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Description 

TECHNICAL  FIELD 

This  invention  relates  to  a  method  and  to  an  appa- 
ratus  for  recording  the  information  which  may  be  con- 
veniently  employed  for  recording  the  voice  information 
on  a  cinefilm  by  optically  recording  the  voice  information 
on  a  sound  track  of  the  cinefilm,  for  optically  recording 
the  desired  information  on  an  optical  card,  or  thermally 
recording  so-called  bar  codes  as  the  recording  informa- 
tion  by  light  on  a  heat-sensitive  recording  medium.  More 
particularly,  it  relates  to  a  method  and  an  apparatus  for 
optically  recording  or  photo-thermally  recording  the  de- 
sired  information  by  a  laser  beam  radiated  by  laser 
beam  radiating  means. 

BACKGROUND  ART 

Heretofore,  the  voice  information  for  cinema  for  a 
movie  theater  is  recorded  on  the  sound  track  provided 
on  a  right  or  left  edge  of  a  picture  area  of  the  cinefilm 
along  the  film  running  direction. 

If  a  light  source  other  than  a  laser  source,  such  as 
an  LED  array  or  a  halogen  lamp,  is  employed,  an  output 
is  low  and  sufficient  luminosity  cannot  be  achieved, 
while  a  lot  of  time  is  consumed  in  recording  the  informa- 
tion.  However,  if  the  usual  laser  beam  is  employed,  a 
speckled  noise  is  produced  in  an  ultimate  image  thus 
seriously  deteriorating  the  image-forming  performance. 
The  information  concerning  the  speckled  noise  may  be 
found  in  "Introduction  to  Fourier  Optics",  pages  131  to 
134,  by  Joseph  W.  Goodman,  McGraw-Hill  Book  Com- 
pany,  1968.  On  the  other  hand,  with  the  coherent  laser 
beam,  the  cut-off  of  the  resolution  for  the  spatial  fre- 
quency  is  also  reduced  by  one  half.  Consequently,  a 
light  source  other  than  the  laser  light  has  so  far  been 
employed  in  the  optical  recording  system.  However,  if 
the  light  source  employed  is  of  the  type  in  which  a  spatial 
modulator  is  based  on  the  polarized  light  produced  un- 
der  e.g.  the  electro-optical  effect,  it  is  necessary  to  pro- 
vide  polarizing  plates  ahead  and  at  the  back  of  the  mod- 
ulator,  which  detracts  from  the  efficiency  since  the  sys- 
tem  is  used  in  conjunction  with  a  non-polarized  light. 

Such  conventional  method  for  recording  informa- 
tion  on  a  recording  medium  such  as  a  cine  film  is  for 
example  described  in  US-A-4,600,280.  The  audio  infor- 
mation  is  recorded  in  a  digital  form  using  an  A/D-con- 
verter  and  an  optical  modulator  and  scanner  means  on 
the  sound  track  of  the  cine  film.  As  light  source  a  con- 
ventional  lamp  as  a  halogen  lamp  or  the  like  is  em- 
ployed. 

Meanwhile,  for  recording  the  information  without 
voids,  such  as  by  a  printer,  the  conventional  practice  has 
been  to  employ  an  two  staggered  arrays  of  modulators. 
If  a  light  source  of  a  lower  light  output  is  employed  for 
affording  a  homogeneous  illumination  on  these  stag- 
gered  rows  of  the  modulators,  it  has  been  necessary  to 

provide  a  plurality  of  light  sources. 
It  is  noted  that  the  following  apparatus  may  be  con- 

templated  as  a  technology  of  recording  the  digital  voice 
on  the  cinefilm. 

5  That  is,  the  device  for  digital  recording  of  the  voice 
information  includes  a  light  source  11  ,  made  up  of  a  plu- 
rality  of  light-emitting  diodes  1  0  or  halogen  lamps,  a  first 
polarizing  plate  12  for  polarizing  the  light  radiated  from 
the  light  source  1  1  for  re-radiating  the  light,  a  light  mod- 

10  ulator  13  for  polarizing  the  information  light  from  the  light 
modulator  13  in  a  pre-set  manner  for  re-radiating  the 
light  and  a  converging  lens  15  for  converging  the  infor- 
mation  light  from  the  second  polarizing  plate  14  for  di- 
recting  the  converged  light  to  a  sound  track  16a  of  a 

is  cinefilm  16,  as  shown  in  Fig.  1  . 
The  light  modulator  13  has  a  first  line  of  apertures 

or  through-holes  17  and  a  second  line  of  apertures  or 
through-holes  18,  each  line  17  and  18  having  ten  aper- 
tures  or  through-holes  17a  to  17j  and  18a  to  18j,  respec- 

20  tively.  The  apertures  17a  to  17j  of  the  first  aperture  line 
1  7  and  the  apertures  1  8a  to  1  8j  of  the  second  aperture 
line  18  are  positioned  so  that  a  land  equal  to  one-aper- 
ture  width  is  left  between  the  neighboring  apertures.  Be- 
sides,  the  apertures  18a  to  1  Sj  of  the  second  aperture 

25  line  18  are  disposed  directly  below  the  lands  between 
the  apertures  of  the  first  aperture  line  17.  That  is,  the 
apertures  17a  to  17j  of  the  first  aperture  line  17  are 
placed  in  a  staggered  relation  with  respect  to  the  aper- 
tures  1  8a  to  1  8j  of  the  first  aperture  line  1  8. 

30  With  the  above-described  information  recording  ap- 
paratus,  when  the  recording  of  the  voice  information  is 
started,  the  cinefilm  starts  to  be  taken  up,  at  the  same 
time  that  the  light-emitting  diodes  10  are  illuminated  to 
radiate  the  light  from  the  light  source  11.  This  light  is 

35  radiated  on  the  polarizing  plate  12. 
Since  this  radiated  light  is  the  natural  light,  the  first 

polarizing  plate  1  2  translates  the  radiated  light  into  a  lin- 
early  polarized  light  which  is  then  radiated  to  the  aper- 
tures  1  7a  to  1  7j  and  1  8a  to  1  8j  of  the  light  modulator  1  3. 

40  The  light  modulator  13  is  driven  responsive  to  the 
voice  information  entered  via  an  input  terminal  19  to 
modulate  the  direction  of  polarization  of  the  linearly  po- 
larized  light  transmitted  through  the  apertures  1  7a  to  1  7j 
and  18a  to  18j  under  the  so-called  electro-optical  effect 

45  for  translating  the  voice  information  in  the  form  of  elec- 
trical  signals  into  signals  in  the  form  of  the  directions  of 
spatial  polarization  which  are  then  radiated  on  the  sec- 
ond  polarizing  plate  14. 

The  second  polarizing  plate  14  translates  the  non- 
50  polarized  light  component,  generated  by  the  modulation 

of  the  direction  of  polarization  by  the  modulator  1  3,  into 
the  linearly  polarized  light,  which  is  then  radiated  on  the 
converging  lens  15. 

The  converging  lens  15  converges  and  radiates 
55  both  the  linearly  polarized  light  from  the  apertures  17a 

to  17j  of  the  first  aperture  line  17,  which  has  been  con- 
verted  into  signals  of  the  spatial  light  intensity,  and  the 
linearly  polarized  light  from  the  apertures  18a  to  18j  of 

2 
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the  second  aperture  line  18,  which  has  similarly  been 
converted  into  signals  of  the  spatial  light  intensity,  on  the 
sound  track  16a  of  the  cinefilm  16. 

The  cinefilm  16  starts  to  be  taken  up  when  the  re- 
cording  of  the  voice  information  is  started  as  described 
above.  The  apertures  1  7a  to  1  7j  of  the  first  aperture  line 
17  and  the  apertures  18a  to  18j  of  the  second  aperture 
line  1  8  are  arrayed  in  a  staggered  relation  to  each  other. 
Consequently,  the  entire  voice  information  is  recorded 
on  the  sound  track  1  6a  in  such  a  manner  that  the  voice 
information  recorded  by  the  linearly  polarized  light  from 
the  apertures  18a  to  18j  of  the  second  aperture  line  18 
is  stuffed  in  the  void  areas  between  the  voice  informa- 
tion  recorded  by  the  linearly  polarized  light  from  the  ap- 
ertures  17a  to  17j  of  the  first  aperture  line  17.  That  is, 
the  voice  information  recorded  by  the  linearly  polarized 
light  from  the  apertures  17a  to  17j  of  the  first  aperture 
line  17  and  the  voice  information  recorded  by  the  linearly 
polarized  light  from  the  apertures  1  8a  to  1  8j  of  the  sec- 
ond  aperture  line  1  8  are  alternately  recorded  on  one  and 
the  same  line  on  the  sound  track  16a. 

