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(54)  Apparatus  for  making  a  printing  plate  and  a  printing  plate  thereof. 

(57)  An  apparatus  for  making  a  printing  plate  in  which  a  printing  plate  made  of  a  thermoplastic  resin  sheet 
is  wrapped  around  a  plate  cylinder  and  a  laser  beam  from  a  laser  source  is  irradiated  on  the  printing 
plate  to  form  holes  in  accordance  with  image  information  is  comprised  of  angle  adjusting  means  for 
adjusting  an  irradiation  angle  of  the  laser  beam  from  the  laser  source  and  control  means  for  controlling 
the  irradiation  start  position  of  the  laser  beam  such  that  holes  on  the  printing  plate  are  made  continuous 
at  a  predetermined  angle.  Thus,  a  printing  plate  having  various  dot  patterns  can  be  obtained  only  by 
adjusting  the  optical  system  of  this  apparatus  and  a  printed  product  in  which  the  occurrence  of  moire 
can  be  avoided  can  be  obtained. 
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The  present  invention  generally  relates  to 
apparatus  for  making  a  printing  plate  and  a  printing 
plate  thereof  and,  more  particularly,  is  directed  to  an 
apparatus  for  making  a  printing  plate  and  a  printing 
plate  thereof  suitable  for  the  printing,  such  as  a  grav- 
ure  printing  and  so  on. 

A  wide  variety  of  printing  methods  are  proposed 
for  the  printing  and  a  variety  of  printing  plates,  such 
as  relief  printing,  offset  printing,  intaglio  printing,  silk 
screen  printing  or  the  like  are  employed.  Particularly, 
when  pictures  such  as  photographs  and  so  on  are 
printed  on  a  large  number  of  copies  at  high  speed,  the 
intaglio  printing  is  used. 

The  assignee  of  the  present  application  has  pre- 
viously  proposed  an  inexpensive  apparatus  for  mak- 
ing  a  printing  plate  and  a  printing  plate  thereof.  The 
previously-proposed  apparatus  and  the  printing  plate 
thereof  can  provide  a  printing  of  high  quality  and  are 
suitable  for  the  printing  of  medium  quantity  of  papers 
so  that  they  can  be  made  for  personal  use  or  for  office 
use  (see  U.S.  Patent  Application  Serial  No. 
07/404,555  filed  September  8  1989). 

FIG.  1  shows  a  conceptual  diagram  of  an  optical 
system  of  such  previously-proposed  apparatus  for 
making  a  printing  plate.  According  to  this  conventional 
apparatus,  a  small  energy  emitting  type  semiconduc- 
tor  laser  1  of  about  1  Watt  is  employed  to  form  holes 
3  on  a  printing  plate  2. 

As  shown  in  FIG.  1,  an  input  image  signal  4  from 
an  image  scanner  or  the  like  is  supplied  to  the  semi- 
conductor  laser  1  ,  in  which  it  is  directly  modulated  by 
turning  on  and  off  the  semiconductor  laser  1  by  the 
image  input  signal  which  results  from  pulse  code  mod- 
ulating  (PCM)  a  drive  current.  For  this  reason,  a  laser 
beam  emitted  from  the  semiconductor  laser  1  is  tur- 
ned  on  and  off  in  synchronism  with  the  image  signal. 

Referring  to  FIG.  1  ,  the  laser  beam  from  the  semi- 
conductor  laser  1  is  collimated  by  a  collimator  lens  5 
and  introduced  through  an  objective  lens  6  into  the 
printing  plate  2  so  that  the  laser  beam  is  focused  on 
the  surface  position  of  the  printing  plate  2.  The  semi- 
conductor  laser  1  ,  the  collimator  lens  5  and  the  objec- 
tive  lens  6  constitute  a  laser  block  14,  and  this  laser 
block  14  is  located  so  as  to  focus  the  laser  beam  on 
a  plate  cylinder  8  at  its  predetermined  position  on  the 
leftmost  side.  The  plate  cylinder  8  is  rotated  in  the 
direction  shown  by  an  arrow  B  in  FIG.  1  by  a  plate  cyli- 
nder  rotating  motor  (not  shown)  coupled  to  a  plate 
cylinder  shaft  9  so  that,  when  the  plate  cylinder  8  is 
rotated  once,  the  holes  3  of  one  track  along  the  cir- 
cumference  of  the  plate  cylinder  8  are  scattered  by  the 
laser  beams  to  thereby  form  the  holes  3  of  predeter- 
mined  one  track  amount.  Then,  if  the  laser  block  14 
is  moved  in  the  axial  direction  of  the  plate  cylinder  8 
by  the  amount  of  one  pixel  to  allow  the  laser  beam  to 
scan  the  surface  of  the  printing  plate  2,  the  predeter- 
mined  holes  3  are  formed  over  two  tracks.  Therefore, 
if  such  scanning  of  laser  beam  is  sequentially  carried 

