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i—  ©  Method  of  and  apparatus  for  recording  a  halftone  dot  color  image  on  a  color  photosensitive 
CO  material. 

flL©  Color  separation  image  signals  (Y,  M,  C,  K)  are 
m  converted  into  halftone  dot  image  signals  (Yd,  Mdl 

Cd.  Kd)  by  a  halftone  block  circuit  (29).  Red,  green, 
blue  and  white  beams  are  provided  by  using  red, 

green  and  blue  light  sources  (31  R,  31  G,  31  B)  or  a 
single  white  light  source.  These  beams  are  modu- 
lated  by  acousto-optical  modulators  (32R,  32G,  32B, 
35)  responsive  to  the  halftone  dot  image  signals  (Yd, 
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Md,  Cd,  Kd)  and  thereafter  converged  onto  a  color 
photosensitive  material  (23),  to  record  a  halftone  dot 
color  image  on  the  color  photosensitive  material 
(23). 

F I G .   2  
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Method  of  and  Apparatus  for  Recording  a  Halftone  Dot  Color  Image  on  a  Color  Photosensitive  Material 

BACKGROUND  OF  THE  INVENTION 

Field  "of  the  Invention 

The  present  invention  relates  to  a  method  of 
and  an  apparatus  for  recording  the  duplicate  color 
image  of  a  color  original  on  a  color  photosensitive 
material  by  scanning  the  color  photosensitive  ma- 
terial  while  exposing  the  same  by  a  beam  modu- 
lated  in  response  to  a  color  separation  image  sig- 
nal  obtained  by  photoelectrically  scanning  the  color 
original,  a  color  image  signal  generated  by  a  com- 
puter  or  the  like,  and  more  particularly  to  a  method 
of  and  an  apparatus  for  recording  the  duplicate 
color  image  as  a  halftone  dot  image  similar  to  a 
multicolor  printed  matter. 

Description  of  the  Prior  Art 

Fig.  1  shows  a  conventional  apparatus  for  re- 
cording  a  color  image  on  a  color  photosensitive 
material  by  scanning  the  color  photosensitive  ma- 
terial  while  exposing  the  same  by  a  beam  modu- 
lated  in  response  to  a  color  separation  image  sig- 
nal.  This  apparatus  is  utilized  for  color  proof  in  a 
multicolor  printing,  for  example. 

Referring  to  Fig.  1,  an  original  drum  2  on  which 
a  color  original  1  is  attached  and  a  recording  drum 
4  on  which  a  color  photosensitive  material  3  is 
attached  are  coaxially  or  synchronously  rotated  by 
a  motor  5,  while  a  pickup  head  6  and  a  exposure 
head  7  provided  opposite  to  the  original  drum  2 
and  the  recording  drum  4,  respectively,  are  moved 
along  the  respective  axial  directions  of  the  drums  2 
and  4. 

The  pickup  head  6  has  a  well  known  function 
of  color  separation  photoelectrical  conversion,  to 
output  color  separation  image  signals  R,  G  and  B 
of  red,  green  and  blue  in  response  to  the  tone  and 
density  of  the  color  original  1  at  a  scanning  point. 
These  color  separation  image  signals  R,  G  and  B 
are  received  by  a  color  arithmetic  circuit  8  of  a 
post-stage,  which  performs  desired  color  correction 
and  the  like  to  convert  the  received  color  separa- 
tion  image  signals  R,  G  and  B  into  other  color 
separation  image  signals  Y,  M,  C  and  K  of  yellow, 
magenta,  cyan  and  black  for  use  in  forming  color 
separation  blocks.  The  color  arithmetic  circuit  8  has 
a  structure  similar  to  that  in  a  well  known  electronic 
color  process  scanner. 

The  color  separation  image  signals  Y,  M,  C 
and  K  are  received  by  a  color  conversion  circuit  9 

which  converts  these  signals  Y,  M,  C  and  K  into 
recording  control  color  image  signals  y,  m  and  c  of 
yellow,  magenta  and  cyan  for  use  in  an  image 
recording  to  the  color  photosensitive  material  3. 