In  this  manner,  a  row  of  the  voice  information  is  re- 
corded  without  gaps  in  the  sound  track. 

However,  since  an  array  of  LEDs  or  a  halogen  lamp 
is  employed  as  a  light  source  in  the  above-described 
conventional  information  recording  device,  an  output  of 
the  light  source  is  low  and  a  sufficient  luminosity  cannot 
be  developed,  while  a  lot  of  time  is  consumed  in  record- 
ing  the  voice  information. 

Besides,  since  the  LED  array  or  the  halogen  lamp 
is  employed  as  the  light  source  in  the  above-described 
information  recording  device,  it  is  necessary  to  provide 
polarizing  plates  ahead  and  at  the  back  of  the  light  mod- 
ulator  13  for  translating  the  non-polarized  light  into  the 
linearly  polarized  light  in  recording  the  voice  information, 
with  the  result  that  the  number  of  components,  such  as 
the  first  and  second  polarizing  plates  12,  14,  is  in- 
creased  and  the  structure  becomes  complicated  to  raise 
production  costs. 

On  the  other  hand,  the  use  of  the  first  and  second 
polarizing  plates  12,  14  for  polarization  may  be  said  to 
be  responsible  at  least  partially  for  the  low  light  output 
of  the  light  source  and  insufficient  luminosity. 

In  addition,  with  the  above-described  recording  of 
the  voice  information  in  which  the  voice  information  is 
recorded  without  voids  or  gaps  using  the  light  modulator 
13  having  the  apertures  17a  to  17j  of  the  first  aperture 
line  17  and  the  apertures  18a  to  18j  of  the  second  ap- 
erture  line  18  arranged  in  a  staggered  relation  to  each 
other,  it  is  necessary  to  provide  a  plurality  of  light  sourc- 
es  51  for  uniformly  irradiating  the  aperture  lines  17,  18 
with  the  light  from  the  light  source,  with  the  result  that 
again  the  number  of  components,  such  as  the  first  and 
second  polarizing  plates  12,  14,  is  increased  and  the 
structure  becomes  complicated  to  raise  production 
costs. 

For  overcoming  the  above-described  inconven- 
iences,  a  semiconductor  laser  light  capable  of  outputting 

a  laser  light  beam  as  a  linearly  polarized  light  of  higher 
luminosity  may  be  employed  as  the  light  source.  How- 
ever,  if  a  laser  beam  is  radiated  on  the  sound  track  16a 
of  the  cinefilm  16  using  a  conventional  semiconductor 

5  laser,  the  speckled  noise  is  incurred  when  the  voice  is 
recorded  on  the  sound  track  16a  of  the  cinefilm  16.  Be- 
sides,  the  cut-off  of  the  resolution  of  the  spatial  frequen- 
cy  is  decreased  by  about  one  half  with  the  coherent  laser 
light  beam  radiated  from  the  semiconductor  laser. 

10  In  view  of  the  above-depicted  inconveniences  of  the 
prior  art,  it  is  a  principal  object  of  the  present  invention 
to  provide  a  method  and  apparatus  for  recording  the  in- 
formation  in  which  the  recording  may  be  made  in  a  short- 
er  time  and  at  low  costs  by  a  simplified  arrangement  em- 

's  ploying  a  smaller  number  of  component  parts  such  as 
the  polarizing  plates  and  in  which,  even  with  the  use  of 
the  light  modulator  provided  with  plural  aperture  lines, 
these  aperture  lines  may  be  irradiated  uniformly  by  the 
radiated  light. 

20 
DISCLOSURE  OF  INVENTION 

With  the  information  recording  method  according  to 
the  present  invention,  a  laser  beam  radiated  on  spatial 

25  modulating  means  for  being  modulated  in  accordance 
with  the  information  to  be  recorded  is  a  laser  beam  ra- 
diated  from  laser  beam  radiating  means  having  a  wide 
radiating  area  for  equalizing  the  luminosity  of  the  laser 
beam  radiated  thereby  for  being  illuminated  on  the  spa- 

so  tial  modulating  means. 
The  information  recording  method  according  to  the 

present  invention  radiates  a  laser  beam  radiated  from 
laser  beam  radiating  means  having  a  wide  radiating  ar- 
ea  on  spatial  modulating  means  driven  in  accordance 

35  with  the  information  to  be  recorded  for  equalizing  the 
luminosity  of  the  laser  beam  radiated  thereby  for  being 
illuminated  on  the  spatial  modulating  means.  The  de- 
sired  information  may  be  recorded  by  the  spatial  mod- 
ulating  means  on  the  recording  medium  by  illuminating 

40  the  laser  beam  on  the  recording  medium. 
The  information  recording  apparatus  according  to 

the  present  invention  includes  a  plurality  of  aperture 
lines  each  of  which  is  made  up  of  a  plurality  of  apertures 
for  transmitting  the  laser  beam  for  enabling  recording  of 

45  the  information  in  an  amount  equal  to  a  plurality  of 
number  of  times  at  a  time. 

Besides,  with  the  information  recording  apparatus 
according  to  the  present  invention,  refracted  light  re-ra- 
diating  means  is  provided  between  the  laser  beam  ra- 

50  diating  means  and  the  spatial  modulating  means  for  re- 
radiating  the  diffracted  light,  the  number  of  orders  of 
which  is  selected  to  be  equal  to  the  number  of  the  ap- 
erture  lines  provided  in  the  spatial  modulating  means  for 
reducing  the  number  of  the  light  sources. 

55  With  the  information  recording  apparatus  according 
to  the  present  invention,  the  above-mentioned  spatial 
modulating  means  is  provided  within  the  depth  of  focus 
of  the  laser  beam,  with  the  focal  point  of  the  laser  beam 
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being  located  between  the  spatial  modulating  means 
and  the  recording  medium  for  inhibiting  the  speckled 
noise. 

With  the  information  recording  apparatus  according 
to  the  present  invention,  the  laser  beam  re-radiated  by 
the  spatial  modulating  means  is  illuminated  on  the 
sound  track  of  the  cinefilm  for  recording  the  desired  in- 
formation  on  the  sound  track. 

Also,  with  the  information  recording  apparatus  ac- 
cording  to  the  present  invention,  the  apertures  of  an  up- 
per  one  and  a  lower  one  of  said  aperture  lines  are  stag- 
gered  with  respect  to  one  another  for  achieving  high- 
density  information  recording. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  perspective  view  showing  the 
construction  of  an  information  recording  device  for  dig- 
itally  recording  a  voice  information. 

Fig.  2  is  a  schematic  perspective  view  showing  a 
voice  recording  device  for  cinema  according  to  a  first 
embodiment  of  the  present  invention. 

Figs.  3(a)  and  (b)  are  schematic  views  for  illustrating 
the  position  of  the  focal  point  of  a  laser  beam  in  the  voice 
recording  device  of  the  first  embodiment  shown  in  Fig. 
2  and  the  position  of  the  focal  point  of  a  laser  beam  in 
the  voice  recording  device  of  a  second  embodiment  ac- 
cording  to  the  present  invention,  respectively. 

Fig.  4  is  a  schematic  perspective  view  showing  the 
voice  recording  device  for  cinema  according  to  the  sec- 
ond  embodiment  of  the  present  invention. 

Fig.  5(a)  is  a  graph  showing  the  diffracted  light  radi- 
ated  from  a  diffraction  lattice  provided  in  the  voice  re- 
cording  device  for  cinema  according  to  the  second  em- 
bodiment. 

Fig.  5(b)  is  a  graph  showing  the  diffracted  light  radi- 
ated  from  a  diffraction  lattice  provided  in  the  voice  re- 
cording  device  for  cinema  according  to  the  second  em- 
bodiment. 

Fig.  6  is  a  plan  view  of  a  cinefilm  showing  the  voice 
data  recording  format  by  the  voice  recording  device  for 
cinema  according  to  the  second  embodiment. 

