  optical  disk  1  discontinuously 
with  each  other,  as  shown  in  Fig.  6,  the  information 
recording  or  reproducing  operation  is  interrupted 
when  the  operation  is  executed  over  the  respective 

50  tracks.  For  example,  while  the  optical  pickup  103 
moves  from  the  first  spiral  information  track  26  to 
the  second  spiral  information  track  27,  the  informa- 
tion  recording  or  reproducing  operation  is  inter- 
rupted. 

55  In  other  words,  since  the  optical  pickup  103 
records  or  reproduces  digital  information  on  or 
from  the  optical  disk  1  in  real  time,  a  period  during 
which  the  optical  pickup  103  is  moving  from  the 

2 



3 EP  0  656  626  A2 4 

first  spiral  information  track  26  to  the  second  spiral 
information  track  27  on  the  optical  disk  1  is  re- 
garded  as  an  accessing  operation  period;  this 
makes  it  impossible  to  conduct  the  recording  or 
reproducing  operation. 

For  example,  if  one  information  track  enables  a 
recording  or  reproducing  operation  corresponding 
to  video  information  of  30  minutes,  the  optical  disk 
1  having  two  tracks,  that  is,  the  first  and  second 
spiral  information  tracks  26  and  27,  are  supposed 
to  provide  a  recording  or  reproducing  operation  of 
30  x  2  minutes.  However,  since  the  respective 
tracks  are  formed  discontinuously  with  each  other, 
it  is  not  possible  to  conduct  the  recording  or  re- 
producing  operation  for  video  information  of  60 
minutes  continuously  without  interruptions. 

The  problem  is  that  it  is  not  possible  to  con- 
duct  a  recording  or  reproducing  operation  continu- 
ously  without  interruptions  with  respect  to  a  plural- 
ity  of  information  tracks  formed  into  spiral  shapes 
discontinuously  with  one  another. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  has  been  devised  in 
order  to  solve  the  above-mentioned  problem,  and 
its  object  is  to  provide  an  information  recording- 
reproduction  method  wherein  a  plurality  of  dis- 
continuous  information  tracks  having  spiral  shapes 
are  regarded  as  continuous  tracks,  and  continuous 
recording  of  digital  information  is  available  with 
respect  to  those  information  tracks  having  spiral 
shapes. 

Another  object  of  the  present  invention  is  to 
provide  an  information  recording-reproduction 
method  whereby  continuous  reproduction  of  digital 
information  is  available  with  respect  to  each  of 
those  information  tracks  having  spiral  shapes. 

In  order  to  achieve  the  above  object,  in  the 
information  recording-reproduction  method  of  the 
present  invention,  when  a  recording-reproduction 
means  records  continuous  digital  information  on  a 
recording  medium  having  a  plurality  of  information 
tracks  formed  into  spiral  shapes  discontinuously 
with  one  another  in  a  manner  crossing  over  two  of 
the  information  tracks,  recording  information  cor- 
responding  to  a  shifting  time  of  the  recording- 
reproduction  means  from  the  first  information  track 
to  the  second  information  track  is  temporarily 
stored  in  a  storage  means,  and  then  recorded  on 
the  second  information  track. 

In  accordance  with  the  above-mentioned  meth- 
od,  when  on  recording  the  recording-reproduction 
means,  such  as  an  optical  pickup,  is  shifted  from 
the  first  information  track  to  the  second  information 
track,  the  storage  means  temporarily  stores  record- 
ing  information  to  be  recorded  on  the  recording 
medium  during  the  shifting  time  of  the  recording- 

reproduction  means;  therefore,  the  apparent  re- 
cording  operation  continues  even  during  the  shift- 
ing  time  of  the  recording-reproduction  means. 

This  method  makes  it  possible  to  carry  out  the 
5  recording  operation  continuously  without  interrup- 

tions  of  the  operation.  Thus,  it  is  possible  to  im- 
prove  the  efficiency  of  the  recording  operation  as 
well  as  improving  the  operability  of  the  apparatus. 

In  order  to  achieve  another  object  of  the 
io  present  invention,  in  the  information  recording-re- 

production  method  of  the  present  invention,  when 
the  recording-reproduction  means  reproduces  con- 
tinuous  digital  information  from  a  recording  me- 
dium  having  a  plurality  of  information  tracks  formed 

is  into  spiral  shapes  discontinuously  with  one  another, 
with  the  digital  information  being  recorded  in  a 
manner  crossing  over  the  first  and  second  informa- 
tion  tracks,  recording  information  located  in  pre- 
determined  address  sections  on  the  second  in- 

20  formation  track  is  preliminarily  stored  in  the  storage 
means,  and  during  the  shifting  time  from  the  first 
information  track  to  the  second  information  track, 
the  recording  information  stored  in  the  storage 
means  is  reproduced. 

25  In  accordance  with  the  above-mentioned  meth- 
od,  when  upon  reproduction,  the  recording-repro- 
duction  means,  such  as  an  optical  pickup,  is  shifted 
from  the  first  information  track  to  the  second  in- 
formation  track,  the  recording  information  prelimi- 

30  narily  stored  in  the  storage  means  is  reproduced 
during  the  shifting  time  of  the  recording-reproduc- 
tion  means;  therefore,  it  is  possible  to  continuously 
carry  out  the  reproduction  operation  without  in- 
terruptions  of  the  operation  even  in  the  case  of 

35  carrying  out  the  reproducing  operation  in  a  manner 
crossing  over  the  information  tracks. 

This  method  makes  it  possible  to  carry  out  the 
reproducing  operation  continuously  even  during  the 
shifting  time  of  the  recording-reproduction  means 

40  such  as  an  optical  pickup,  thereby  providing  a 
continuous  reproducing  operation.  Thus,  it  is  possi- 
ble  to  improve  the  efficiency  of  the  reproducing 
operation  as  well  as  improving  the  operability  of 
the  apparatus. 