5  These  signals  y,  m  and  c  are  received  by  the 
exposure  head  7  which  comprises  three  light  sour- 
ces  10R,  10G  and  10B  for  emitting  red,  green  and 
blue  beams,  respectively,  acousto-optical  modulat- 
ing  elements  (hereinafter  referred  to  as  AOMs) 

w  1  1  R,  1  1  G  and  1  1  B  placed  on  optical  paths  of  the 
respective  beams  for  modulating  the  respective 
beams  and  a  mirror  12  and  dichroic  or  half  mirrors 
13  and  14  for  compounding  three  modulated 
beams  from  the  AOMs  11R,  11G  and  11B  on  a 

;5  common  optical  path.  The  AOMs  11R,  11G  and 
11  B  modulate  the  red,  green  and  blue  beams  in 
response  to  the  signals  c,  m  and  y,  respectively. 
The  color  photosensitive  material  3  is  scanned  and 
exposed  with  the  compounded  beam  and  thereby 

20  the  duplicate  color  image  of  the  original  1  is  re- 
corded  on  the  color  photosensitive  material  3. 

In  general  in  an  electronic  color  process  scan- 
ner,  color  separation  images  are  recorded  on  films 
on  the  basis  of  the  color  separation  image  signals 

25  Y,  M,  C  and  K,  and  thereafter  machine  plates  or 
blocks  corresponding  to  the  color  separation  im- 
ages  are  formed  by  using  the  flims.  These  machine 
blocks  are  used  for  practical  multicolor  printing 
wherein  images  of  the  machine  blocks  are  printed 

30  in  a  overlapped  manner  by  using  corresponding 
color  ink.  In  general,  color  proof  is  performed  prior 
to  such  process  and  printing  steps.  The  color  proof 
may  be  performed  by  using  the  above  system  for 
producing  the  duplicate  color  image  of  the  original 

35  1  recorded  on  the  color  photosensitive  material  3. 
However,  this  system  is  not  so  suitable  for  the 
color  proof,  since  it  can  produce  only  a  continuous 
tone  image  but  the  image  of  practical  multicolor 
printing  is  a  halftone  dot  image. 

40 

SUMMARY  OF  THE  INVENTION 

In  the  first  aspect  of  the  present  invnetion,  a 
45  method  of  recording  a  halftone  dot  color  image  on 

a  color  photosensitive  material  comprises  the  steps 
of  preparing  a  color  photosensitive  material,  provid- 
ing  red,  green  and  blue  beams,  forming  a  white 
beam  by  compounding  the  red,  green  and  blue 

so  beams,  providing  color  separation  image  signals  of 
yellow,  magenta,  cyan  and  black  of  a  desired  color 
image,  converting  the  color  separation  image  sig- 
nals  into  halftone  dot  image  signals  of  yellow,  ma- 
genta,  cyan  and  black  having  particular  screen 
angles,  modulating  the  red,  green,  blue  and  white 
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beams  in  response  to  the  halftone  dot  image  sig- 
nals  of  cyan,  magenta,  yellow  and  black,  respec- 
tively,  to  generate  modulated  red,  green,  blue  and 
white  beams,  converging  the  modulated  red,  green, 
blue  and  white  beams  onto  the  color  photosensitive 
material  to  form  an  exposure  beam  spot,  and  scan- 
ning  the  color  photosensitive  material  with  the  ex- 
posure  beam  spot  by  relatively  moving  the  color 
photosensitive  material  and  the  exposure  beam 
spot  to  record  the  desired  color  image  in  a  halftone 
dot  manner  on  the  color  photosensitive  material. 

In  the  second  aspect  of  the  present  invention,  a 
method  of  recording  a  halftone  dot  color  image  on 
a  color  photosensitive  material  comprises  the  steps 
of,  preparing  a  color  photosensitive  material,  pro- 
viding  a  white  beam,  separating  red,  green  and 
blue  beams  from  the  white  beam,  providing  color 
separation  image  signals  of  yellow,  magenta  cyan 
and  black  of  a  desired  color  image,  converting  the 
color  separation  image  signals  into  halftone  dot 
image  signals  of  yellow,  magenta,  cyan  and  black 
having  particular  screen  angles,  modulating  the 
red,  green,  blue  and  white  beams  in  response  to 
the  halftone  dot  image  signals  of  cyan,  magenta, 
yellow  and  black,  respectively,  to  form  modulated 
red,  green,  blue  and  white  beams,  converging  the 
modulated  red,  green,  blue  and  white  beams  onto 
the  color  photosensitive  material  to  form  an  expo- 
sure  beam  spot,  and  scanning  the  color  photosen- 
sitive  material  with  the  exposure  beam  spot  by 
relatively  moving  the  color  photosensitive  material 
and  the  exposure  beam  spot  to  record  the  desired 
color  image  in  a  halftone  dot  manner  on  the  color 
photosensitive  material. 