out  on  the  whole  surface  of  the  plate  cylinder  8,  then 
holes  3  corresponding  to  the  light  and  shade  (i.e., 
image  information)  of  the  input  image  signal  4  are  for- 
med  on  a  synthetic  resin  material  coated  on  the  sur- 

5  face  of  the  printing  plate  2. 
When  a  printed  product  is  produced  by  using  the 

printing  plate  2  and  a  screen  while  overlapping  inks, 
such  as  a  cyan  (C),  magenta  (M),  yellow  (Y).  black  (B) 
or  the  like,  a  dark  and  light  stripe  pattern  called  moire 

10  appears  in  various  shapes.  In  order  to  prevent  moire 
from  occurring,  angles  at  which  the  printing  plates  2 
are  attached  to  respective  color  printing  plates  are 
adjusted  variously  so  as  to  make  the  moire  incon- 
spicuous.  For  example,  the  angles  of  the  printing 

15  plates  2  of  deep  colors  such  as  cyan,  magenta,  black 
or  the  like  are  set  to  be  30  degrees  in  which  the  moire 
becomes  inconspicuous  relatively  such  as  when  the 
angle  of  the  black  printing  plate  2  is  45  degrees,  the 
angle  of  the  magenta  printing  plate  2  is  75  degrees, 

20  the  angle  of  the  yellow  printing  plate  2  is  90  degrees 
and  the  angle  of  the  cyan  printing  plate  2  is  105  deg- 
rees.  If  the  attaching  angle  is  15  degrees,  the  moire 
tends  to  become  conspicuous  as  compared  with  the 
attaching  angle  of  30  degrees.  However,  if  the  yellow 

25  printing  plate  of  low  color  concentration  is  disposed 
between  the  cyan  and  magenta  printing  plates  (in  this 
case,  the  yellow  printing  plates  are  disposed  at  the 
angle  of  1  5  degrees  relative  to  the  cryan  and  mageta 
printing  plates),  the  moire  can  be  made  inconspicu- 

30  ous. 
Accordingly,  it  is  an  object  of  the  present  inven- 

tion  to  provide  an  improved  apparatus  for  making  a 
printing  plate  and  a  printing  plate  thereof  in  which  the 
aforementioned  shortcomings  and  disadvantages  of 

35  the  prior  art  can  be  substantially  eliminated. 
More  specifically,  it  is  an  object  of  the  present 

invention  to  provide  an  apparatus  for  making  a  print- 
ing  plate  and  a  printing  plate  thereof  in  which  a  printing 
plate  having  various  dot  patterns  can  be  obtained  only 

40  by  changing  the  optical  system  of  the  apparatus  for 
making  a  printing  plate. 

It  is  another  object  of  the  present  invention  to  pro- 
vide  an  apparatus  for  making  a  printing  plate  and  a 
printing  plate  thereof  in  which  a  printed  product  in 

45  which  the  occurrence  of  moire  can  be  suppressed  can 
be  obtained  with  ease. 

The  pattern  of  the  hole  3  formed  on  the  printing 
plate  2  by  the  apparatus  for  making  a  printing  plate  is 
hyperelliptic  as  shown  by  reference  numeral  10  in 

so  FIG.  2.  By  way  of  example,  the  major  axis  length  of 
this  hyperelliptic  pattern  10  is  150  and  the  minor 
axis  length  thereof  is  about  5  ^m.  In  the  present  inven- 
tion,  by  making  effective  use  of  the  fact  that  the  pat- 
tern  of  hole  3  is  hyperelliptic,  it  is  possible  to  obtain  the 