45  For  a  fuller  understanding  of  the  nature  and 
advantages  of  the  invention,  reference  should  be 
made  to  the  ensuing  detailed  description  taken  in 
conjunction  with  the  accompanying  drawings. 

50  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  block  diagram  showing  a  construc- 
tion  of  an  optical-disk  recording-reproduction  ap- 
paratus  wherein  one  embodiment  of  the  information 

55  recording-reproduction  method  of  the  present  in- 
vention  is  adopted. 

Fig.  2  is  an  explanatory  drawing  of  a  sequence 
of  reproducing  processes  in  the  above-mentioned 
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method. 
Fig.  3  is  an  explanatory  drawing  of  a  sequence 

of  reproducing  processes  in  the  above-mentioned 
method. 

Fig.  4  is  an  explanatory  drawing  of  a  sequence 
of  recording  processes  in  the  above-mentioned 
method. 

Fig.  5  is  an  explanatory  drawing  of  a  sequence 
of  recording  processes  in  the  above-mentioned 
method. 

Fig.  6  is  a  schematic  plan  view  of  an  optical 
disk  that  is  used  in  the  above-mentioned  method. 

Fig.  7  is  an  explanatory  drawing  of  a  sequence 
of  reproducing  processes  in  an  information  record- 
ing-reproduction  method  in  another  embodiment  of 
the  present  invention. 

Fig.  8  is  an  explanatory  drawing  of  the  above- 
mentioned  sequence  of  reproducing  processes. 

Fig.  9  is  a  block  diagram  showing  a  construc- 
tion  of  an  optical-disk  recording-reproduction  ap- 
paratus  wherein  a  conventional  information  record- 
ing-reproduction  method  is  carried  out. 

DESCRIPTION  OF  THE  EMBODIMENTS 

[EMBODIMENT  1] 

Referring  to  Figs.  1  through  6,  the  following 
description  will  discuss  one  embodiment  of  the 
present  invention. 

The  information  recording-reproduction  method 
of  the  present  invention  is  preferably  adopted  in  an 
information  recording-reproduction  apparatus,  such 
as  an  optical-disk  recording-reproduction  appara- 
tus.  As  illustrated  in  Fig.  1,  the  above-mentioned 
apparatus  is  provided  with:  a  coil  4  for  applying  a 
modulated  magnetic  field  corresponding  to  record- 
ing  information  onto  an  optical  disk  1  that  functions 
as  a  recording  medium;  a  recording-data  process- 
ing  circuit  11,  a  buffer  memory  19  that  functions  as 
a  storage  means;  and  an  information-compression 
processing  circuit  20. 

Further,  the  above-mentioned  apparatus  is  also 
provided  with  an  optical  pickup  3  for  projecting  a 
light  beam  for  use  in  recording  and  reproduction 
onto  the  optical  disk  1;  a  reproduction  amplifier  7; 
and  a  controller  16  for  controlling  the  above-men- 
tioned  respective  parts.  Here,  the  above-mentioned 
light  beam  is  a  laser  beam. 

In  the  above-mentioned  apparatus,  the  coil  4 
and  the  optical  pickup  3  constitute  a  recording- 
reproduction  means  28,  and  the  recording  and  re- 
producing  operations  are  carried  out  by  the  record- 
ing-reproduction  means  28  on  and  from  the  optical 
disk  1. 

Here,  as  to  the  optical  disk  1,  the  CLV  (Con- 
stant  Linear  Velocity)  system  is  adopted  as  the 
recording  format.  Moreover,  absolute  addresses 

are  preliminarily  recorded  on  the  optical  disk  1  as 
prior  information,  and  information  obtained  through 
the  optical  pickup  3  is  inputted  to  a  prior-informa- 
tion  detection  circuit  8  through  the  reproduction 

5  amplifier  7,  and  part  of  the  information  is  directed 
to  a  CLV  control  circuit  10. 

In  the  CLV  circuit  10,  CLV  control  is  executed 
based  on  the  inputted  information  so  that  a  spindle 
motor  2  is  rotated  at  a  constant  linear  velocity. 

io  Moreover,  the  information  from  the  prior-informa- 
tion  detection  circuit  8  is  also  inputted  to  an  ab- 
solute-address  detection  circuit  9,  and  positional 
information  as  to  the  point  being  irradiated  by  the 
light  beam  on  the  optical  disk  1  is  sent  from  the 

is  absolute-address  detection  circuit  9  to  the  control- 
ler  16. 

Referring  to  Figs.  1  through  3,  the  following 
description  will  discuss  a  method  for  reproducing 
information  recorded  on  the  optical  disk  1  by  using 

20  the  above-mentioned  apparatus.  Here,  as  shown  in 
Fig.  6,  the  optical  disk  1,  which  is  used  in  the 
present  embodiment,  is  provided  with  the  first  spi- 
ral  information  track  26  and  the  second  spiral  in- 
formation  track  27  that  are  respectively  formed 

25  thereon  as  information  tracks  in  the  shape  of  spi- 
rals,  in  the  same  direction  from  inside  toward  out- 
side.  Additionally,  the  present  embodiment  will  dis- 
cuss  the  case  where  a  reproducing  operation  is 
continuously  carried  out  from  the  first  spiral  in- 

30  formation  track  26  to  the  second  spiral  information 
track  27  on  the  optical  disk  1  . 

As  shown  in  Fig.  2,  the  first  and  second  spiral 
information  tracks  26  and  27  are  respectively  di- 
vided  into  units  having  a  predetermined  amount  of 

35  recording.  Here,  each  divided  unit  is  referred  to  as 
a  sector,  and  the  capacity  of  storage  in  one  sector 
is  set  to  320  k  bytes  (more  specifically,  327,  680 
bytes).  Therefore,  supposing  that  the  data  capacity 
of  compressed  digital  video  information  is  approxi- 

40  mately  5  Mbps,  a  video  reproducing  operation  of 
0.  5  second  is  carried  out  in  one  sector:  for  exam- 
ple,  supposing  that  3600  sectors  are  formed  on 
one  information  track,  it  is  possible  to  perform  a 
video  reproducing  operation  of  30  minutes. 