In  the  third  aspect  of  the  present  inveniton,  an 
apparatus  for  recording  a  halftone  dot  color  image 
on  a  color  photosensitive  material  comprises 
means  for  setting  a  color  photosensitive  material, 
means  for  providing  red,  green  and  blue  beams, 
means  for  forming  a  white  beam  by  compounding 
the  red,  green  and  blue  beams,  means  for  provid- 
ing  color  separation  image  signals  of  yellow,  ma- 
genta,  cyan  and  black  of  a  desired  color  image, 
means  for  converting  the  color  separation  image 
signals  into  halftone  dot  image  signals  of  yellow, 
magenta,  cyan  and  black  having  particular  screen 
angles,  means  for  modulating  the  red,  green,  blue 
and  white  beams  in  response  to  the  halftone  dot 
image  signals  of  cyan,  magenta,  yellow  and  black, 
respectively,  to  generate  modulated  red,  green, 
blue  and  white  beams,  means  for  converging  the 
modulated  red,  green,  blue  and  white  beams  onto 
the  color  photosensitive  material  to  form  an  expo- 
sure  beam  spot,  and  means  for  scanning  the  color 
photosensitive  material  with  the  exposure  beam 
spot  by  relatively  moving  the  color  photosensitive 
material  and  the  exposure  beam  spot  to  record  the 
desired  color  image  in  a  halftone  dot  manner  on 

the  color  photosensitive  material. 
In  the  fourth  aspect  of  the  present  invention,  an 

apparatus  for  recording  a  halftone  dot  color  image 
on  a  color  photosensitive  material  comprises 

5  means  for  setting  a  color  photosensitive  material, 
means  for  providing  a  white  beam,  means  for  ex- 
tracting  red,  green  and  blue  beams  from  the  white 
beam,  means  for  providing  color  separation  image 
signals  of  yellow,  magenta,  cyan  and  black  of  a 

70  desired  color  image,  means  for  converting  the  color 
separation  image  signals  into  halftone  dot  image 
signals  of  yellow,  magenta,  cyan  and  black  having 
particular  screen  angles,  means  for  modulating  the 
red,  green,  blue  and  white  beams  in  response  to 

75  the  halftone  dot  image  signals  of  cyan,  magenta, 
yellow  and  black,  respectively,  to  form  modulated 
red,  green,  blue  and  white  beams,  means  for  con- 
verging  the  modulated  red,  green,  blue  and  white 
beams  onto  the  color  photosensitive  material  to 

20  form  an  exposure  beam  spot,  and  means  for  scan- 
ning  the  color  photosensitive  material  with  the  ex- 
posure  beam  spot  by  relatively  moving  the  color 
photosensitive  material  and  the  exposure  beam 
spot  to  record  the  desired  color  image  in  a  halftone 

25  dot  manner  on  the  color  photosensitive  material. 
According  to  the  present  invention,  a  halftone 

dot  color  image  similar  to  a  multicolor  printed  mat- 
ter  can  be  recorded  on  a  color  photosensitive  ma- 
terial,  and  hence-  color  proof  can  easily  and  pre- 

30  cisely  be  performed.  Further,  a  color  image  having 
high  similarity  to  a  resulting  printed  matter  can  be 
recorded  since  color  beams  for  exposure  are  mod- 
ulated  in  response  to  halftone  dot  image  signals 
applied  to  a  practical  process  in  a  multicolor  print- 

35  ing.  Still  further,  a  color  conversion  circuit  for  con- 
verting  color  separation  image  signals  into  record- 
ing  control  image  signals  is  not  necessary  but  a 
halftone  block  circuit  or  dot  generator  generally 
provided  in  a  standard  electronic  color  process 

40  scanner  can  be  applied,  to  increase  easiness  in 
fabrication  and  reliability. 

Accordingly,  it  is  an  object  of  the  present  in- 
vention  to  provide  a  method  of  and  an  apparatus 
for  recording  a  halftone  dot  color  image  on  a  color 

45  photosensitive  material  which  can  easily  generate  a 
halftone  dot  color  image  similar  to  a  multicolor 
printed  matter  with  simple  structure. 

These  and  other  objects,  features,  aspects  and 
advantages  of  the  present  invention  will  become 

so  more  apparent  from  the  following  detailed  descrip- 
tion  of  the  present  invention  when  taken  in  conjunc- 
tion  with  the  accompanying  drawings. 