55  printing  plate  in  which  the  shape,  pitch  or  angle  of  the 
pattern  10  of  the  hole  3  formed  on  the  printing  plate  2 
are  variously  changed  only  by  adjusting  the  optical 
system  of  the  apparatus  for  making  a  printing  plate. 
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As  a  first  aspect  of  the  present  invention,  an 
apparatus  for  making  a  printing  plate  in  which  a  print- 
ing  plate  made  of  a  thermoplastic  resin  sheet  is  wrap- 
ped  around  a  plate  cylinder  and  a  laser  beam  from  a 
laser  light  source  is  irradiated  on  the  printing  plate  to 
form  holes  in  accordance  with  image  information  is 
comprised  of  angle  adjusting  means  for  adjusting  an 
irradiation  angle  of  the  laser  beam  from  the  laser  light 
source  and  control  means  for  controlling  the  irradia- 
tion  start  position  of  the  laser  beam  such  that  holes  on 
the  printing  plate  are  made  co  extensible  at  a  pre- 
determined  angle.  It  will  be  appreciated  that  the  term 
"holes"  is  not  limited  to  holes  which  extend  entirely 
through  the  sheet  but  encompasses  surface  treat- 
ments  sufficient  to  achieve  printing,  e.g.  depressions 
on  the  surface. 

According  to  the  apparatus  for  making  a  printing 
plate  and  the  printing  plate  thereof,  a  printing  plate 
having  different  dot  patterns  can  be  obtained  by  scan- 
ning  the  elliptic  pattern  of  the  laser  beam  projected  on 
the  printing  plate  in  the  minor  axis  direction.  Also,  a 
printing  plate  having  different  dot  patterns  and  diffe- 
rent  dot  angles  can  be  obtained  with  ease  by  rotating 
the  optical  axis  of  the  laser  light  source  in  the  clock- 
wise  or  counter-clockwise  direction  by  the  single  opti- 
cal  system.  Further,  if  the  printing  is  made  by  using  a 
plurality  of  printing  plates  thus  obtained,  it  is  possible 
to  effectively  prevent  the  occurrence  of  moire.  Fur- 
thermore,  if  the  dots  are  coupled  on  the  line,  then  it  is 
possible  to  suppress  the  cause  of  occurrence  of  the 
moire. 

The  present  invention  will  be  further  described  by 
way  of  non-limitative  example  with  reference  to  the 
accompanying  drawings,  in  which  like  reference  num- 
erals  are  used  to  identify  the  same  or  similar  parts  in 
the  several  views,  and  in  which:- 

FIG.  1  is  a  conceptual  diagram  of  an  optical  sys- 
tem  showing  a  laser  scanning  system  according 
to  the  prior  art; 
FIG.  2  is  a  schematic  diagram  showing  a  projec- 
tion  pattern  of  a  conventional  semiconductor 
laser; 
FIG.  3  (formed  of  FIGS.  3A  and  3B)  is  a  system- 
atic  blockdiagram  showing  an  apparatus  for  mak- 
ing  a  printing  plate  and  a  printing  plate  thereof 
according  to  the  present  invention; 
FIG.  4  is  a  plan  view  illustrating  the  apparatus  for 
making  a  printing  plate  according  to  an  embodi- 
ment  of  the  present  invention; 
FIG.  5  is  a  perspective  view  of  the  printing  plate 
of  the  present  invention  and  to  which  references 
will  be  made  in  explaining  the  condition  such  the 
printing  plate  is  wrapped  around  a  plate  cylinder; 
FIG.  6  is  a  perspective  view  illustrating  the 
assembled  state  of  a  laser  block  used  in  the 
apparatus  of  the  present  invention; 
FIG.  7  is  a  plan  view  of  the  laser  block  used  in  the 
apparatus  of  the  present  invention  and  illustrating 

its  assembled  state  in  a  partly  cross-sectional 
fashion; 
FIG.  8  is  an  exploded  perspective  view  of  the 
laser  block  used  in  the  apparatus  of  the  present 

5  invention; 
FIGS.  9A,  9B  and  10A,  10B  are  schematic  diag- 
rams  showing  patterns  formed  by  the  apparatus 
of  the  present  invention  and  waveform  diagrams 
showing  waveforms  of  signals  used  when  these 

10  patterns  are  formed,  respectively; 
FIGS.  1  1  A  through  1  1G  are  schematic  diagrams 
showing  a  variety  of  patterns  formed  on  the  print- 
ing  plates  of  the  present  invention; 
FIGS.  12A  through  12G  are  schematic  diagrams 