Fig.  7  is  a  schematic  view  for  illustrating  the  relative 
disposition  of  a  diffraction  lattice,  a  cylindrical  lens,  a 
light  modulator  and  an  image-forming  lens  provided  in 
the  voice  recording  device  for  cinema  according  to  the 
second  embodiment. 

Fig.  8  is  a  schematic  view  for  illustrating  the  relative 
disposition  of  a  diffraction  lattice,  a  cylindrical  lens,  a 
light  modulator  and  an  imaging  lens  provided  in  the 
voice  recording  device  for  cinema  according  to  the  sec- 
ond  embodiment  in  further  detail. 

Fig.  9  is  a  schematic  view  for  illustrating  another  ex- 
ample  of  the  relative  disposition  of  a  diffraction  lattice, 
a  cylindrical  lens,  a  light  modulator  and  an  imaging  lens 
provided  in  the  voice  recording  device  for  cinema  ac- 
cording  to  the  second  embodiment. 

BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

Referring  to  the  drawings,  preferred  illustrative  em- 
bodiments  of  the  method  and  apparatus  for  recording 

5  the  information  according  to  the  present  invention  will 
be  explained  in  detail. 

The  method  and  apparatus  for  recording  the  infor- 
mation  according  to  the  present  invention  may  be  ap- 
plied  to  an  apparatus  for  recording  the  voice  on  a  cine- 

10  film  by  optical  recording. 
The  voice  recording  apparatus  for  cinema  is  made 

up  of  a  semiconductor  laser  21  as  means  for  radiating 
a  laser  beam,  a  magnifying  lens  22  for  magnifying  the 
laser  beam  from  the  semiconductor  laser  1  to  a  suitable 

is  size,  a  light  modulator  23  driven  responsive  to  voice  da- 
ta  as  desired  data,  and  an  image-forming  lens  24  for 
converging  the  laser  light  on  a  cinefilm  25  as  a  recording 
medium,  as  shown  in  Fig.  2.  The  light  modulator  23  acts 
as  spatial  modulating  means  irradiated  with  the  laser 

20  beam  magnified  by  the  magnifying  lens  22. 
As  the  semiconductor  laser  21  ,  a  laser  diode  man- 

ufactured  and  sold  by  SONY  CORPORATION  under  the 
trade  name  of  SLD-XT1  301  ,  having  a  wide  area  of  light 
radiation  and  capable  of  radiating  a  laser  beam  of  low 

25  spatial  coherency  and  high  output  in  a  direction  parallel 
to  the  junction,  may  for  example  be  employed.  The  area 
of  light  radiation  is  dimensioned  to  cover  the  area  of  the 
light  modulator  23  required  to  be  irradiated.  On  the  other 
hand,  since  too  high  a  coherency  in  the  laser  beam  pro- 

30  duces  a  speckled  noise  in  the  reproduced  voice,  the  la- 
ser  beam  of  such  coherency  as  not  to  produce  the 
speckled  noise  is  employed.  The  output  level  of  the  laser 
beam  is  selected  so  as  to  permit  the  voice  data  to  be 
recorded  on  the  cinefilm  25  during  a  time  duration  as 

35  occasionally  required. 
In  this  manner,  there  is  no  risk  of  the  speckled  noise 

being  incurred  on  the  cinefilm  25,  while  the  cut-off  of  the 
resolution  of  the  spatial  frequency  may  also  be  opti- 
mized. 

40  The  light  modulator  23  has  an  aperture  line  26  con- 
sisting  of  a  row  of  ten  apertures  23a  to  23j,  and  is  adapt- 
ed  for  being  driven  responsive  to  the  voice  data. 

The  sound  track  25b  is  formed  for  extending  later- 
ally  of  and  along  the  proceeding  direction  of  the  cinefilm 

45  25.  The  sound  track  25b  is  formed  of  a  photosensitive 
recording  medium  which  is  sensitized  by  the  laser  beam 
for  recording  the  voice  data. 

On  the  other  hand,  if  a  focal  point  P  of  the  laser 
beam  is  formed  within  the  aperture  of  the  light  modulator 

so  23,  as  shown  in  Fig.  3(a),  there  is  generated  a  laser 
beam  which  is  radiated  to  outside  of  the  image-forming 
lens  4.  Forthis  reason,  the  light  modulator  23  is  provided 
within  a  depth  of  focus  of  the  laser  beam,  while  the  focal 
point  P  of  the  laser  beam  is  located  intermediate  be- 

55  tween  the  light  modulator  23  and  the  cinefilm  25,  as 
shown  at(b)  in  Fig.  3.  In  this  manner,  the  laser  beam 
transmitted  through  the  light  modulator  23  may  be  radi- 
ated  on  the  magnifying  lens  without  leakage  so  as  to  be 
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radiated  by  the  magnifying  lens  on  the  cinefilm.  This  en- 
ables  the  laser  beam  to  be  utilized  efficiently  to  prevent 
the  speckled  noise  from  being  produced. 

The  operation  of  the  voice  recording  apparatus  for 
cinema  according  to  the  above-described  first  embodi- 
ment  of  the  present  invention  will  be  explained. 

When  the  recording  of  the  voice  data  is  started,  the 
cinefilm  25  is  taken  up  in  a  direction  shown  by  an  arrow 
A  in  Fig.  2.  A  laser  beam  is  radiated  from  the  semicon- 
ductor  laser  21  ,  at  the  same  time  that  the  voice  data  is 
supplied  via  an  input  terminal  27  to  the  light  modulator 
23. 

The  laser  beam  radiated  from  the  semiconductor  la- 
ser  21  is  illuminated  on  the  magnifying  lens  22. 

The  magnifying  lens  22  re-radiates  the  laser  beam 
with  an  enlarged  area.  As  a  result  thereof,  the  laser 
beam  re-radiated  by  the  magnifying  lens  22  is  illuminat- 
ed  uniformly  on  the  apertures  23a  to  23j  of  the  light  mod- 
ulator  23  in  their  entirety. 

The  light  modulator  23  allows  the  laser  beam  radi- 
ated  on  the  apertures  23a  to  23j  to  be  transmitted  there- 
through.  At  this  time,  the  laser  beam  transmitted  through 
the  apertures  23a  to  23j  is  changed  in  phase  depending 
on  the  voice  data  supplied  thereto  via  the  input  terminal 
27  for  modulating  the  intensity  of  the  laser  beam.  That 
is,  the  light  modulator  23  translates  the  electrical  voice 
data  into  signals  having  the  spatial  light  intensities  under 
the  so-called  electro-optical  effect.  The  laser  beam  in 
the  form  of  the  light  intensity  signals  is  radiated  on  the 
image-forming  lens  24. 

The  voice  data  supplied  to  the  light  modulator  23 
has  its  amplitude,  such  as  the  current  or  voltage  ampli- 
tude,  adjusted  for  each  of  the  apertures  23a  to  23j  so 
that  the  laser  light  re-radiated  from  the  apertures  23a  to 
23j  is  of  a  uniform  light  volume.  In  this  manner,  the  laser 
beam  radiated  from  the  apertures  23a  to  23j  of  the  light 
modulator  23  is  of  a  uniform  light  volume. 

Meanwhile,  the  effects  similar  to  those  mentioned 
above  may  be  obtained  by  changing  the  pulse  width  of 
the  voice  data  depending  on  the  apertures  23a  to  23j. 

Such  effects  may  also  be  realized  by  providing  a 
spatial  filter  in  an  optical  path  which  has  such  transmit- 
tance  distribution  as  to  assure  the  uniform  light  volume 
transmitted  through  the  apertures  23a  to  23j.  The  spatial 
filter  which  changes  the  state  of  polarization  or  the  vol- 
ume  of  the  transmitted  light  may  be  employed. 

If  the  light  modulator  based  on  the  electro-optical 
effects,  such  as  polarization,  is  employed  as  the  light 
modulating  means,  the  polarizing  plates  need  to  be  pro- 
vided  ahead  and  at  the  back  of  the  light  modulator  23. 
However,  since  the  above-mentioned  semiconductor  la- 
ser  21  employed  as  a  light  source  in  the  voice  recording 
apparatus  for  cinema  according  to  the  present  invention 
radiates  the  laser  beam  which  is  the  linearly  polarized 
light,  there  is  no  necessity  of  providing  the  polarizing 
plates,  as  a  result  of  which  the  number  of  components 
may  be  reduced  to  simplify  the  construction  to  diminish 
production  costs. 