55  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

4 
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Fig.  1  is  a  block  diagram  showing  a  conven- 
tional  apparatus  for  recording  a  color  image  on  a 
color  photosensitive  material; 

Fig.  2  is  a  block  diagram  showing  an  em- 
bodiment  of  an  apparatus  for  recording  a  halftone 
dot  color  image  on  a  color  photosensitive  material 
in  accordance  with  the  present  invention;  and 

Fig.  3  and  Fig.  4  are  block  diagrams  show- 
ing  modifications  of  a  recording  head. 

DETAILED  DESCRIPTION  OF  THE  EMBODI- 
MENTS 

Fig.  2  is  a  block  diagram  showing  an  embodi- 
ment  of  an  apparatus  for  recording  a  halftone  dot 
color  image  on  a  color  photosensitive  material  in 
accordance  with  the  present  invention.  Referring  to 
Fig.  2,  this  apparatus  includes  an  original  drum  22 
on  which  a  color  original  21  is  attached,  a  record- 
ing  drum  24  on  which  a  color  photosensitive  ma- 
terial  23  is  attached,  a  pickup  head  26  provided 
opposite  to  the  original  drum  22  for  photoelec- 
trically  scannig  the  color  original  21  and  an  expo- 
sure  head  27  provided  opposite  to  the  recording 
drum  24  for  scanning  and  exposing  the  color  pho- 
tosensitive  material  23  by  a  exposure  beam.  The 
original  and  recording  drums  22  and  24  are  co- 
axially  or  synchronously  rotated  by  a  motor  25, 
while  the  pickup  and  exposure  heads  26  and  27 
are  moved  along  the  respective  axial  directions  of 
the  drums  22  and  24. 

The  pickup  head  26  has  a  well  known  function 
of  color  separation  photoelectrical  conversion,  so 
that  it  photoelectrically  scans  the  color  original  21 
to  output  color  separation  image  signals  R,  G  and 
B  of  red,  green  and  blue  in  response  to  the  tone 
and  density  of  the  color  original  21  at  a  scanning 
point.  These  color  separation  image  signals  R,  G 
and  B  are  received  by  a  color  arithmatic  circuit  28 
which  in  turn  performs  desired  color  correction  and 
the  like  to  convert  these  color  separation  image 
signals  R,  G  and  B  into  other  color  separation 
image  signals  Y,  M,  C  and  K  of  yellow,  magenta, 
cyan  and  black.  The  color  arithmetic  circuit  28  may 
have  a  structure  similar  to  that  in  a  well  known 
conventional  electronic  color  process  scanner. 

These  color  separation  image  signals  Y,  M,  C 
and  K  are  received  by  a  halftone  block  circuit  29  or 
halftone  dot  generator,  which  in  turn  converts  these 
signals  Y,  M,  C  and  K  into  halftone  dot  image 
signals  Ydl  Md,  Cd  and  Kd  of  yellow,  magenta,  cyan 
and  black  having  particular  screen  angles  for  re- 
spective  halftone  blocks  of  yellow,  magenta,  cyan 
and  black,  in  response  to  a  timing  pulse  T  gen- 
erated  by  a  rotary  encoder  30  which  is  driven 
synchronously  with  the  original  drum  22.  The  hal- 
ftone  block  circuit  29  may  be  prepared  by  a  circuit 

commonly  used  in  a  well  known  conventional  elec- 
tronic  color  process  scanner,  such  as  a  circuit 
disclosed  in  U.S.P.  No.  4,534,059. 

The  exposure  head  27  includes  three  light 
s  sources  31  R,  31  G  and  31  B  for  emitting  red,  green 

and  blue  beams,  respectively.  These  beams  pass 
through  AOMs  32R,  32G  and  32B  responsive  to  the 
halftone  dot  image  signals  Cd,  Md  and  Yd  of  cyan, 
magenta  and  yellow,  respectively,  and  thereafter 

70  they  are  reflected  by  total  reflection  mirrors  33  to 
be  projected  to  a  lens  39  on  parallel  optical  paths. 
Half  mirrors  34  are  placed  on  optical  paths  be- 
tween  the  light  sources  31  R,  31  G  and  31  B  and  the 
AOMs  32R,  32G  and  32B,  to  separate  a  part  of 

75  each  beam.  These  separated  beams  pass  through 
AOMs  35  responsive  to  the  halftone  dot  image 
signal  Kd  of  black,  and  thereafter  led  on  the  same 
optical  path  by  a  total  reflection  mirror  36  and  two 
dichroic  mirrors  37  so  that  they  are  compounded  to 

20  become  a  white  beam.  The  white  beam  thus 
formed  is  reflected  by  a  total  reflection  mirror  38  to 
be  projected  to  the  lens  39  on  a  optical  path 
parallel  to  those  of  the  three  color  beams  of  red, 
green  and  blue. 