45  Moreover,  in  the  above-mentioned  optical  disk 
1,  beginning  with  the  first  sector  of  the  absolute 
addresses  in  the  first  spiral  information  track  26, 
recorded  information  has  been  located  at  a'o,  a'i  , 
a'2  a'3597,  a'3598,  and  a'3599,  and  succes- 

50  sively  beginning  with  the  first  sector  of  the  absolute 
addresses  in  the  second  spiral  information  track  27, 
recorded  information  has  been  located  at  a'3600, 
a!3Goi,  a!3G02  a'7197,  and  a!7i98. 

Furthermore,  as  shown  in  Fig.  3,  compressed 
55  digital  information,  a3Goo,  a3Goi,  and  a3G02,  which 

corresponds  to  the  recorded  information  of  the 
leading  three  sectors,  a'3600,  a'3601,  and  a'3602,  in 
the  second  spiral  information  track  27,  is  prelimi- 

4 
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narily  recorded  in  the  buffer  memory  19.  Here, 
supposing  that  the  capacity  of  storage  in  the  buffer 
memory  19  corresponding  to  three  sectors  is  virtu- 
ally  1  M  byte,  the  time  which  is  taken  for  the  buffer 
memory  19  to  release  all  the  compressed  digital 
information  stored  therein  is  equivalent  to  1  .5  sec- 
onds  of  video  reproducing  time. 

When  information  is  reproduced  from  the  op- 
tical  disk  1,  an  instruction  for  carrying  out  the 
reproducing  operation  is  first  given  to  the  controller 
16  through  the  operation  section  17  shown  in  Fig. 
1.  The  controller  16  gives  an  instruction  so  that  the 
optical  pickup  3  accesses,  for  example,  1st  sector 
of  the  absolute  addresses  located  on  the  first  spiral 
information  track  26  on  the  optical  disk  1  ,  closes  a 
signal  path  f  of  a  switcher  23  for  reproduction-use, 
and  allows  the  display  section  18  to  display  the 
states  of  reproducing  operation,  such  as  the  re- 
producing  time  and  the  reproduced  information 
number. 

Next,  the  optical  pickup  3  accesses  the  1st 
sector  of  the  absolute  addresses  located  on  the 
first  spiral  information  track  26  on  the  optical  disk 
1  ,  thereby  starting  to  read  the  recorded  information 
a'o.  The  recorded  information  a'o  thus  read  is  sent 
to  the  reproduced-data  processing  circuit  12 
through  the  reproduction  amplifier  7.  The  recorded 
information  a'o  is  converted  into  compressed  digital 
information  ao  in  the  reproduced-data  processing 
circuit  12,  and  sent  to  the  switcher  23  for  reproduc- 
tion-use.  This  compressed  digital  information  ao  is 
sent  to  an  information-decompression  processing 
circuit  21  through  the  signal  path  f  of  the  switcher 
23  for  reproduction-use,  where  it  is  decompressed 
to  return  to  the  video  information.  The  video  in- 
formation  is  further  converted  into  the  original  ana- 
log  video  signal  in  a  D/A  converter  15,  and  is 
released  from  the  output  terminal  25. 

Successively,  the  optical  pickup  3  reads  the 
recorded  information  a'i  ,  a'2,  a'3  in  the  2nd 
sector  and  thereafter  of  the  absolute  addresses 
located  on  the  first  spiral  information  track  26.  The 
information  thus  read  out  is  converted  into  an  ana- 
log  video  signal  in  the  same  manner  as  described 
above,  and  released  from  the  output  terminal  25. 

Then,  after  a  lapse  of  about  30  minutes,  the 
optical  pickup  3  has  completed  reading  the  re- 
corded  information  a'3599  in  the  3600th  sector  that 
is  the  last  sector  of  the  first  spiral  information  track 
26. 

At  this  time,  the  controller  16,  upon  recognizing 
the  fact  that  the  recorded  information  a'3599  has 
been  read  out  according  to  a  signal  from  the  ab- 
solute-address  detection  circuit  9,  closes  a  signal 
path  d  in  the  switcher  23  for  reproduction-use, 
thereby  sending  the  compressed  digital  information 
a3Goo,  a3Goi,  and  a3G02  stored  in  the  buffer  mem- 
ory  19  to  the  information-decompression  process- 

ing  circuit  21  successively. 
Then,  the  controller  16  gives  an  instruction  so 

that  the  optical  pickup  3  starts  to  make  an  access 
toward  the  4th  sector  of  the  absolute  addresses  on 

5  the  second  spiral  information  track  27.  In  response 
to  this  instruction,  the  optical  pickup  3  makes  a 
nearly  full-stroke  access  from  the  last  sector  on  the 
first  spiral  information  track  26  that  is  located  at 
virtually  the  outermost  side  of  the  optical  disk  1 

10  toward  the  4th  sector  on  the  second  spiral  informa- 
tion  track  27  that  is  located  at  virtually  the  inner- 
most  side  of  the  optical  disk  1.  In  this  case,  the 
time  required  for  this  accessing  operation  is  virtu- 
ally  in  the  order  of  1  second  including  the  time 

15  required  for  the  rotation  control  for  the  spindle 
motor  2. 

In  the  mean  time,  the  compressed  digital  in- 
formation  a3Goo,  a3Goi  and  a3G02,  stored  in  the 
buffer  memory  19,  is  successively  decompressed 

20  to  return  to  the  digital  video  information  in  the 
information-decompression  processing  circuit  21, 
and  converted  into  the  original  analog  video  signal 
in  the  D/A  converter  15,  thereby  being  released 
from  the  output  terminal  25.  As  described  earlier, 

25  the  reproducing  time  of  the  video  signal  derived 
from  the  compressed  digital  information  a3Goo, 
a3Goi  and  a3G02Stored  in  the  buffer  memory  19  is 
virtually  1.5  seconds;  therefore,  the  accessing  op- 
eration  of  the  optical  pickup  3  is  completed  by  the 

30  time  when  the  analog  video  signal  corresponding  to 
the  compressed  digital  information  stored  in  the 
buffer  memory  19  has  been  reproduced. 