15  showing  dot  patterns  of  the  printed  products  pro- 
duced  by  the  printing  plates  shown  in  FIGS.  11A 
to  1  1  G,  respectively; 
FIG.  1  3  is  a  schematic  diagram  showing  a  dot  pat- 
tern  of  a  defective  printed  product  obtained  by  the 

20  printing  plate  of  the  present  invention; 
FIGS.  14A  through  14C  are  schematic  diagrams 
showing  dots  in  an  enlarged  scale,  and  to  which 
references  will  be  made  in  explaining  the  reason 
that  irregularly  coupled  dots  are  produced,  re- 

25  spectively; 
FIG.  1  5  is  a  schematic  diagram  showing  a  pattern 
formed  on  the  printing  plate  according  to  other 
embodiment  of  the  present  invention  in  an 
enlarged  scale; 

30  FIG.  16  is  an  enlarged  schematic  diagram  of  a 
portion  represented  by  reference  symbol  W  in 
FIG.  15;  and 
FIG.  17  is  a  schematic  diagram  of  a  pattern  for- 
med  on  the  printing  plate  according  to  a  further 

35  embodiment  of  the  present  invention. 
Embodiments  of  the  apparatus  for  making  a  print- 

ing  plate  and  the  printing  plate  thereof  according  to 
the  present  invention  will  hereinafter  be  described 
with  reference  to  FIGS.  3  through  17. 

40  FIG.  3  shows  a  systematic  block  diagram  of  the 
apparatus  for  making  a  printing  plate  according  to  the 
embodiment  of  the  present  invention  and  is  formed  of 
FIGS.  3A  and  3B  drawn  on  two  sheets  of  drawings  so 
as  to  permit  the  use  of  a  suitably  large  scale.  Data 

45  (image  information)  corresponding  to  the  light  and 
shade  of  the  image  signal  is  supplied  to  the  semicon- 
ductor  laser  1  through  this  system  shown  in  FIGS.  3A, 
3B.  In  FIGS.  3A,  3B,  like  parts  corresponding  to  those 
of  FIGS.  1  and  2  are  marked  with  the  same  references 

so  and  therefore  need  not  be  described  in  detail. 
Referring  to  FIG.  3,  a  status  signal  31  such  as 

stop,  reset  or  the  like  is  supplied  from  an  input  oper- 
ation  unit  30  to  a  microcomputer  (hereinafter  referred 
to  as  a  CPU  (central  processing  unit))  32.  The  CPU 

55  32  supplies  a  positive  rotation  pulse  or  a  reverse  rota- 
tion  pulse  to  a  laser  block  moving  motor  driver  33  and 
a  plate  cylinder  rotating  motor  driver  34  to  drive  the 
laser  block  moving  motor  34  and  the  plate  cylinder 

3 



5 EP  0  466  433  A2 6 

rotating  motor  36.  The  plate  cylinder  driving  motor  38 
rotates  the  plate  cylinder  8  and  the  semiconductor 
laser  1  forms  the  holes  3  corresponding  to  data  48  of 
the  input  image  signal  from  an  input  signal  source  49 
on  the  printing  plate  2.  Each  time  the  plate  cylinder  8 
is  rotated,  the  laser  block  moving  motor  34  is  moved 
by  the  amount  of  one  pixel  data.  The  CPU  32  includes 
a  control  means  which  rotates  the  plate  cylinder  8  in 
the  up  or  down  direction  by  the  amount  of  half  pixel  to 
thereby  control  the  irradiation  position  of  the  laser 
beam  so  that  the  holes  3  are  made  continuous  at  a 
predetermined  angle. 