25  The  lens  39  converges  the  three  color  and 
white  beams  onto  the  surface  of  the  color  pho- 
tosensitive  material  23  attached  on  the  recording 
drum  24,  to  form  an  exposure  beam  spot.  The 
color  photosensitive  material  23  is  scanned  in  ac- 

30  cordance  with  the  rotation  of  the  recording  drum  24 
and  the  relative  movement  of  the  exposure  head  27 
to  the  recording  drum  24  in  the  direction  of  a 
rotational  axis  of  the  recording  drum  24,  while 
exposed  with  the  beams  converged  by  the  lens  39. 

35  The  AOMs  32R,  32G  and  32B,  through  which 
the  red,  green  and  blue  beams  pass,  respectively, 
receive  the  halftone  dot  image  signals  Cd,  Md,  and 
Yd  for  cyan,  magenta  and  yellow  halftone  blocks 
which  are  in  a  complementary  color  relationship 

40  with  the  colors  of  the  beams,  i.e.,  red,  green  and 
blue,  respectively.  The  three  AOMs  35,  through 
which  the  separated  red,  green  and  blue  beams  for 
use  in  forming  the  white  beam  pass,  respectively, 
receive  the  common  halftone  dot  image  signal  Kd 

45  for  a  black  halftone  block.  The  halftone  dot  image 
signals  Yd,  Md,  Cd  and  Kd  may  be  bilevelized 
signals  for  use  in  ON/OFF  controlling  the  AOMs 
32R,  32G,  32B  and  35  to  direct  expose/unexpose 
of  the  color  photosensitive  material  23  for  each 

so  small  area  thereof.  The  AOMs  32R,  32G,  32B  and 
35  ON/OFF  modulate  luminance  of  corresponding 
beams  in  response  to  the  halftone  dot  image  sig- 
nals  Cd,  Md)  Yd  and  Kd  respectively,  in  the  opera- 
tion  of  scanning  and  exposing  the  color  photosen- 

55  sitive  material  23.  Thus,  the  photosensitive  material 
23  is  concurrently  exposed  with  the  blue  beam 
modulated  in  response  to  the  halftone  dot  image 
signal  Yd  for  a  yellow  halftone  block,  the  green 

5 
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beam  modulated  in  response  to  the  halftone  dot 
image  signal  Md  for  a  magenta  halftone  block,  the 
red  beam  modulated  in  response  to  the  halftone 
dot  image  signal  Cd  for  a  cyan  halftone  block  and 
the  white  beam  modulated  in  response  to  the  hal- 
ftone  dot  image  signal  Kd  for  a  black  halftone 
block,  to  be  recorded  thereon  halftone  dot  images 
corresponding  to  images  of  the  respective  halftone 
blocks  in  a  overlapped  manner. 

The  size  of  an  unit  exposure  beam  spot 
ON/OFF  controlled  in  response  to  the  halftone  dot 
image  signals  Yd,  Md,  Cd  and  Kd  may  be  the  same 
as  or  smaller  than  the  size  of  a  pixel  of  the  color 
separation  image  signals  R,  G  and  B.  In  general, 
the  former  is  one  over  several  to  several-tens  of 
the  latter.  In  the  case  where  the  former  is  smaller 
than  the  latter,  plural  times  of  recording  main  scan- 
ning  by  using  the  halftone  dot  image  signals  Yd, 
Md,  Cd  and  Kd  may  be  performed  with  a  single 
beam  for  each  reading  main  scanning  for  obtaining 
the  color  separation  image  signals  R,  G  and  B,  or 
instead  a  multibeam  exposure  system  desclosed 
in,  e.g.,  U.S.P.  No.  4,617,578  may  be  utilized,  to 
match  sizes  in  reading  and  recording  sides  with 
each  other. 

After  completion  of  scanning  and  exposing  a 
whole  image  areas,  the  color  photosensitive  ma- 
terial  23  is  detached  from  the  recording  drum  24  to 
be  developed.  Thus  the  duplicate  halftone  dot  color 
image  of  the  original  21  is  obtained. 