At  the  time  when  the  compressed  digital  in- 
formation  a3G02  has  passed  the  switcher  23  for 

35  reproduction-use,  the  controller  16  closes  the  sig- 
nal  path  f  of  the  switcher  23  for  reproduction-use 
again.  The  recognition  for  this  passage  is  made  by 
using  a  rear-end  code,  such  as  an  absolute  ad- 
dress  code,  that  is  added  to  the  rear-end  of  the 

40  compressed  digital  information  a3G02-  Thereafter, 
the  pickup  3,  which  has  reached  the  4th  sector  of 
the  absolute  addresses  on  the  second  spiral  in- 
formation  track  27,  starts  to  read  the  recorded 
information  a'3603,  a'3604  ■■■■  successively. 

45  As  described  above,  when  recorded  informa- 
tion  is  reproduced  from  the  optical  disk  1,  that  is, 
starting  from  the  first  spiral  information  track  26 
over  to  the  second  spiral  information  track  27,  the 
recorded  information  located  from  the  1st  sector  to 

50  the  3rd  sector  of  the  absolute  addresses  on  the 
second  spiral  information  track  27,  which  has  been 
preliminarily  stored  in  the  buffer  memory  19,  is 
reproduced  during  the  period  in  which  the  repro- 
ducing  operation  is  switched  from  the  first  spiral 

55  information  track  26  to  the  second  spiral  informa- 
tion  track  27,  that  is,  during  the  period  of  accessing 
operation  of  the  optical  pickup  3.  This  makes  it 
possible  to  eliminate  an  interruption  in  the  repro- 

5 



9 EP  0  656  626  A2 10 

ducing  operation  that  might  occur  during  the  period 
of  accessing  operation  of  the  optical  pickup  3. 

Consequently,  when  video  signals  are  repro- 
duced,  starting  with  the  first  spiral  information  track 
26  over  to  the  second  spiral  information  track  27,  it 
is  possible  to  reproduce  the  signals  continuously 
without  an  interruption,  thereby  improving  the  oper- 
ability  of  the  apparatus. 

Referring  to  Figs.  1,  4,  and  5,  the  following 
description  will  discuss  a  method  for  recording 
information  on  the  optical  disk  1  by  using  the 
above-mentioned  apparatus.  Here,  the  present  ex- 
planation  will  given  on  the  case  where  a  recording 
operation  is  continuously  carried  out  from  the  first 
spiral  information  track  26  to  the  second  spiral 
information  track  27  on  the  optical  disk  1  . 

First,  an  instruction  for  carrying  out  the  record- 
ing  operation  is  first  given  to  the  controller  16 
through  the  operation  section  17.  The  controller  16 
gives  an  instruction  so  that  the  optical  pickup  3 
accesses,  for  example,  the  1st  sector  of  the  ab- 
solute  addresses  located  on  the  first  spiral  informa- 
tion  track  26  on  the  optical  disk  1,  and  closes  a 
signal  path  a  of  a  switcher  22  for  recording-use. 

Further,  the  controller  16  allows  the  display 
section  18  to  display  the  states  of  recording  opera- 
tion,  such  as  the  recording  time  and  the  recording 
information  number.  At  this  timer  the  optical  pickup 
3  makes  an  access  to  the  1st  sector  of  the  ab- 
solute  addresses  on  the  first  spiral  information 
track  26,  and  then  enters  the  stand-by  state. 

Meanwhile,  an  analog  video  signal,  which  is  to 
be  recorded,  is  inputted  through  the  input  terminal 
24,  and  is  converted  into  digital  video  information 
in  an  A/D  converter  14.  The  digital  video  informa- 
tion  thus  converted  is  sent  to  an  information-com- 
pression  processing  circuit  20,  where  it  is  divided 
into  respective  blocks  and  compressed  into  com- 
pressed  digital  information  ao,  ai  ,  a2,  a3,  Bn 
successively. 

Further,  the  compressed  digital  information  is 
sent  to  the  recording-data  processing  circuit  11 
through  the  signal  path  a  of  the  switcher  22  for 
recording-use.  In  the  recording-data  processing  cir- 
cuit  11,  the  compressed  digital  information,  ao,  ai  , 
a2,  a3,  sn  is  converted  into  recording  informa- 
tion,  a'o,  a'i  ,  a'2,  a'3,  aV  that  has  a  suitable 
form  for  recording.  Then,  it  is  applied  to  the  coil  4 
through  the  coil  driver  5,  and  a  modulated  mag- 
netic  field  corresponding  to  the  recording  informa- 
tion  a'o  is  applied  onto  the  optical  disk  1  by  the  coil 
4. 

At  this  time,  upon  receipt  of  an  instruction  from 
the  controller  16,  the  optical  pickup  3  projects  a 
light  beam  of  high  power  onto  the  optical  disk  1 
through  the  laser  driver  6,  and  the  temperature  of 
the  optical  disk  1  is  thus  raised  locally  so  that  the 
desired  information,  that  is,  the  recording  informa- 

tion  a'o,  is  recorded  on  the  1st  sector  of  the  ab- 
solute  addresses  on  the  first  spiral  information 
track  26,  as  shown  in  Fig.  4. 