While  the  laser  radiation  starting  position  be- 
tween  adjacent  tracks  is  deviated  by  the  amount  of  a 
half  pixel  by  rotating  the  plate  cylinder  8  as  described 
above,  a  rotational  angle  of  the  plate  cylinder  8  may 
be  detected  by  using  a  rotary  encoder  90  and  a  data 
reading  start  the  from  a  data  RAM  (random  access 
memory)  38  may  be  shifted  by  a  predetermined 
rotational  angle.  In  this  fashion,  the  holes  3  corre- 
sponding  to  the  light  and  shade  of  the  image  are 
sequentially  formed  along  the  circumference  of  the 
printing  plate  2.  The  data  RAM  38  stores  8  bits  of  digi- 
tal  image  data  D  obtained  by  an  image  scanner  or  the 
like  per  pixel.  The  CPU  32  drives  an  address  counter 
37  so  as  to  supply  an  output  address  A  to  the  data 
RAM  38.  In  accordance  with  this  address,  the  image 
data  D  is  supplied  to  the  addresses  A17  to  A10  of  the 
grayscale  ROM  41  and  the  gray  scale  ROM  41  is  sup- 
plied  at  its  addresses  A9  to  AO  with  10  bits  from  a 
counter  40  which  is  driven  by  a  pulse  from  a  pulse 
generator  39.  The  gray  scale  RAM  41  is  adapted  to 
convert  the  light  and  shade  of  the  image  into  a  dura- 
tion  of  the  laser  irradiation  time.  Data  of  the  gray  scale 
ROM  41  is  supplied  to  an  AND  gate  42  and  the  mod- 
ulated  pulse  from  the  pulse  generator  39  is  controlled, 
whereby  the  semiconductor  laser  1  is  driven  by 
means  of  a  laser  driver  43. 

The  CPU  32  controls  a  stepping  motor  46  which 
can  adjust  the  irradiation  angle  of  semiconductor 
laser  1  provided  within  the  laser  block.  More  specifi- 
cally,  the  CPU  32  supplies  a  stepping  motor  control 
circuit  44  with  data  corresponding  to  the  instruction 
with  respect  to  the  radiation  angle  of  the  semiconduc- 
tor  laser  1  from  the  input  operation  unit  30.  Then,  the 
stepping  motor  control  circuit  44  supplies  this  data  to 
the  stepping  motor  driver  45  to  rotate  the  stepping 
motor  46  by  a  predetermined  rotational  angle. 

The  overall  arrangement  of  the  apparatus  shown 
in  the  block  diagram  of  FIG.  3  will  be  described  more 
fully  with  reference  to  FIG.  4  and  the  following  draw- 
ings.  FIG.  4  is  a  plan  view  illustrating  the  apparatus 
according  to  the  embodiment  of  the  present  invention. 

As  shown  in  FIG.  4,  a  plate  cylinder  rotating  unit 
1  2  and  a  a  laser  block  moving  unit  1  3  are  mounted  on 
a  base  table  13.  The  laser  block  14  is  moved  along  a 
guide  unit  15  in  the  axial  direction  of  the  plate  cylinder 
8.  As  shown  in  FIG.  5  which  shows  the  mounted  con- 

dition  of  the  printing  plate  2,  the  plate  cylinder  8  of  the 
plate  cylinder  rotating  unit  12  is  cylindrical  and  made 
of  metal.  The  printing  plate  2  made  of  synthetic  resin 
is  wrapped  along  the  outer  diameter  of  the  cylindrical 

5  portion  of  the  plate  cylinder  rotating  unit  12  and  sec- 
ured  thereto  by  fitting  flat  head  screws  16  into  screw 
apertures  17  bored  through  the  plate  cylinder  8.  The 
method  for  securing  the  printing  plate  2  around  the 
cylindrical  portion  of  the  plate  cylinder  rotating  unit  12 

10  is  not  limited  to  the  above  method  and  a  variety  of 
methods  may  be  selected  properly.  For  example,  the 
printing  plate  2  is  secured  around  the  cylindrical  por- 
tion  by  a  double-sided  adhesive  tape  or  the  like. 

The  printing  plate  2  may  be  made  of  a  thermop- 
15  lastic  resin  whose  boiling  point  is  distributed  in  a  rela- 

tively  narrow  range  and  which  is  sufficiently  hard 
when  cured  and  in  which  resin  is  scattered  or  subli- 
mated  at  low  temperature  when  melted.  By  way  of 
example,  as  the  material  of  the  printing  plate  2,  it  is 

20  possible  to  use  such  a  thermoplastic  resin  in  which 
about  20  %  of  carbon  is  mixed  into  polyethylene  resin, 
acrylic  resin,  polypropylene  resin  or  the  like.  Further, 
a  thickness  t  of  the  printing  plate  2  is  selected  to  be 
about  200  microns.  Metal  caps  19R,  19L  are  inserted 

25  into  the  right  and  left  ends  of  the  plate  cylinder  8  so 
as  to  secure  the  right  and  left  ends  of  the  printing  plate 
2.  Shafts  18R,  18L  are  implanted  on  the  caps  19R, 
19L  and  coupled  to  the  plate  cylinder  rotating  motor 
36,  whereby  the  plate  cylinder  8  is  rotated  in  the  direc- 

30  tion  shown  by  an  arrow  B  in  FIG.  5.  In  FIG.  4,  refer- 
ence  numerals  20R,  20L  designate  bearing  portions 
which  receive  the  shafts  18R,  18L  of  the  metal  caps 
20R,  20L,  respectively. 