In  an  electronic  color  process  scanner,  halftone 
dot  images  for  respective  colors  are  generally  re- 
corded  on  respective  films  on  the  basis  of  the 
respective  halftone  dot  image  signals  Yd,  Md,  Cd 
and  Kd.  Then,  machine  blocks  of  images  corre- 
sponding  to  the  halftone  dot  images  on  the  respec- 
tive  films  are  formed.  These  machine  clocks  are 
used  for  practical  multicolor  printing  wherein  the 
images  of  the  machine  blocks  are  printed  in  a 
overlapped  manner  by  using  corresponding  color 
ink.  In  general,  color  proof  is  performed  prior  to 
such  process  and  printing  steps. 

The  color  proof  may  be  performed  by  using 
the  above  duplicate  halftone  dot  color  image  of  the 
original  21  recorded  on  the  color  photosensitive 
material  23.  This  duplicate  color  image  is  recorded 
in  a  halftone  dot  manner  by  utilizing  the  halftone 
dot  image  signals  Yd,  Md,  Cd  and  Kd  for  multicolor 
printing,  and  hence  it  has  high  fidelity  and  similarity 
with  respect  to  an  image  in  multicolor  printing. 
Therefore,  an  operator  can  easily  and  exactly  judge 
whether  image  processing  condition  such  as  color 
correction  is  suitably  set,  even  if  he  is  not  skilled. 

The  AOMs  32R,  32G,  32B  and  35  may  be 
replaced  by  an  appropriate  light  intercepter  such 
as  a  PLZT  element  made  by  Motorola  Semicon- 
ductors.  Fig.  3  is  a  block  diagram  showing  a  modi- 
fication  of  a  recording  head,  wherein  a  recording 

head  27  has  a  light  intercepter  40  provided  on  the 
optical  path  of  a  white  beam  made  by  compound- 
ing  separated  red,  green  and  blue  beams,  in  place 
of  the  AOMs  35  of  the  system  shown  in  Fig.  2.  The 

s  light  intercepter  40  is  ON/OFF  controlled  in  re- 
sponse  to  a  halftone  dot  image  signal  Kd  of  black. 
Other  structures  are  the  same  as  those  of  the 
system  shown  in  Fig.  2. 

Fig.  4  is  a  block  diagram  showing  another 
10  modification  of  a  recording  head,  wherein  a  record- 

ing  head  27  has  a  light  intercepter  41  provided  on 
the  optical  path  of  a  white  beam  emitted  from  a 
white  light  source  42.  A  part  of  the  white  beam  is 
separated  by  a  half  mirror  43.  Red,  green  and  blue 

75  beams  are  extracted  from  the  separated  white 
beam  through  two  dichroic  mirrors  44  and  a  total 
reflection  mirror  45,  to  be  received  by  AOMs  32R, 
32G  and  32  B,  respectively.  The  light  intercepter 
41  is  ON/OFF  controlled  in  response  to  a  halftone 

20  dot  image  signal  Kd  of  black.  Other  structures  are 
the  same  as  those  of  the  system  shown  in  Fig.  2. 

In  the  aforementioned  embodiments,  the  par- 
allel  red,  green,  blue  and  white  beams  are  con- 
verged  by  the  lens  39.  Instead,  the  red,  green,  blue 

25  and  white  beams  may  be  compounded  on  a  single 
optical  path  by  using  dichroic  mirrors  and  the  like, 
to  irradiate  the  color  photosensitive  material  23. 

The  color  separation  image  signals  R,  G  and  B 
and/or  the  other  color  separation  image  signals  Y, 

30  M,  C  and  K  may  be  temporally  stored  in  a  storage 
unit  such  as  a  magnetic  disk  unit  and  thereafter 
read  to  be  used.  From  this  point  of  view,  the  above 
system  is  applicable  to  color  image  recording  on 
the  basis  of  image  signals  generated  by  a  com- 

35  puter  or  the  like. 
In  the  color  arithmetic  circuit  28,  color  correc- 

tion  may  be  performed  in  accordance  with  the 
color  generating  characteristics  of  the  color  pho- 
tosensitive  material  23.  In  place  of  the  multicolor 

40  image,  two  or  three  colors  image  as  conventionally 
used  in  a  tow  or  three  colors  printing  may  be 
recorded  on  the  color  photosensitive  material  23. 

Instead  of  ON/OFF  controlling,  the  AOMs  32R, 
32G,  32B  and  35  may  be  so  modulated  as  to 

45  perform  a  dot  etching  processing  where  a  halftone 
dot  after  development  is  decreased  in  size  by 
reducing  an  exposure  amount  in  a  peripheral  por- 
tion  of  each  halftone  dot  to  be  recorded. 