In  this  manner,  the  information-recording  op- 
5  eration  is  carried  out  from  the  1st  sector  of  the 

absolute  addresses  on  the  first  spiral  information 
track  26,  and  thereafter,  in  the  same  manner  as 
described  above,  the  compressing  process  and  the 
recording  operation  of  the  information  are  succes- 

10  sively  carried  out. 
After  a  lapse  of  approximately  30  minutes,  the 

optical  pickup  3  has  completed  the  recording  op- 
eration  of  the  recording  information  a'3599  at  the 
3600th  sector  that  is  the  last  sector  on  the  first 

15  spiral  information  track  26.  At  this  time,  the  control- 
ler  16,  upon  recognizing  the  fact  that  the  com- 
pressed  digital  information  83599  has  passed 
through  the  signal  path  a  of  the  switcher  22  for 
recording-use,  closes  a  signal  path  b  in  the  switch- 

20  er  22  for  recording-use. 
Therefore,  from  this  time  on,  the  compressed 

digital  information,  generated  in  the  information- 
compression  processing  circuit  20,  is  stored  in  the 
buffer  memory  19  through  the  signal  path  b  of  the 

25  switcher  22  for  recording-use. 
Moreover,  the  controller  16  gives  an  instruction 

so  that  the  optical  pickup  3,  which  has  completed 
the  recording  operation  of  the  recording  information 
a'3599,  starts  to  make  an  access  to  the  4th  sector 

30  of  the  absolute  addresses  on  the  second  spiral 
information  track  27. 

In  response  to  this  instruction,  the  optical  pic- 
kup  3  makes  a  nearly  full-stroke  access  from  the 
last  sector  on  the  first  spiral  information  track  26 

35  that  is  located  at  virtually  the  outermost  side  of  the 
optical  disk  1  toward  the  4th  sector  on  the  second 
spiral  information  track  27  that  is  located  at  virtually 
the  innermost  side  of  the  optical  disk  1.  In  this 
case,  the  time  required  for  this  accessing  operation 

40  is  virtually  in  the  order  of  1  second  including  the 
time  required  for  the  rotation  control  for  the  spindle 
motor  2. 

In  the  mean  time,  as  shown  in  Fig.  5,  the 
compressed  digital  information  a3Goo,  a3Goi  and 

45  a3G02,  is  successively  stored  in  the  buffer  memory 
19.  As  described  earlier,  the  capacity  of  the  buffer 
memory  19  is  equivalent  to  three  sectors;  there- 
fore,  the  buffer  memory  19  provides  approximately 
1.5  seconds  in  terms  of  the  recording  time  for 

50  analog  video  signals.  Thus,  the  accessing  operation 
of  the  optical  pickup  3  is  completed  by  the  time 
when  the  analog  video  signal  corresponding  to  the 
three  sectors  has  been  recorded. 

Moreover,  the  controller  16,  upon  recognizing 
55  the  fact  that  the  compressed  digital  information 

a3G02  has  passed  the  signal  path  b  of  the  switcher 
22  for  recording-use  by  using  the  rear-end  code  or 
other  means  of  the  information  a3G02,  closes  again 

6 
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the  signal  path  a  of  the  switcher  22  for  recording- 
use.  Therefore,  from  this  time  on,  the  compressed 
digital  information,  generated  in  the  information- 
compression  processing  circuit  20,  is  sent  to  the 
recording-data  processing  circuit  11  through  the 
signal  path  a  of  the  switcher  22  for  recording-use. 

Furthermore,  the  optical  pickup  3  has  com- 
pleted  the  accessing  operation  to  the  4th  sector  of 
the  absolute  addresses  on  the  second  spiral  in- 
formation  track  27,  and  resumes  the  recording  op- 
eration  of  the  recording  information  a'3603,  a'3604, 

successively  from  the  4th  sector  of  the  absolute 
addresses.  Thereafter,  in  the  same  manner  as  de- 
scribed  above,  the  compressing  process  and  the 
recording  operation  of  the  information  are  succes- 
sively  carried  out. 

Next,  an  explanation  will  be  given  on  a  method 
for  ending  the  recording  operation. 

When  an  instruction  for  stopping  the  recording 
operation  is  entered  to  the  controller  16  through  the 
operation  section  17,  the  controller  16  first  gives  an 
instruction  so  that  the  optical  pickup  3  completes 
the  recording  operation.  Here,  the  optical  pickup  3 
records,  for  example,  the  last  recording  information 
a'7198  on  the  3599th  sector  of  the  absolute  ad- 
dresses  on  the  second  spiral  information  track  27, 
thereby  completing  the  recording  operation  tem- 
porarily. 

Further,  the  controller  16  gives  an  instruction 
so  that  the  optical  pickup  3  starts  to  make  an 
access  to  the  1st  sector  of  the  absolute  addresses 
on  the  second  spiral  information  track  27.  At  this 
time,  the  controller  16  closes  the  signal  path  c  of 
the  switcher  22  for  recording-use. 

Moreover,  the  optical  pickup  3  makes  a  nearly 
full-stroke  access  from  the  3599th  sector  of  the 
absolute  addresses  on  the  second  spiral  informa- 
tion  track  27  that  is  located  at  virtually  the  out- 
ermost  side  of  the  optical  disk  1  toward  the  1st 
sector  of  the  absolute  addresses  on  the  second 
spiral  information  track  27  that  is  located  at  virtually 
the  innermost  side  of  the  optical  disk  1.  In  this 
case,  the  time  required  for  this  accessing  operation 
is  virtually  in  the  order  of  1  second  including  the 
time  required  for  the  rotation  control  for  the  spindle 
motor  2.  However,  different  from  the  accessing 
operation  described  earlier,  there  is  no  time-wise 
restriction  because  the  inputting  operation  of  the 
analog  video  signal  has  already  been  completed. 

When  the  controller  16  recognizes  that  the 
optical  pickup  3  has  made  an  access  to  the  1st 
sector  of  the  absolute  addresses  on  the  second 
spiral  information  track  27  through  a  signal  from 
the  absolute-address  detection  circuit  9,  such  as  an 
absolute-address  signal,  it  successively  sends  the 
compressed  digital  information  a3Goo,  a3Goi  and 
a3G02  corresponding  to  the  three  sectors  that  is 
stored  in  the  buffer  memory  19  to  the  recording- 

data  processing  circuit  1  1  through  the  signal  path  c 
of  the  switcher  22  for  recording-use.  Therefore,  the 
recording  information  a'3600,  a'3601  and  a'3602, 
generated  in  the  recording-data  processing  circuit 

5  1  1  ,  is  successively  sent  to  the  coil  driver  5. 
Then,  after  having  recorded  the  information 

from  the  1st  sector  to  the  3rd  sector  of  the  ab- 
solute  addresses,  that  is,  after  having  recorded  all 
the  information  stored  in  the  buffer  memory  19,  the 

10  optical  pickup  3  completes  the  sequence  of  record- 
ing  operation. 