Besides,  since  there  is  no  necessity  of  providing  the 
polarizing  plates,  the  output  level  of  the  laser  beam  is 
not  diminished,  the  voice  data  recording  time  as  later 
explained  may  be  shortened. 

5  The  image-forming  lens  24  directs  an  image  re- 
sponsive  to  the  laser  beam  radiated  thereto  via  the  ap- 
ertures  23a  to  23j  of  the  light  modulator  23  to  the  sound 
track  25b  of  the  cinefilm  25. 

The  imaging  lens  may  be  replaced  by  recording 
10  means,  such  as  holographic  recording  means. 

The  sound  track  25b  is  formed  of  a  photosensitive 
recording  medium,  and  is  sensitized  by  the  laser  beam 
radiated  thereon  via  the  image-forming  lens  24.  Since 
the  laser  beam  is  light-modulated  by  the  ten  apertures 

is  23a  to  23j  of  the  light  modulator  23  in  accordance  with 
the  desired  voice  data,  the  desired  voice  data  is  optically 
recorded  on  the  sound  track  25b  as  voice  data  in  a  row 
consisting  of  a  plurality  of,  herein  ten  bits,  extending  in 
a  direction  perpendicular  to  the  proceeding  direction  of 

20  the  cinefilm  23. 
The  method  and  apparatus  for  recording  the  infor- 

mation,  as  applied  to  the  cinema  voice  recording  appa- 
ratus,  is  hereinafter  explained  as  a  second  embodiment 
of  the  present  invention. 

25  In  the  present  second  embodiment,  the  parts  or 
components  which  are  similar  to  those  of  the  first  em- 
bodiment  are  indicated  by  the  same  reference  numer- 
als. 

The  voice  recording  apparatus  for  cinema  accord- 
so  ing  to  the  second  embodiment  is  made  up  of  the  above- 

mentioned  semiconductor  laser  21  ,  a  collimator  lens  34 
for  collimating  a  laser  beam  radiated  from  the  semicon- 
ductor  laser  21  ,  a  diffraction  lattice  30,  as  diffracted  light 
re-radiating  means,  for  forming  and  re-radiating  first  and 

35  second  laser  beams  from  the  laser  beam  emanating 
from  the  collimator  lens  34,  a  light  modulator  33  having 
a  first  aperture  line  31  irradiated  with  the  first  laser  beam 
and  a  second  aperture  line  32  irradiated  with  the  second 
laser  beam,  a  cylindrical  lens  35  for  radiating  the  first 

40  and  second  laser  beams  on  the  first  and  second  aper- 
ture  lines  31  and  32,  respectively,  and  the  above-men- 
tioned  image-forming  lens  24,  as  shown  in  Fig.  4. 

The  first  aperture  line  31  and  the  second  aperture 
line  32  of  the  light  modulator  33  are  made  up  of  ten  ap- 

45  ertures  31a  to  31  j  and  ten  apertures  32a  to  32j,  respec- 
tively. 

The  apertures  31  a  to  31  j  of  the  first  aperture  line  31 
and  the  apertures  32a  to  32j  of  the  second  aperture  line 
32  are  formed  so  that  an  interval  or  a  void  equal  to  one 

so  aperture  is  left  between  the  neighboring  apertures.  Be- 
sides,  the  apertures  32a  to  32j  of  the  second  aperture 
line  32  are  located  directly  below  the  apertures  31a  to 
31  j  of  the  first  aperture  line  31  ,  respectively.  That  is,  the 
apertures  31a  to  31  j  of  the  first  aperture  line  31  and  the 

55  apertures  32a  to  32j  of  the  second  aperture  line  32  are 
arranged  in  a  staggered  relation  to  one  another. 

The  operation  of  the  voice  recording  apparatus  for 
cinema  according  to  the  above-described  second  em- 
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bodiment  of  the  present  invention  will  be  explained. 
When  the  recording  of  the  voice  data  is  started,  the 

cinefilm  25  is  taken  up  in  a  direction  shown  by  an  arrow 
B  in  Fig.  4.  A  laser  beam  is  radiated  from  the  semicon- 
ductor  laser  1  ,  at  the  same  time  that  the  voice  data  is 
supplied  via  an  input  terminal  36  to  the  light  modulator 
33. 

The  laser  beam  radiated  from  the  semiconductor  la- 
ser  21  is  illuminated  on  the  collimator  lens  34. 

The  collimator  lens  34  collimates  the  laser  beam  in- 
to  a  parallel  beam  which  is  illuminated  on  the  diffraction 
lattice  30. 

With  the  voice  recording  apparatus  for  cinema  ac- 
cording  to  the  present  second  embodiment,  the  position 
of  an  image  of  a  light-radiating  end  face  of  the  semicon- 
ductor  laser  1  by  the  collimator  leans  34  is  adjusted  so 
as  to  be  shifted  towards  the  collimator  lens  34  within  the 
depth  of  focus  of  the  collimator  lens  34,  as  in  the  case 
of  the  voice  recording  apparatus  according  to  the  previ- 
ous  first  embodiment  shown  at  (b)  in  Fig.  3.  In  this  man- 
ner,  the  laser  beam  transmitted  through  the  light  modu- 
lator  33  as  later  explained  is  transmitted  through  the  light 
modulator  33  as  a  converging  light  so  as  to  be  con- 
verged  at  the  focal  point  P.  Since  the  laser  beam  is  of 
low  coherency,  the  speckled  noise  may  be  prevented 
from  being  produced  if  the  laser  beam  is  converged  sub- 
stantially  within  the  depth  of  focus.  This  means  that  the 
angle  of  field  with  respect  to  the  imaging  lens  24  is  re- 
duced.  Consequently,  the  reflection  of  the  laser  beam 
within  the  image-forming  lens  24  as  well  as  the  deterio- 
ration  in  the  light  volume  and  increase  in  aberration  due 
to  the  image  formation  outside  the  optical  axis  may  be 
diminished  to  improve  the  image-forming  performance. 

The  usual  diffraction  lattice  radiates  the  diffracted 
light  of  the  O'th  order  with  the  strongest  intensity,  while 
radiating  the  diffracted  light  of  the  higher  orders  with  the 
lesser  intensity,  as  shown  at  (a)  in  Fig.  5.  The  diffraction 
lattice  30  employed  in  the  voice  recording  apparatus  for 
cinema  according  to  the  second  embodiment  is  adjust- 
ed  for  radiating  the  diffracted  light  of  the  +1  st  order  with 
the  strongest  intensity,  as  shown  at  (b)  in  Fig.  5.  Thus 
the  diffraction  lattice  30  forms  the  first  and  second  laser 
beams,  which  are  diffracted  light  of  the  +1  st  order,  from 
the  laser  beam  radiated  thereto  via  the  collimator  lens 
34,  and  re-radiates  the  first  and  second  laser  beams  on 
the  cylindrical  lens  35. 

The  cylindrical  lens  35  changes  the  optical  paths  of 
the  first  and  second  laser  beams  transmitted  there- 
through  so  that  the  first  and  second  laser  beams  from 
the  cylindrical  lens  35  are  illuminated  with  a  small  angle 
of  incidence  on  the  first  and  second  aperture  lines  31 
and  32  of  the  light  modulator  33,  as  shown  in  Fig.  6. 

The  laser  beams  are  illuminated  on  and  transmitted 
through  the  apertures  31a  to  31  j  of  the  aperture  line  31 
and  the  apertures  32a  to  32j  of  the  aperture  line  32  of 
the  light  modulator  33.  At  this  time,  the  laser  beams 
transmitted  through  the  apertures  31  a  to  31  j  and  32a  to 
32j  are  changed  in  phase  depending  on  the  voice  data 

supplied  thereto  via  the  input  terminal  36  for  modulating 
the  intensity  of  the  laser  beam.  That  is,  the  light  modu- 
lator  33  translates  the  electrical  voice  data  into  signals 
of  the  spatial  light  intensities  under  the  so-called  electro- 

5  optical  effect.  Besides,  the  light  modulator  drives  the  first 
and  second  aperture  lines  31  ,  32  with  a  pre-set  time  dif- 
ference  depending  on  the  voice  data.  The  result  is  that 
the  first  and  second  laser  beams  are  radiated  alternately 
with  the  above-mentioned  time  difference  from  each 

10  other.  The  first  and  second  laser  beams,  thus  translated 
into  signals  in  the  form  of  the  variable  light  intensities, 
are  illuminated  on  the  image-forming  lens  24. 