Although  the  embodiments  wherein  the  present 
so  invention  is  applied  to  a  drum  scanning  type  image 

processing  system  has  been  described,  the 
present  invention  is  also  applicable  to  a  flat  scan- 
ning  type  image  processing  system. 

Although  the  present  invention  has  been  de- 
55  scribed  and  illustrated  in  detail,  it  is  clearly  under- 

stood  that  the  same  is  by  way  of  illustration  and 
example  only  and  is  not  to  be  taken  by  way  of 
limitation,  the  spirit  and  scope  of  the  present  inven- 
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tion  being  limited  only  by  the  terms  of  the  appen- 
ded  claims. 

The  features  disclosed  in  the  foregoing  de- 
scription,  in  the  claims  and/or  in  the  accompanying 
drawings  may,  both  separately  and  in  any  com- 
bination  thereof,  be  material  for  realising  the  inven- 
tion  in  diverse  forms  thereof. 

Claims 

1.  A  method  of  recording  a  halftone  dot  color 
image  on  a  color  photosensitive  material,  compris- 
ing  the  steps  of: 
preparing  a  color  photosensitive  material; 
providing  red,  green  and  blue  beams; 
forming  a  white  beam  by  compounding  said  red, 
green  and  blue  beams; 
providing  color  separation  image  signals  of  yellow, 
magenta,  cyan  and  black  of  a  desired  color  image; 
converting  said  color  separation  image  signals  into 
halftone  dot  image  signals  of  yellow,  magenta, 
cyan  and  black  having  particular  screen  angles; 
modulating  said  red,  green,  blue  and  white  beams 
in  response  to  said  halftone  dot  image  signals  of 
cyan,  magenta,  yellow  and  black,  respectively,  to 
generate  modulated  red,  green,  blue  and  white 
beams; 
converging  said  modulated  red,  green,  blue  and 
white  beams  onto  said  color  photosensitive  material 
to  form  an  exposure  beam  spot;  and 
scanning  said  color  photosensitive  material  with 
said  exposure  beam  spot  by  relatively  moving  said 
color  photosensitive  material  and  said  exposure 
beam  spot,  to  record  said  desired  color  image  in  a 
halftone  dot  manner  on  said  color  photosensitive 
material. 

2.  A  method  of  recording  a  halftone  dot  color 
image  on  a  color  photosensitive  material,  compris- 
ing  the  steps  of: 
preparing  a  color  photosensitive  material; 
providing  a  white  beam; 
separating  red,  green  and  blue  beams  from  said 
white  beam; 
providing  color  separation  image  signals  of  yellow, 
magenta,  cyan  and  black  of  a  desired  color  image; 
converting  said  color  separation  image  signals  into 
halftone  dot  image  signals  of  yellow,  magenta, 
cyan  and  black  having  particular  screen  angles; 
modulating  said  red,  green,  blue  and  white  beams 
in  response  to  said  halftone  dot  image  signals  of 
cyan,  magenta,  yellow  and  black,  respectively,  to 
form  modulated  red,  green,  blue  and  white  beams; 
converging  said  modulated  red,  green,  blue  and 
white  beams  onto  said  color  photosensitive  material 
to  form  an  exposure  beam  spot;  and 
scanning  said  color  photosensitive  material  with 
said  exposure  beam  spot  by  relatively  moving  said 

color  photosensitive  material  and  said  exposure 
beam  spot,  to  record  said  desired  color  image  in  a 
halftone  dot  manner  on  said  color  photosensitive 
material. 

5  3.  An  apparatus  for  recording  a  halftone  dot 
color  image  on  a  color  photosensitive  material, 
comprising: 
means  for  providing  red,  green  and  blue  beams; 
beam  forming  means  for  forming  a  white  beam  by 

70  compounding  said  red,  green  and  blue  beams; 
means  for  providing  color  separation  image  signals 
of  yellow,  magenta,  cyan  and  black  of  a  desired 
color  image; 
means  for  converting  said  color  separation  image 

75  signals  into  halftone  dot  image  signals  of  yellow, 
magenta,  cyan  and  black  having  particular  screen 
angles; 
beam  modulating  means  for  modulating  said  red, 
green,  blue  and  white  beams  in  response  to  said 

20  halftone  dot  image  signals  of  cyan,  magenta,  yel- 
low  and  black,  respectively,  to  generate  modulated 
red,  green,  blue  and  white  beams; 
beam  converging  means  for  converging  said  modu- 
lated  red,  green,  blue  and  white  beams  onto  said 

25  color  photosensitive  material  to  form  an  exposure 
beam  spot;  and 
means  for  scanning  said  color  photosensitive  ma- 
terial  with  said  exposure  beam  spot  by  relatively 
moving  said  color  photosensitive  material  and  said 

30  exposure  beam  spot,  to  record  said  desired  color 
image  in  a  halftone  dot  manner  on  said  color 
photosensitive  material. 