As  described  above,  while  upon  recording,  the 
optical  pickup  3  carries  out  accessing  operations  to 
the  first  and  second  spiral  information  tracks  26 

15  and  27,  recording  information,  which  is  to  be  re- 
corded  on  the  optical  disk  1,  is  preliminarily  re- 
corded  on  the  buffer  memory  19  temporarily;  there- 
fore,  the  apparent  recording  operation  is  regarded 
as  a  continuous  operation  that  is  carried  out  even 

20  during  the  accessing  operation  of  the  optical  pic- 
kup  3.  This  method  makes  it  possible  to  carry  out 
the  recording  operation  continuously  without  in- 
terruptions  of  the  operation. 

Therefore,  upon  recording  or  reproducing  in- 
25  formation,  the  recording  or  reproducing  operation  is 

carried  out  continuously  even  during  the  shifting 
time  of  the  optical  pick-up  3,  thereby  improving  the 
efficiency  of  the  recording  and  reproducing  oper- 
ations.  Thus,  it  becomes  possible  to  improve  the 

30  operability  of  the  apparatus. 
Next,  the  following  description  will  discuss  the 

rotation  control  of  the  optical  disk  1  . 
As  described  earlier,  in  the  optical  disk  1  of  the 

present  embodiment,  both  the  first  spiral  informa- 
35  tion  track  26  and  the  second  spiral  information 

track  27  are  formed  from  the  inside  toward  the 
outside  on  the  optical  disk  1  so  as  to  be  used  in 
the  CLV  control  system.  In  other  words,  the  rotation 
direction  of  the  optical  disk  1  is  always  kept  in  the 

40  same  direction. 
Thus,  as  described  above,  the  spindle  motor  2, 

shown  in  Fig.  1,  is  controlled  under  the  CLV  control 
system.  In  other  words,  the  spindle  motor  2  is 
controlled  so  as  to  provide  a  constant  linear  ve- 

45  locity  by  the  prior-information  detection  circuit  8 
and  the  CLV  control  circuit  10  using  one  part  of 
information  of  the  absolute  addresses  that  are  pre- 
liminarily  recorded  on  the  optical  disk  1  as  prior 
information. 

50  For  this  reason,  in  the  above-mentioned  optical 
disk  1  ,  when  the  optical  pickup  3  makes  an  access 
from  the  last  sector  on  the  first  spiral  information 
track  26  toward  the  leading  sector  on  the  second 
spiral  information  track  27,  it  makes  a  nearly  full- 

55  stroke  access  from  the  outermost  information  track 
to  the  innermost  information  track.  In  this  case,  the 
time  required  for  this  accessing  operation  is  virtu- 
ally  in  the  order  of  1  second  including  the  time 

7 
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required  for  the  rotation  control  for  the  spindle 
motor  2;  this  is  shorter  than  1  .5  seconds  that  is  the 
time  required  for  video  information  corresponding 
to  the  capacity  of  storage  in  the  buffer  memory  19. 

In  contrast,  for  example,  in  the  case  of  forming 
the  first  spiral  information  track  26  from  the  inside 
toward  the  outside,  while  forming  the  second  spiral 
information  track  27  from  the  outside  toward  the 
inside,  the  accessing  operation  of  the  optical  pic- 
kup  3  between  the  spirals  is  finished  in  several 
hundreds  milliseconds  because  it  is  carried  out 
between  the  outermost  tracks. 

In  this  case,  however,  since  it  is  necessary  to 
reverse  the  rotation  direction  of  the  optical  disk  1  , 
the  rotation  of  the  spindle  motor  2  needs  to  be  first 
stopped,  and  then  started  in  the  reversed  direction. 
For  this  reason,  it  takes  at  least  more  than  three 
seconds  to  reverse  the  rotation  direction  of  the 
optical  disk  1  and  achieve  the  predetermined  CLV 
control;  therefore,  the  capacity  of  storage  that  is 
needed  in  the  buffer  memory  19  is  twice  as  much 
as  that  of  the  present  embodiment. 

As  described  above,  it  is  preferable  to  form 
tracks  on  the  optical  disk  1  in  the  same  direction 
so  as  to  have  the  same  rotation  direction  of  the 
spindle  motor  2.  In  this  arrangement,  it  is  not 
necessary  to  provide  the  time  required  for  revers- 
ing  the  spindle  motor  2,  and  it  is  only  necessary  to 
take  into  account  the  accessing  time  of  the  optical 
pickup  3  and  the  time  required  for  controlling  the 
rotation  speed  of  the  spindle  motor  2.  This  arrange- 
ment  minimizes  the  amount  of  data  that  is  required 
in  switching  tracks  upon  recording  or  reproducing 
operation  and  makes  it  possible  to  reduce  the 
capacity  of  storage  in  the  buffer  memory  19. 

Additionally,  in  the  present  embodiment,  the 
optical  disk  1  whereon  tracks  are  formed  from  the 
inside  toward  the  outside  is  adopted;  however,  an- 
other  optical  disk  whereon  tracks  are  formed  in  the 
shape  of  spirals  from  the  outside  toward  the  inside 
may  be  adopted,  as  long  as  the  information  tracks 
are  formed  in  the  same  direction. 

Moreover,  in  the  present  embodiment,  sectors 
are  formed  on  the  optical  disk  1  for  use  in  the  CLV 
system.  However,  the  present  invention  is  not  in- 
tended  to  be  limited  to  this  arrangement;  for  exam- 
ple,  the  CAV  (Constant  Angular  Velocity)  system 
may  be  adopted  in  the  present  invention.  In  this 
case,  it  becomes  possible  to  simplify  the  circuit 
construction  and  miniaturize  the  spindle  motor. 