The  voice  data  supplied  to  the  light  modulator  has 
its  amplitude  (that  of  the  voltage  or  current)  adjusted  for 

is  each  of  the  apertures  31a  to  31  j  and  32a  to  32j  so  that 
the  light  volumes  of  the  first  and  second  laser  beams  re- 
radiated  from  the  apertures  31a  to  31  j  and  32a  to  32j 
will  be  constant.  In  this  manner,  the  light  volumes  of  the 
first  and  second  laser  beams  re-radiated  from  the  aper- 

20  tures  31  a  to  31  j  and  32a  to  32j  may  be  rendered  uniform. 
The  similar  effects  may  be  achieved  by  changing 

the  pulse  width  of  the  voice  data  depending  on  the  ap- 
ertures  31  a  to  31  j  and  32a  to  32j. 

The  similar  effects  may  also  be  achieved  by  placing 
25  in  the  optical  path  a  spatial  filter  which  has  the  light 

transmittance  distribution  so  selected  as  to  render  the 
light  volume  transmitted  through  the  apertures  31a  to 
31  j  and  32a  to  32j  uniform,  that  is  a  spatial  filter  which 
causes  the  state  of  polarization  or  the  amount  of  light 

30  transmission  to  be  changed. 
If  the  light  modulating  means  based  on  light  polari- 

zation,  inclusive  of  the  electro-optical  effects,  such  as 
the  light  modulator  33,  is  employed,  it  becomes  neces- 
sary  to  provide  polarizing  plates  ahead  and  at  back  of 

35  the  light  modulator  33.  With  the  voice  recording  appa- 
ratus  for  cinema  according  to  the  present  embodiment, 
since  the  semiconductor  laser  radiating  the  laser  beam 
as  the  linearly  polarized  light  is  employed  as  the  light 
source,  there  is  no  necessity  of  providing  the  polarizing 

40  plates,  with  the  result  that  the  number  of  components 
may  be  reduced  to  simplify  the  structure  to  reduce  pro- 
duction  costs. 

Besides,  since  there  is  no  necessity  of  providing  the 
polarizing  plates,  the  output  level  of  the  laser  beam  is 

45  not  diminished.  Consequently,  the  recording  time  may 
be  shortened,  as  later  explained. 

The  image-forming  lens  24  causes  an  image  re- 
sponsive  to  the  first  and  second  laser  beams  radiated 
thereon  via  the  apertures  31a  to  31  j  and  32a  to  32j  of 

so  the  light  modulator  33  to  be  illuminated  on  the  sound 
track  25b  of  the  cinefilm  25. 

The  first  and  second  laser  beams  are  radiated  al- 
ternately,  and  the  cinefilm  25  is  run  by  being  taken  up 
at  a  pre-set  speed,  such  that  the  second  laser  beam  is 

55  radiated  on  the  same  row  of  the  voice  data  recorded  by 
the  radiation  of  the  first  laser  beam.  However,  since  the 
apertures  31  a  to  31  j  and  32a  to  32j  of  the  light  modu  lator 
33  are  arranged  in  a  staggered  relation  as  mentioned 
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above,  voice  data  recording  is  made  in  such  a  manner 
that  the  voice  data  recorded  by  the  second  laser  beam 
via  the  apertures  32a  to  32j  of  the  second  aperture  line 
32  is  stuffed  between  the  voice  data  recorded  by  the  first 
laser  beam  via  the  apertures  31a  to  31  j  of  the  first  ap- 
erture  line  31.  Consequently,  even  although  the  voice 
data  by  the  first  laser  beam  and  the  voice  data  by  the 
second  laser  beam  are  illuminated  on  the  same  row,  the 
voice  data,  composed  herein  of  20  bits,  are  recorded  in 
each  row  in  a  direction  perpendicular  to  the  running  di- 
rection  of  the  cinefilm  25  without  gaps  without  data  over- 
lap  by  way  of  achieving  high  density  recording,  as 
shown  in  Fig.  6. 

On  the  other  hand,  since  the  voice  data  may  be  re- 
corded  in  two  sections,  the  recording  time  may  be  short- 
ened  with  the  voice  recording  apparatus  for  cinema  ac- 
cording  to  the  present  second  embodiment  than  with  the 
voice  recording  apparatus  for  cinema  according  to  the 
first  embodiment. 

Other  recording  means,  such  as  holographic  re- 
cording  means,  may  be  provided  in  place  of  the  above- 
mentioned  image-forming  lens. 

Besides,  the  sound  track  may  also  be  provided  on 
each  side  of  the  picture  area  5a  and  associated  with  the 
voice  recording  apparatus  of  the  second  embodiment 
so  that  the  laser  beam  radiated  from  each  voice  record- 
ing  apparatus  for  cinema  is  illuminated  on  each  of  the 
two  sound  tracks  for  recording  a  double  amount  of  the 
voice  data. 

It  is  noted  that  the  first  and  second  laser  beams  from 
the  diffraction  lattice  30  are  caused  to  fall  on  the  light 
modulator  33  by  the  cylindrical  lens  35  at  a  small  angle 
of  incidence,  as  described  above.  As  a  result  thereof, 
the  laser  beam  is  incident  on  the  light  modulator  33  at 
a  small  angle  of  incidence,  so  that  reflection  within  the 
light  modulator  33,  stray  light  or  birefringence,  respon- 
sible  for  deteriorating  the  light  volume,  may  be  dimin- 
ished.  On  the  other  hand,  both  the  height  of  incidence 
and  the  angle  of  incidence  of  the  laser  beams  to  the  im- 
aging  lens  24  may  also  be  reduced. 

Specifically,  the  incident  light  volume  on  the  image- 
forming  lens  24  may  be  maximized  by  causing  an  image 
of  the  diffraction  lattice  30  to  be  formed  at  a  point  of  in- 
tersection  with  the  optical  axis  of  an  entrance  pupil  of 
the  imaging  lens  24,  as  shown  in  Fig.  7.  That  is,  the  cy- 
lindrical  lens  35  is  provided  at  such  a  position  that  the 
diffraction  lattice  30  and  the  entrance  pupil  to  the  image- 
forming  lens  24  will  be  conjugate  relative  to  each  other. 
In  this  manner,  the  reflection  within  the  image-forming 
lens  24  may  be  minimized. 

Besides,  the  angle  of  incidence  of  the  laser  beam 
to  the  light  modulator  33  may  be  minimized  by  placing 
the  diffraction  lattice  30  at  a  focal  point  of  the  cylindrical 
lens  35  and  by  collimating  the  laser  beam,  as  shown  in 
Fig.  9.  In  this  manner,  the  image-forming  performance 
may  be  prevented  from  being  deteriorated  under  the  ef- 
fects  of  birefringence  or  the  stray  light  within  the  light 
modulator  33  or  the  image-forming  lens  24. 

The  cylindrical  lens  35  may  also  be  placed  interme- 
diate  between  the  positions  shown  in  Figs.  8  and  9  for 
optimizing  the  image-forming  performance. 

Since  the  voice  recording  apparatus  for  cinema  ac- 
5  cording  to  the  present  invention  renders  it  possible  to 

improve  the  image-forming  performance  in  this  manner, 
it  becomes  possible  to  reduce  the  recording  time  for  re- 
cording  the  voice  data. 

It  is  to  be  noted  that  the  basic  technical  concept  of 
10  the  information  recording  apparatus  according  to  the 

present  invention  resides  in  recording  the  desired  infor- 
mation  by  translating  the  laser  beam  emanating  from  a 
laser  beam  radiating  means  having  a  wide  range  of  light 
radiation  into  the  light  information  by  spatial  modulating 

is  means  and  by  illuminating  the  light  information  on  a  re- 
cording  medium  which  is  responsive  to  the  intensity  or 
heat  of  the  light.  Consequently,  the  present  invention  is 
not  limited  to  the  construction  of  the  above-described 
embodiments,  and  a  latitude  of  variations  may  be  made 

20  within  the  above-defined  technical  concept  such  as  by 
recording  the  desired  information  on  an  optical  card  or 
by  thermally  recording  bar  codes  on  a  heat-sensitive  pa- 
per  under  the  effect  of  the  heat  of  light  rays. 