The  laser  block  14  is  disposed  in  an  opposing 
35  relation  to  the  printing  plate  2  wrapped  around  the 

plate  cylinder  8  and  is  arranged  so  as  to  move  along 
a  guide  portion  15  in  the  axial  direction  of  the  plate 
cylinder  8.  The  laser  block  moving  unit  13  for  moving 
this  laser  block  14  is  bridged  between  the  bearing  por- 

40  tions  21  Rand  21  Land  includes  a  moving  member  24 
which  is  engaged  with  a  screw  lever  23  rotated  by  the 
laser  block  moving  motor  34  so  as  to  move.  A  laser 
rod  attaching  base  50  of  the  laser  block  14  is  secured 
to  the  moving  member  24. 

45  The  assembled  condition  of  the  laser  block  14  will 
be  described  with  reference  to  FIGS.  6  to  8.  FIG.  6  is 
a  perspective  view  illustrating  the  entirety  of  the  laser 
block  14  in  its  assembled  state,  FIG.  7  is  a  party  cross- 
sectional  plan  view  of  the  assembled  state  of  the  laser 

so  block  14  and  FIG.  8  is  an  exploded  perspective  view 
of  the  laser  block  14. 

As  shown  in  FIGS.  6  to  8,  a  stepping  motor  attach- 
ing  plate  51  is  secured  to  a  laser  head  mounting  base 
50  formed  of  a  plate  of  substantially  T-letter  configu- 

55  ration  by  screws  and  the  stepping  motor  46  is  secured 
to  this  mounting  plate  51  as  shown  in  FIG.  8.  A  first 
gear  52  is  engaged  into  and  secured  to  the  rotary 
shaft  of  the  stepping  motor  46.  A  laser  holder  support- 

4 
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ing  box  53  is  secured  to  the  laser  head  mounting  base 
50  and  the  optical  system  of  the  semiconductor  laser 
1  or  the  like  is  assembled  within  this  supporting  box 
53.  The  semiconductor  laser  1  is  secured  to  a  semi- 
conductor  laser  support  54  and  is  supplied  with  an 
electrical  signal  from  a  through-hole  55  bored  through 
the  central  portion  of  the  semiconductor  laser  support 
54  through  a  stem  pin.  This  semiconductor  laser  sup- 
port  54  is  screwed  by  screws  60  into  tap  bores  59 
bored  through  the  rear  surface  of  a  laser  holder  58 
engaged  into  a  through-hole  57  bored  through  the 
center  of  a  second  gear  56.  A  first  stepped  portion  62 
elongated  from  a  flange  portion  61  of  the  laser  holder 
58  is  loosely  fitted  into  a  through-hole  64  bored 
through  the  center  of  the  laser  holder  supporting  box 
53  so  as  to  be  freely  rotatable,  while  the  through-hole 
57  of  the  second  gear  56  is  inserted  into  and  secured 
to  the  second  stepped  portion  63  of  the  laser  holder 
58.  The  top  of  the  semiconductor  laser  1  is  protru- 
sively  inserted  into  one  side  end  of  a  central  aperture 
64  bored  through  the  center  of  the  laser  holder  58  and 
the  collimator  lens  5  is  inserted  into  this  central  aper- 
ture  64  by  means  of  a  collimator  lens  adjusting  coil 
spring  65.  Then,  a  collimator  lens  adjusting  screw  66 
is  inserted  into  and  screwed  into  the  central  aperture 
64  and  the  collimator  lens  5  is  housed  in  and  secured 
to  the  laser  holder  58.  An  outer  portion  of  an  objective 
lens  holder  67  is  composed  of  a  stepped  portion  68 
whose  outer  diameter  is  the  same  as  that  of  the  flange 
portion  61  of  the  laser  holder  58,  a  flange  portion  69 
and  a  screw  portion  70  having  screws  formed  there- 
around,  and  a  central  aperture  71  is  formed  at  the 
central  portion  of  the  objective  lens  holder  67.  The 
stepped  portion  68  of  the  objective  lens  holder  67  is 
engaged  into  the  through-hole  64  of  the  laser  holder 
supporting  box  53,  an  objective  lens  cover  73  into 
which  the  objective  lens  6  is  inserted  is  inserted 
through  a  focus  adjusting  spring  72  into  a  central 
aperture  71  and  a  focus  adjusting  screw  74  is  screwed 
into  the  screw  portion  70,  thereby  the  laser  block  14 
being  constructed.  Further,  an  angle  adjusting  means 
53  for  adjusting  the  radiation  angle  of  the  laser  is  com- 
posed  of  the  stepping  motor  46,  the  first  and  second 
gears  52,  56  and  the  laser  holder  58. 