4.  An  apparatus  in  accordance  with  claim  3, 
wherein 

35  said  beam  forming  means  comprises; 
means  for  separating  parts  of  said  red,  green  and 
blue  beams  from  said  red,  green  and  blue  beams, 
and 
means  for  compounding  said  parts  of  said  red, 

40  green  and  blue  beams  to  generate  said  white 
beam. 

5.  An  apparatus  in  accordance  with  claim  3, 
wherein  said  beam  modulating  means  includes  an 
acousto-optical  modulator. 

45  6.  An  apparatus  in  accordance  with  claim  3, 
wherein  said  beam  modulating  means  includes  a 
light  interceptor. 

7.  An  apparatus  in  accordance  with  claim  6, 
wherein  said  light  interceptor  includes  a  PLZT  ele- 

50  ment. 
8.  An  apparatus  in  accordance  with  claim  3, 

wherein  said  beam  converging  means  comprises; 
means  for  leading  said  modulated  red,  green,  blue 
and  white  beams  on  parallel  optical  paths,  and 

55  a  lens  placed  on  said  parallel  optical  paths. 
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.9.  An  apparatus  in  accordance  with  claim  3, 
wherein  said  beam  converging  means  includes 
means  for  leading  said  modulated  red,  green,  blue 
and  white  beams  on  the  same  optical  path. 

10.  An  apparatus  for  recording  a  halftone  dot 
color  image  on  a  color  photosensitive  material, 
comprising  : 
means  for  providing  a  white  beam; 
beam  extracting  means  for  extracting  red,  green 
and  blue  beams  from  said  white  beam; 
means  for  providing  color  separation  image  signals 
of  yellow,  magenta,  cyan  and  black  of  a  desired 
color  image; 
means  for  converting  said  color  separation  image 
signals  into  halftone  dot  image  signals  of  yellow, 
magenta,  cyan  and  black  having  particular  screen 
angles; 
beam  modulating  means  for  modulating  said  red, 
green,  blue  and  white  beams  in  response  to  said 
halftone  dot  image  signals  of  cyan,  magenta,  yel- 
low  and  black,  respectively,  to  form  modulated  red, 
green,  blue  and  white  beams; 
beam  converging  means  for  converging  said  modu- 
lated  red,  green,  blue  and  white  beams  onto  said 
color  photosensitive  material  to  form  an  exposure 
beam  spot;  and 
means  for  scanning  said  color  photosensitive  ma- 
terial  with  said  exposure  beam  spot  by  relatively 
moving  said  color  photosensitive  material  and  said 
exposure  beam  spot,  to  record  said  desired  color 
image  in  a  halftone  dot  manner  on  said  color 
photosensitive  material. 

11.  An  apparatus  in  accordance  with  claim  10, 
wherein 
said  beam  extracting  means  comprises; 
means  for  separating  a  part  of  said  white  beam 
from  said  white  beam,  and 
means  for  separating  said  red,  green  and  blue 
beams  from  said  part  of  said  white  beam. 

12.  An  apparatus  in  accordance  with  claim  10, 
wherein  said  beam  modulating  means  includes  an 
acousto-optical  modulator. 

13.  An  apparatus  in  accordance  with  claim  10, 
wherein  said  beam  modulating  means  includes  a 
light  interceptor. 

14.  An  apparatus  in  accordance  with  claim  13, 
wherein  said  light  interceptor  includes  a  PLZT  ele- 
ment. 

15.  An  apparatus  in  accordance  with  claim  10, 
wherein 
said  beam  converging  means  comprises; 
means  for  leading  said  modulated  red,  green,  blue 
and  white  beams  on  parallel  optical  paths,  and 
a  lens  placed  on  said  parallel  optical  paths. 

16.  An  apparatus  in  accordance  with  claim  10, 
wherein  said  beam  converging  means  includes 
means  for  leading  said  modulated  red,  green,  blue 
and  white  beams  on  the  same  optical  path. 
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