25 
Claims 

1.  A  method  for  recording  information  on  a  recording 
medium  (25)  comprising 

30  radiating  a  light  beam  from  a  light  source  on 
the  recording  medium  via  spatial  modulating  means 
(23)  for  recording  desired  information  on  said  re- 
cording  medium,  said  spatial  modulating  means  be- 
ing  adapted  for  performing  light  modulation  of  the 

35  light  source  depending  on  the  information  desired 
to  be  recorded  on  the  recording  medium 
characterized  in  that 
the  light  beam  is  a  laser  beam  emitted  from  a  laser 
beam  radiating  means  (21)  having  a  wide  light  ra- 

40  diating  area. 

2.  An  apparatus  for  recording  information  on  a  record- 
ing  medium  (25)  comprising 

45  light  beam  radiating  means  and 
spatial  modulating  means  (23)  for  modulating 
the  light  beam  radiated  from  said  light  beam  ra- 
diating  means  in  accordance  with  the  informa- 
tion  to  be  recorded  on  the  recording  medium 

so  (25),  and  re-radiating  the  modulated  light 
beam, 
said  light  beam  re-radiated  from  said  spatial 
modulating  means  (23)  being  illuminated  on 
said  recording  medium  (25)  for  recording  the 

55  desired  information  on  said  recording  medium 

characterized  in  that 
the  light  beam  radiating  means  is  a  laser  source 

7 
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(21)  having  a  wide  laser  beam  radiating  area. 

3.  The  apparatus  for  recording  the  information  using 
the  laser  beam  as  claimed  in  claim  2  wherein  said 
spatial  modulating  means  (23,  33)  comprises  a  plu-  s 
rality  of  aperture  lines  (31,  32)  each  made  up  of  a 
plurality  of  apertures  (31  a-j;  32a-j)  for  transmitting 
said  laser  beam  therethrough. 

said  spatial  modulating  means  (23,  33)  is  illuminat- 
ed  on  an  information  recording  area  of  said  heat 
sensitive  recording  medium  for  recording  desired 
data. 

11.  An  apparatus  for  recording  information  using  a  laser 
beam  as  claimed  in  one  of  claims  2  to  1  0,  compris- 
ing 

4.  The  apparatus  for  recording  the  information  using  10 
the  laser  beam  as  claimed  in  claim  3  further  com- 
prising  diffracted  light  re-radiating  means  (30)  be- 
tween  said  laser  beam  radiating  means  (21)  and 
said  spatial  modulating  means  (33),  the  number  of 
orders  of  the  diffracted  light  of  said  diffracted  light  15 
re-radiating  means  (30)  being  equal  to  the  number 
of  the  aperture  lines  (31  ,  32)  provided  in  said  spatial 
modulating  means  (33). 

5.  The  apparatus  for  recording  the  information  using  20 
the  laser  beam  as  claimed  in  claim  2  wherein  said 
spatial  modulating  means  (23,  33)  is  provided  within 
a  depth  of  focus  of  said  laser  beam,  the  focal  point 
of  which  is  intermediate  between  said  light  modu- 
lating  means  (23,  33)  and  said  recording  medium  25 
(25). 

6.  The  apparatus  for  recording  the  information  using 
the  laser  beam  as  claimed  in  claim  2,  adapted  for 
recording  information  on  a  cinefilm  (25)  and  where-  30 
in  the  laser  beam  re-radiated  by  said  spatial  modu- 
lating  means  (23,  33)  is  illuminated  on  an  area  other 
than  an  image  recording  area  of  said  cinefilm  for 
recording  desired  music  information  for  forming  a 
sound  track.  35 

7.  The  apparatus  for  recording  the  information  using 
the  laser  beam  as  claimed  in  claim  6  wherein  said 
sound  track  is  formed  by  digital  code  data. 

40 
8.  The  apparatus  for  recording  the  information  using 

the  laser  beam  as  claimed  in  claim  3  wherein  said 
apertures  of  an  upper  one  and  a  lower  one  of  said 
aperture  lines  are  staggered  with  respect  to  one  an- 
other.  45 

9.  The  apparatus  for  recording  the  information  using 
the  laser  beam  as  claimed  in  claim  2,  adapted  for 
recording  information  on  an  optical  card  an  wherein 
the  laser  beam  re-radiated  by  said  spatial  modulat-  so 
ing  means  (23,  33)  is  illuminated  on  an  information 
recording  area  of  the  optical  card  for  recording  the 
desired  information. 

10.  The  apparatus  for  recording  the  information  using  55 
the  laser  beam  as  claimed  in  claim  2,  adapted  for 
recording  information  on  a  heat-sensitive  recording 
medium  and  wherein  the  laser  beam  re-radiated  by 

a  collimator  lens  (34)  for  collimating  said  laser 
beam  into  a  collimated  laser  beam, 
a  diffraction  lattice  (30)  for  forming  a  first  laser 
beam  and  a  second  laser  beam  from  said  col- 
limated  laser  beam  emanating  from  said  colli- 
mator  lens  (34)  and  for  re-radiating  said  first 
and  second  laser  beams, 
a  light  modulator  (33)  havng  a  first  aperture  line 
(31)  illuminated  with  said  first  laser  beam  and 
a  second  aperture  line  (32)  illuminated  with  said 
second  laser  beam, 
a  cylindrical  lens  (35)  for  illuminating  said  first 
and  second  laser  beams  on  said  first  and  sec- 
ond  aperture  lines  (31,  32)  of  said  light  modu- 
lator  (33),  respectively,  and 
an  image-forming  lens  (24)  for  converging  said 
laser  beam  re-radiated  from  said  light  modula- 
tor  (33)  on  said  recording  medium  for  forming 
an  image. 

12.  The  apparatus  for  recording  the  information  using 
the  laser  beam  as  claimed  in  claim  11  wherein  said 
cylindrical  lens  (35)  and  the  light  modulator  (33)  are 
placed  so  that  an  image  of  said  diffraction  lattice 
(30)  is  formed  at  a  point  of  intersection  of  an  en- 
trance  pupil  of  said  image-forming  lens  with  the  op- 
tical  axis. 

13.  The  apparatus  for  recording  the  information  using 
the  laser  beam  as  claimed  in  claim  11  wherein  said 
diffraction  lattice  (30)  is  placed  at  a  focal  point  of 
said  cylindrical  lens  (35),  said  laser  beam  being  col- 
limated  an  being  incident  with  a  minimum  angle  of 
incidence  on  said  light  modulator  (33). 

Patentanspriiche 

1.  VerfahrenzurAufzeichnungvon  Information  auf  ein 
Aufzeichnungsmedium  (25)  aufweisend: 

Einstrahlen  eines  Lichtstrahls  von  einer  Licht- 
quelle  auf  das  Aufzeichnungsmedium  iiber  ei- 
ne  raumliche  Modulationseinrichtung  (23)  zur 
Aufzeichnung  der  gewunschten  Information 
auf  das  Aufzeichnungsmedium,  wobei  die 
raumliche  Modulationseinrichtung  ausgebildet 
ist,  eine  Lichtmodulation  der  Lichtquelle  in  Ab- 
hangigkeit  von  der  auf  das  Informationsmedi- 
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um  aufzuzeichnenden  gewunschten  Informati- 
on  auszufuhren,  dadurch  gekennzeichnet, 
dal3 
der  Lichtstrahl  ein  von  einer  Laserstrahlab- 
strahleinrichtung  (21)  emittierter  Laserstrahl 
ist,  der  einen  weiten  Lichtabstrahlungsbereich 
aufweist. 