When  the  holes  3  are  formed  along  the  circumfer- 
ence  of  the  printing  plate  2  by  the  above-mentioned 
arrangement,  the  input  image  signal  from  the  input 
signal  source  49  such  as  the  image  scanner  or  the  like 
is  supplied  to  and  pulse  code  modulated  so  as  to  be 
turned  on  and  off.  While  the  hyperelliptic  pattern  10 
shown  in  FIG.  9A  is  formed  on  the  printing  plate  2  by 
an  "on"  pulse  and  an  "off"  pulse  shown  in  FIG.  9B  in 
the  prior  art,  according  to  this  embodiment,  a  rectan- 
gular  pattern  10a  or  a  square  pattern  10b  shown  in 
FIG.  9A  is  obtained.  To  this  end,  in  a  relation  between 
an  "on"  pulse  75a  or  75b  and  an  "off"  pulse  76a  or  76b 
as  shown  in  FIG.  9B,  if  the  modulated  pulse  from  the 
pulse  generator  39  is  changed  and  if  the  values  of  the 

data  RAM  38  and  the  gray  scale  ROM  41  or  the  like 
are  changed  so  as  to  extend  the  on  period,  then  it  is 
possible  to  obtain  the  rectangular  or  square  pattern 
10a  or  10b  having  a  proper  aspect  ratio. 

5  Further,  in  this  embodiment,  by  the  above  angle 
adjusting  means  47  disposed  within  the  laser  block 
14,  the  irradiation  angle  of  the  semiconductor  laser  1 
is  rotated  by  a  predetermined  angle  from  the  hyperel- 
liptic  pattern  10  of  the  horizontal  direction  as  shown 

10  in  FIG.  11A  to  the  clockwise  or  counter-clockwise 
direction  before  forming  the  holes  3  on  the  printing 
platet  2  so  that  the  irradiation  angle  is  inclined  as 
shown  by  a  pattern  10c  shown  in  FIG.  10A.  When  the 
irradiation  angle  of  the  semiconductor  laser  1  is 

15  inclined  by  a  predetermined  angle,  such  predeter- 
mined  angle  is  instructed  to  the  CPU  32  by  the  input 
operation  unit  30  and  then  the  CPU  32  instructs  the 
pulse  number  for  inclining  the  irradiation  angle  by  a 
predetermined  angle  to  the  stepping  motor  control  cir- 

20  cuit  44,  whereby  the  stepping  motor  46  is  stepped  by 
a  predetermined  angle.  Thus,  the  laser  holder  58  is 
rotated  by  a  predetermined  angle  in  the  clockwise  or 
counter-clockwise  direction  via  the  first  and  second 
gears  52  and  56  so  that  the  irradiation  angle  of  the 

25  semiconductor  laser  1  is  changed  to  produce  the  pat- 
tern  10c  of  FIG.  10A.  Under  this  condition,  although 
the  "on"  pulse  and  "off"  pulse  are  set  in  a  relation 
shown  in  FIG.  10B,  if  the  duration  of  the  "on"  pulse  75d 
is  extended  as  shown  in  FIG.  10B  in  the  relation  be- 

30  tween  the  "on"  pulse  75d  and  the  "off'  pulse  76d,  then 
it  is  possible  to  obtain  a  pattern  10d  of  lozenge  as 
shown  in  FIG.  10A.  As  described  above,  by  properly 
selecting  the  inclination  angle  and  the  duration  of  the 
"on"  pulse  period,  then  the  lozenge  pattern  of  arbitrary 