[EMBODIMENT  2] 

Referring  to  Figs.  1,  7  and  8,  the  following 
description  will  discuss  another  embodiment  of  the 
present  invention.  Here,  those  members  that  have 
the  same  functions  and  that  are  described  in 
above-mentioned  embodiment  are  indicated  by  the 

same  reference  numerals  and  the  description 
thereof  is  omitted.  Further,  an  explanation  will  be 
given  by  exemplifying  a  case  where  an  reproduc- 
ing  operation  is  carried  out  successively  from  the 

5  first  spiral  information  track  26  over  to  the  second 
spiral  information  track  27  on  the  optical  disk  1  . 

In  the  present  embodiment,  the  storing  opera- 
tion,  wherein  recorded  information  located  from  the 
1st  sector  to  the  3rd  sector  of  the  absolute  ad- 

io  dresses  on  the  second  spiral  information  track  27 
on  the  optical  disk  1  is  preliminarily  stored  in  the 
buffer  memory  19,  is  carried  out  upon  activating 
the  apparatus  prior  to  the  reproducing  operation. 

Upon  activating  the  apparatus,  the  controller  16 
is  gives  an  instruction  so  that  the  optical  pickup  3 

accesses  the  1st  sector  of  the  absolute  addresses 
located  on  the  second  spiral  information  track  27 
on  the  optical  disk  1.  At  this  time,  the  optical 
pickup  3,  which  is  located  at  the  innermost  position 

20  on  the  optical  disk  1  in  its  stand-by  state  at  the 
home  position,  starts  making  an  access  to  the  1st 
sector  of  the  absolute  addresses  located  on  the 
second  spiral  information  track  27.  In  this  case,  the 
accessing  time  is  in  the  order  of  several  hundreds 

25  milliseconds.  Further,  as  shown  in  Fig.  8,  no  in- 
formation  has  stored  in  the  buffer  memory  19. 

Moreover,  the  controller  16  closes  the  signal 
path  e  of  the  switcher  23  for  reproduction-use. 
Therefore,  as  shown  in  Fig.  7,  the  recorded  in- 

30  formation  a'3600,  a'3601,  and  a'3602,  which  is  to  be 
read  by  the  optical  pickup  3  from  the  optical  disk  1  , 
that  is,  from  recorded  information  stored  on  the 
second  spiral  information  track  27,  is  sent  through 
the  reproduction  amplifier  7  to  the  reproduced-data 

35  processing  circuit  12,  where  it  is  converted  into 
compressed  digital  information  a36oo,  a36oi,  and 
a3602-  Then,  as  shown  in  Fig.  8,  the  information  is 
successively  stored  in  the  buffer  memory  19 
through  the  signal  path  e  of  the  switcher  23  for 

40  reproduction-use.  Thereafter,  the  optical  pickup  3 
carries  out  the  accessing  operation  to  the  1st  sec- 
tor  of  the  absolute  addresses  located  on  the  first 
spiral  information  track  26  in  response  to  an  in- 
struction  given  by  the  controller  16,  and  enters  the 

45  stand-by  state. 
When  an  instruction  for  carrying  out  an  re- 

producing  operation  is  given  through  the  operation 
section  17,  and  is  entered  to  the  controller  16,  the 
controller  16  closes  the  signal  path  f  of  the  switcher 

50  23  for  reproduction-use.  Next,  the  optical  pickup  3 
starts  reading,  for  example,  the  recorded  informa- 
tion  a'o  at  the  1st  sector  of  the  absolute  addresses 
located  on  the  first  spiral  information  track  26. 
From  this  time  on,  the  reproducing  operation  is 

55  carried  out  in  the  same  manner  as  described  in  the 
first  embodiment. 

As  described  above,  immediately  after  activat- 
ing  the  apparatus,  the  recorded  information  located 

8 
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from  the  1st  sector  to  the  3rd  sector  of  the  ab- 
solute  addresses  on  the  second  spiral  information 
track  27  on  the  optical  disk  1  is  preliminarily  stored 
in  the  buffer  memory  19.  This  process  for  storing 
information  is  recognized  by  the  user  as  a  prepara- 
tory  process  for  the  activation  of  the  apparatus. 
With  this  arrangement,  upon  starting  the  reproduc- 
ing  operation,  the  storing  process  for  the  predeter- 
mined  information  on  the  optical  disk  1  has  been 
already  completed.  Therefore,  the  reproducing  op- 
eration  is  carried  out  without  waiting  time,  thereby 
making  it  possible  to  improve  the  operability  of  the 
apparatus. 

In  the  present  embodiment,  the  explanation  has 
been  given  on  the  case  where  digital  information  is 
successively  recorded  on  the  optical  disk  1,  start- 
ing  from  the  first  spiral  information  track  26  over  to 
the  second  spiral  information  track  27.  However, 
the  present  invention  may  be  applied  to  the  case 
where  digital  information  is  successively  recorded 
on  the  optical  disk  1,  starting  from  the  second 
spiral  information  track  27  over  to  the  first  spiral 
information  track  26.  In  this  case,  in  the  reversed 
manner  to  the  present  embodiment,  the  recorded 
information  located  from  the  1st  sector  to  the  3rd 
sector  of  the  absolute  addresses  on  the  first  spiral 
information  track  26  on  the  optical  disk  1  is  prelimi- 
narily  stored  in  the  buffer  memory  19. 

Moreover,  in  the  embodiments  of  the  present 
invention,  compressed  digital  information  is  used 
as  information  to  be  stored  in  the  buffer  memory 
19.  However,  the  present  invention  is  not  limited  to 
this  arrangement;  information  of  another  type  may 
be  adopted  as  long  as  the  information  corresponds 
to  the  predetermined  number  of  blocks  from  the 
leading  block  on  the  spiral  in  question.  In  other 
words,  the  types  of  information  may  include,  for 
example,  recording  information,  information  before 
being  subjected  to  the  processing  for  recording, 
compressed  digital  information  as  described  in  the 
present  embodiments,  and  digital  information  as  it 
is. 