2.  Vorrichtung  zur  Aufzeichnung  von  Information  auf 
ein  Aufzeichnungsmedium  (25),  aufweisend: 

eine  Lichtstrahlabstrahleinrichtung  und 
eine  raumliche  Modulationseinrichtung  (23)  zur 
Modulation  des  von  der  Lichtstrahlabstrahlein- 
richtung  abgestrahlten  Lichtstrahls  in  Uberein- 
stimmung  mit  der  auf  das  Aufzeichnungsmedi- 
um  (25)  aufzuzeichnenden  Information,  und 
zur  Wiederabstrahlung  des  modulierten  Licht- 
strahls, 
wobei  der  von  der  raumlichen  Modulationsein- 
richtung  (23)  wiederabgestrahlte  Lichtstrahl  auf 
das  Aufzeichnungsmedium  (25)  zur  Aufzeich- 
nung  der  gewunschten  Information  auf  das  Auf- 
zeichnungsmedium  gestrahlt  wird,  dadurch 
gekennzeichnet,  daB 
die  Lichtstrahlabstrahleinrichtung  eine  Laser- 
quelle  (21)  mit  einem  weiten  Laserstrahlab- 
strahlbereich  ist. 

3.  Vorrichtung  zur  Aufzeichnung  von  Information  unter 
Verwendung  des  Laserstrahls  gemaB  Anspruch  2, 
wobei  die  raumliche  Modulationseinrichtung  (23, 
33)  mehrere  Aperturlinien  (31,  32)  jeweils  beste- 
hend  aus  mehreren  Aperturen  (31a-j;  32a-j)  zur 
Transmission  des  Laserstrahles  aufweist. 

4.  Vorrichtung  zur  Aufzeichnung  von  Information  unter 
Verwendung  des  Laserstrahls  gemaB  Anspruch  3, 
ferneraufweisendeine  Einrichtung  (30)  zur  Wieder- 
abstrahlung  von  gebrochenem  Licht  zwischen  der 
Laserstrahlabstrahleinrichtung  (21  )  und  der  raumli- 
chen  Modulationseinrichtung  (33),  wobei  die  An- 
zahl  der  Ordnungen  des  gebrochenen  Lichts  der 
Einrichtung  (30)  zur  Wiederabstrahlung  von  gebro- 
chenem  Licht  gleich  der  Anzahl  von  Aperturlinien 
(31,  32)  ist,  die  in  der  raumlichen  Modulationsein- 
richtung  (33)  vorhanden  sind. 

5.  Vorrichtung  zur  Aufzeichnung  von  Information  unter 
Verwendung  des  Laserstrahls  gemaB  Anspruch  2, 
wobei  die  raumliche  Modulationseinrichtung  (23, 
33)  innerhalb  einer  Brennweite  des  Laserstrahls 
angeordnet  ist,  dessen  Brennpunkt  zwischen  der 
Lichtmodulationseinrichtung  (23,  33)  und  dem  Auf- 
zeichnungsmedium  (25)  liegt. 

6.  Vorrichtung  zur  Aufzeichnung  der  Information  unter 
Verwendung  des  Laserstrahls  gemaB  Anspruch  2, 

ausgebildet  zur  Aufzeichnung  von  Information  auf 
einen  Bewegtbildfilm  (25),  und  wobei  der  von  der 
raumlichen  Modulationseinrichtung  (23,  33)  wie- 
derabgestrahlte  Laserstrahl  auf  einen  anderen  Be- 

5  reich  als  einen  Bildaufzeichnungsbereich  des  Be- 
wegtbildfilms  zur  Aufzeichnung  gewunschter  Mu- 
sikinformation  zur  Bildung  einer  Tonspur  einge- 
strahlt  wird. 

10  7.  Vorrichtung  zur  Aufzeichnung  der  Information  unter 
Verwendung  des  Laserstrahls  gemaB  Anspruch  6, 
wobei  die  Tonspur  durch  Digitalcodedaten  gebildet 
wird. 

is  8.  Vorrichtung  zur  Aufzeichnung  der  Information  unter 
Verwendung  des  Laserstrahls  gemaB  Anspruch  3, 
wobei  die  Aperturen  einer  oberen  und  einer  unteren 
der  Aperturlinien  zueinander  versetzt  sind. 

20  9.  Vorrichtung  zur  Aufzeichnung  der  Information  unter 
Verwendung  des  Laserstrahls  gemaB  Anspruch  2, 
ausgebildet  zur  Aufzeichnung  von  Information  auf 
eine  optische  Karte,  und  wobei  der  von  der  raumli- 
chen  Modulationseinrichtung  (23,  33)  wiederabge- 

25  strahlte  Laserstrahl  auf  einen  Informationsauf- 
zeichnungsbereich  der  optischen  Karte  zur  Auf- 
zeichnung  der  gewunschten  Information  einge- 
strahlt  wird. 

30  10.  Vorrichtung  zur  Aufzeichnung  der  Information  unter 
Verwendung  des  Laserstrahls  gemaB  Anspruch  2, 
ausgebildet  zur  Aufzeichnung  von  Information  auf 
ein  hitzeempfindliches  Aufzeichnungsmedium,  und 
wobei  der  von  der  raumlichen  Modulationseinrich- 

35  tung  (23,  33)  wiederabgestrahlte  Laserstrahl  auf  ei- 
nen  Informationsaufzeichnungsbereich  des  hitze- 
empfindlichen  Aufzeichnungsmediums  zur  Auf- 
zeichnung  der  gewunschten  Daten  eingestrahlt 
wird. 

40 
11.  Vorrichtung  zur  Aufzeichnung  von  Information  unter 

Verwendung  eines  Laserstrahls  gemaB  einem  der 
Anspruche  2  bis  10,  aufweisend: 

45  eine  Kollimatorlinse  (34)  zur  Kollimierung  des 
Laserstrahls  in  einem  kollimierten  Laserstrahl, 
ein  Brechungsgitter  (30)  zur  Bildung  eines  er- 
sten  Laserstrahls  und  eines  zweiten  Laser- 
strahls  aus  dem  von  der  Kollimatorlinse  (34) 

so  ausgehenden  kollimierten  Laserstrahl  und  zur 
Wiederausstrahlung  des  ersten  und  zweiten 
Laserstrahls, 
einen  Lichtmodulator  (33)  mit  einer  mit  dem  er- 
sten  Laserstrahl  beleuchteten  ersten  Aperturli- 

55  nie  (31  )  und  einer  mit  dem  zweiten  Laserstrahl 
beleuchteten  zweiten  Aperturlinie  (32), 
eine  Zylinderlinse  (35)  zur  Einstrahlung  des  er- 
sten  und  zweiten  Laserstrahls  auf  die  erste 

20  9. 

25 

50 

9 



17 EP  0  617  830  B1 18 

bzw.  zweite  Aperturlinie  (31,  32)  des  Lichtmo- 
dulators  (33),  und 
eine  bildformende  Linse  (24)  zum  Konvergie- 
ren  des  von  dem  Lichtmodulator  (33)  wieder- 
abgestrahlten  Laserstrahls  auf  das  Aufzeich-  s 
nungsmedium  zur  Bildung  eines  Bildes. 

12.  Vorrichtung  zur  Aufzeichnung  der  Information  unter 
Verwendung  des  Laserstrahls  gemaB  Anspruch  11  , 
wobei  die  Zylinderlinse  (35)  und  der  Lichtmodulator  10 
(33)  so  angeordnet  sind,  dal3  ein  Bild  des  Beu- 
gungsgitters  (30)  an  einem  Schnittpunkt  einer  Ein- 
gangspupille  der  bildformenden  Linse  mit  der  opti- 
schen  Achse  gebildet  wird. 

15 
13.  Vorrichtung  zur  Aufzeichnung  der  Information  unter 

Verwendung  des  Laserstrahls  gemaB  Anspruch  11  , 
wobei  das  Brechungsgitter  (30)  an  einem  Brenn- 
punkt  der  Zylinderlinse  (35)  angeordnet  ist,  und  der 
Laserstrahl  kollimiert  wird  und  mit  einem  minimalen  20 
Einfallswinkel  auf  den  Lichtmodulator  (33)  fallt. 

Revendications 
25 

1  .  Procede  d'enregistrement  d'information  sur  un  sup- 
port  d'information  d'enregistrement  (25), 
comprenant  : 

I'irradiation  d'un  faisceau  lumineux  depuis 
une  source  de  lumiere  sur  le  support  d'information  30 
d'enregistrement  via  un  moyen  de  modulation  spa- 
tiale  (23)  pour  enregistrer  une  information  souhai- 
tee  sur  ledit  support  d'information  d'enregistrement, 
ledit  moyen  de  modulation  spatiale  etant  adapte 
pour  realiser  une  modulation  de  lumiere  de  la  sour-  35 
ce  de  lumiere  en  fonction  de  I'information  que  Ton 
souhaite  enregistrer  sur  le  support  d'information 
d'enregistrement, 

caracterise  en  ce  que  : 
le  faisceau  lumineux  est  un  faisceau  laser  40 

emis  depuis  un  moyen  d'irradiation  de  faisceau  la- 
ser  (21  )  presentant  une  aire  d'irradiation  de  lumiere 
large. 

2.  Appareil  d'enregistrement  d'information  sur  un  sup-  45 
port  d'information  d'enregistrement  (25), 
comprenant  : 

un  moyen  d'irradiation  de  faisceau  lumineux  ; 
et  so 
un  moyen  de  modulation  spatiale  (23)  pour  mo- 
duler  le  faisceau  lumineux  irradie  depuis  ledit 
moyen  d'irradiation  de  faisceau  lumineux  con- 
formement  a  I'information  a  enregistrer  sur  le 
support  d'information  d'enregistrement  (25)  et  55 
pour  re-irradier  le  faisceau  lumineux  module  ; 
ledit  faisceau  lumineux  re-irradie  provenant  du- 
dit  moyen  de  modulation  spatiale  (23)  realisant 

un  eclairage  sur  ledit  support  d'information 
d'enregistrement  (25)  pour  enregistrer  I'infor- 
mation  souhaitee  sur  ledit  support  d'informa- 
tion  d'enregistrement, 

caracterise  en  ce  que  : 
le  moyen  d'irradiation  de  faisceau  lumineux 

est  une  source  laser  (21)  presentant  une  aire  d'ir- 
radiation  de  faisceau  laser  large. 

3.  Appareil  d'enregistrement  d'information  utilisant  le 
faisceau  laser  comme  revendique  selon  la  revendi- 
cation  2,  dans  lequel  ledit  moyen  de  modulation 
spatiale  (23,  33)  comprend  une  pluralite  de  lignes 
d'ouvertures  (31,  32)  dont  chacune  est  constitute 
par  une  pluralite  d'ouvertures  (31  a-j  ;  32a-j)  pour 
transmettre  ledit  faisceau  laser  au  travers. 

4.  Appareil  d'enregistrement  d'information  utilisant  le 
faisceau  laser  selon  la  revendication  3,  comprenant 
en  outre  un  moyen  de  re-irradiation  de  lumiere  dif- 
fractee  (30)  entre  ledit  moyen  d'irradiation  de  fais- 
ceau  laser  (21)  et  ledit  moyen  de  modulation  spa- 
tiale  (33),  le  nombre  d'ordres  de  la  lumiere  diff  ractee 
dudit  moyen  de  re-irradiation  de  lumiere  diffractee 
(30)  etant  egal  au  nombre  des  lignes  d'ouvertures 
(31,  32)  prevues  dans  ledit  moyen  de  modulation 
spatiale  (33). 

5.  Appareil  d'enregistrement  d'information  utilisant  le 
faisceau  laser  selon  la  revendication  2,  dans  lequel 
ledit  moyen  de  modulation  spatiale  (23,  33)  est  pre- 
vu  dans  une  profondeur  de  champ  dudit  faisceau 
laser,  dont  le  point  focal  est  intermediate  entre  ledit 
moyen  de  modulation  de  lumiere  (23,  33)  et  ledit 
support  d'information  d'enregistrement  (25). 

6.  Appareil  d'enregistrement  d'information  utilisant  le 
faisceau  laser  selon  la  revendication  2,  adapte  pour 
enregistrer  une  information  sur  un  film  de  cinema 
(25)  et  dans  lequel  le  faisceau  laser  re-irradie  par 
ledit  moyen  de  modulation  spatiale  (23,  33)  realise 
un  eclairage  sur  une  aire  autre  qu'une  aire  d'enre- 
gistrement  d'image  dudit  film  de  cinema  pour  enre- 
gistrer  une  information  musicale  souhaitee  pourfor- 
mer  une  piste  de  son. 

7.  Appareil  d'enregistrement  d'information  utilisant  le 
faisceau  laser  selon  la  revendication  6,  dans  lequel 
ladite  piste  de  son  est  formee  par  des  donnees  de 
codes  numeriques. 

8.  Appareil  d'enregistrement  d'information  utilisant  le 
faisceau  laser  selon  la  revendication  3,  dans  lequel 
lesdites  ouvertures  de  celle  superieure  et  de  celle 
inferieure  desdites  lignes  d'ouvertures  sont  en  quin- 
conce  les  unes  par  rapport  aux  autres. 
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9.  Appareil  d'enregistrement  d'information  utilisant  le 
faisceau  laser  selon  la  revendication  2,  adapte  pour 
enregistrer  une  information  sur  une  carte  optique  et 
dans  lequel  le  faisceau  laser  re-irradie  par  ledit 
moyen  de  modulation  spatiale  (23,  33)  realise  un  s 
eclairage  sur  une  aire  d'enregistrement  d'informa- 
tion  de  la  carte  optique  pour  enregistrer  I'informa- 
tion  souhaitee. 

10.  Appareil  d'enregistrement  d'information  utilisant  le  10 
faisceau  laser  selon  la  revendication  2,  adapte  pour 
enregistrer  une  information  sur  un  support  d'infor- 
mation  d'enregistrement  thermosensible  et  dans  le- 
quel  le  faisceau  laser  re-irradie  par  ledit  moyen  de 
modulation  spatiale  (23,  33)  realise  un  eclairage  sur  15 
une  zone  d'enregistrement  d'information  dudit  sup- 
port  d'information  d'enregistrement  thermosensible 
pour  enregistrer  des  donnees  souhaitees. 

11.  Appareil  d'enregistrement  d'information  utilisant  un  20 
faisceau  laser  selon  I'une  quelconque  des  revendi- 
cations  2  a  10,  comprenant  : 

une  lentille  de  collimateur  (34)  pour  collimater 
ledit  faisceau  laser  selon  un  faisceau  laser  25 
collimate  ; 
un  reseau  de  diffraction  (30)  pour  former  un 
premier  faisceau  laser  et  un  second  faisceau 
laser  a  partir  dudit  faisceau  laser  collimate  qui 
emane  de  ladite  lentille  de  collimateur  (34)  et  30 
pour  re-irradier  lesdits  premier  et  second  fais- 
ceaux  laser  ; 
un  modulateur  de  lumiere  (33)  comportant  une 
premiere  ligne  d'ouvertures  (31  )  eclairee  par  le- 
dit  premier  faisceau  laser  et  une  seconde  ligne  35 
d'ouvertures  (32)  eclairee  par  ledit  second  fais- 
ceau  laser  ; 
une  lentille  cylindrique  (35)  pour  realiser  un 
eclairage  desdits  premier  et  second  faisceaux 
laser  sur  respectivement  lesdites  premiere  et  40 
seconde  lignes  d'ouvertures  (31  ,  32)  dudit  mo- 
dulateur  de  lumiere  (33)  ;  et 
une  lentille  deformation  d'image  (24)  pour  con- 
verger  ledit  faisceau  laser  re-irradie  provenant 
dudit  modulateur  de  lumiere  (33)  sur  ledit  sup-  45 
port  d'information  d'enregistrement  pourformer 
une  image. 

12.  Appareil  d'enregistrement  d'information  utilisant  le 
faisceau  laser  selon  la  revendication  11,  dans  le-  so 
quel  ladite  lentille  cylindrique  (35)  et  le  modulateur 
de  lumiere  (33)  sont  places  de  telle  sorte  qu'une 
image  dudit  reseau  de  diffraction  (30)  soit  formee 
en  un  point  d'intersection  d'une  pupille  d'entree  de 
ladite  lentille  de  formation  d'image  avec  I'axe  opti-  55 
que. 

13.  Appareil  d'enregistrement  d'information  utilisant  le 

faisceau  laser  selon  la  revendication  11,  dans  le- 
quel  ledit  reseau  de  diffraction  (30)  est  place  en  un 
point  focal  de  ladite  lentille  cylindrique  (35),  ledit 
faisceau  laser  etant  collimate  et  arrivant  en  inciden- 
ce  selon  un  angle  d'incidence  minimum  sur  ledit 
modulateur  de  lumiere  (33). 
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