It  is  possible  to  adopt  an  optical  disk  for  re- 
cording  lands  and  grooves  or  an  optical  disk  having 
tracks  in  the  shape  of  V-grooves  as  the  recording 
medium  having  a  plurality  of  information  tracks  in 
the  shape  of  spirals  that  is  used  in  the  present 
invention.  Furthermore,  in  the  present  embodi- 
ments,  an  optical  disk  which  has  two  spiral  informa- 
tion  tracks  is  used.  However,  another  optical  disk 
which  has  three  or  more  spiral  information  tracks 
may  be  adopted. 

The  invention  being  thus  described,  it  will  be 
obvious  that  the  same  may  be  varied  in  many 
ways.  Such  variations  are  not  to  be  regarded  as  a 
departure  from  the  spirit  and  scope  of  the  inven- 
tion,  and  all  such  modifications  as  would  be  ob- 
vious  to  one  skilled  in  the  art  are  intended  to  be 

included  within  the  scope  of  the  following  claims. 

Claims 

5  1.  An  information  recording-reproduction  method 
comprising  the  steps  of: 

operative  when  a  recording-reproduction 
means  records  continuous  digital  information 
on  a  recording  medium  having  a  plurality  of 

io  information  tracks  formed  into  spiral  shapes 
discontinuously  with  one  another  in  a  manner 
crossing  over  two  of  the  information  tracks, 
storing  first  recording  information  correspond- 
ing  to  a  shifting  time  of  the  recording-repro- 

15  duction  means  from  the  first  information  track 
to  the  second  information  track  temporarily  in  a 
storage  means,  and 

recording  the  first  recording  information  to 
the  second  information  track  after  completion 

20  of  the  shifting  of  the  recording-reproduction 
means. 

2.  The  information  recording-reproduction  method 
as  defined  in  claim  1,  wherein  during  the  re- 

25  cording  operation  of  the  recording  information, 
the  first  recording  information  is  recorded  on 
addresses  in  a  predetermined  sections  of  the 
second  information  track  at  the  end  of  the 
sequence  of  recording  processes  that  are 

30  made  by  the  recording-reproduction  means. 

3.  The  information  recording-reproduction  method 
as  defined  in  claim  2,  wherein  the  length  of 
each  address  is  determined  depending  on  the 

35  time  required  for  the  recording-reproduction 
means  to  shift  from  the  first  information  track 
to  the  second  information  track. 

4.  The  information  recording-reproduction  method 
40  as  defined  in  claim  3,  wherein  the  addresses 

start  from  the  leading  section  of  the  second 
information  track  and  the  recording-reproduc- 
tion  means,  upon  being  shifted  from  the  first 
information  track  to  the  second  information 

45  track,  is  shifted  to  a  position  following  the 
addresses  of  the  second  information  track. 

5.  The  information  recording-reproduction  method 
as  defined  in  claim  1,  wherein  the  information 

50  tracks  are  formed  on  the  recording  medium 
from  the  inside  toward  the  outside,  or  from  the 
outside  toward  the  inside,  in  the  same  circum- 
ferential  direction. 

55  6.  The  information  recording-reproduction  method 
as  defined  in  claim  1,  wherein  the  information 
tracks  are  formed  in  parallel  with  each  other. 

9 
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7.  The  information  recording-reproduction  method 
as  defined  in  claim  1,  wherein:  the  recording 
medium  is  an  magneto-optical  disk;  the  record- 
ing-reproduction  means  is  provided  with  a  coil 
for  applying  a  modulated  magnetic  field  onto 
the  recording  medium  and  an  optical  pickup 
for  heating  a  recording  portion  on  the  record- 
ing  medium  upon  recording  information  as  well 
as  for  projecting  a  light  beam  onto  the  record- 
ing  portion  upon  reproducing  information;  the 
coil  and  the  optical  pickup  are  installed  face  to 
face  with  each  other  with  the  recording  me- 
dium  located  in  between;  and  the  coil  and  the 
optical  pickup  are  shifted  as  one  unit  in  a 
direction  toward  the  surface  of  the  recording 
medium. 

information  track  to  the  second  information 
track,  is  shifted  to  a  position  following  the 
addresses  of  the  second  information  track. 

5 

10 

8.  An  information  recording-reproduction  method 
comprising  the  steps  of: 

operative  when  a  recording-reproduction  20 
means  reproduces  continuous  digital  informa- 
tion  from  a  recording  medium  having  a  plural- 
ity  of  information  tracks  formed  into  spiral 
shapes  discontinuously  with  one  another,  the 
digital  information  being  recorded  in  a  manner  25 
crossing  over  a  first  information  track  and  a 
second  information  track,  storing  preliminarily 
in  a  storage  means  first  recording  information 
located  at  predetermined  address  sections  on 
the  second  information  track  that  corresponds  30 
to  a  shifting  time  of  the  recording-reproduction 
means  from  the  first  information  track  to  the 
second  information  track,  and 

reproducing  the  first  recording  information 
while  the  recording-reproduction  means  is  be-  35 
ing  shifted  from  the  first  information  track  to 
the  second  information  track. 

9.  The  information  recording-reproduction  method 
as  defined  in  claim  8,  wherein  upon  activation  40 
of  the  recording-reproduction  means,  the  first 
recording  information  is  reproduced  by  the  re- 
cording-reproduction  means  and  is  preliminar- 
ily  stored  in  the  storage  means. 

45 
10.  The  information  recording-reproduction  method 

as  defined  in  claim  8,  wherein  the  recording- 
reproduction  means,  upon  being  shifted  from 
the  first  information  track  to  the  second  in- 
formation  track,  is  shifted  to  a  position  on  the  50 
second  information  track  that  has  an  address 
section  different  from  the  address  sections. 

11.  The  information  recording-reproduction  method 
as  defined  in  claim  10,  wherein  the  addresses  55 
start  from  the  leading  section  of  the  second 
information  track  and  the  recording-reproduc- 
tion  means,  upon  being  shifted  from  the  first 

10 
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