35  configuration  whose  inclination  angle  can  be  changed 
relative  to  the  scanning  direction  can  be  obtained 
intermittently.  As  a  result,  it  is  possible  to  form  hole 
patterns  whose  widths  are  in  a  range  of  from  about 
1  50  urn  to  about  5  urn.  Also,  the  shape  of  the  pattern 

40  can  be  changed  variously  from  rectangular,  square 
and  lozenge  so  that  dot  angle,  dot  shape  and  dot  pitch 
can  be  changed  with  ease.  Therefore,  it  is  possible  to 
obtain  the  apparatus  for  making  a  printing  plate  and 
a  printing  plate  thereof  in  which  moire  of  the  printed 

45  product  can  be  avoided  with  ease. 
FIGS.  11A  through  1  1  F  are  representations  of 

patterns  of  various  configurations  formed  on  the  print- 
ing  plate  2.  In  these  patterns  shown  in  FIGS.  11A  to 
1  1F,  the  concentration  of  the  pattern  is  made  uniform 

so  in  order  to  understand  the  configurations  of  the  pat- 
terns  more  clearly. 

In  the  printing  plate  2a  shown  in  FIG.  11  A,  the 
hyperelliptic  pattern  10  in  the  horizontal  direction  is 
rotated  in  the  counter-clockwise  direction  and  the 

55  rotational  angle  is  30  degrees.  In  the  printing  plate  2b 
shown  in  FIG.  11B,  such  hyperelliptic  pattern  10  is 
rotated  in  the  clockwise  direction  and  the  rotational 
angle  is  30  degrees,  that  is,  -30  degrees.  In  the  print- 

5 
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ing  plates  2c  and  2d  shown  in  FIGS.  11  A,  11B,  the 
hyperelliptic  patterns  10  in  the  horizontal  direction  are 
respectively  rotated  in  the  counter-clockwise  and 
clockwise  directions  by  60  degrees.  When  the  above 
printing  plates  2a  through  2d  are  produced,  as  earlier 
noted,  patterns  77a,  77b  77n  are  formed  in  the 
direction  shown  by  an  arrow  Y  in  FIG.  1  1  A,  that  is,  in 
the  circumferential  direction  of  the  plate  cylinder  8  by 
the  semiconductor  laser  1.  Next,  at  the  starting  posi- 
tion  of  a  pattern  78a  at  the  starting  point  after  the  semi- 
conductor  laser  1  is  moved  in  the  X  axis  direction  or 
in  the  axial  direction  of  the  plate  cylinder  8  by  one  pixel 
amount,  the  laser  irradiation  is  started  at  the  position 
a  half  pixel  above  the  position  of  the  pattern  77a.  Such 
control  can  be  performed  by  the  CPU  32  with  ease.  As 
described  above,  the  starting  points  77a,  78b,  ...  are 
positioned  in  the  X  axis  direction  in  a  zigzag-fashion 
and  therefore  such  pattern  is  presented,  in  which  the 
holes  are  formed  continuously  substantially  in  the 
irradiation  direction  of  laser  beam  as  generally  seen 
from  the  printing  plate.  Further,  the  pitches  in  the  X 
direction  and  Y  direction  between  the  pixels  are  prop- 
erly  set. 

FIG.  1  1  E  shows  the  pattern  of  the  printing  plate 
2e  which  is  obtained  by  the  method  described  with 
reference  to  FIG.  7  without  changing  the  angle.  FIG. 
1  1  F  shows  the  pattern  in  which  the  major  axis  of  the 
hyperelliptic  pattern  obtained  by  the  semiconductor 
laser  1  is  made  coincident  with  the  vertical  direction 
by  adjusting  the  angle  and  the  laser  beam  is  scanned 
in  the  X  axis  direction.  In  the  printing  plate  2g  of  FIG. 
1  1  G,  the  pattern  is  formed  by  moving  the  semiconduc- 
tor  laser  pattern  10  shown  in  FIG.  9A  along  the  circum- 
ferential  direction  (Y  axis  direction)  of  the  plate 
cylinder  8  similarly  to  FIG.  1  1  E  and  in  this  case,  a  gap 
79  between  adjacent  tracks  provided  when  the  pat- 
tern  of  one  track  is  formed  is  increased. 

FIGS.  12A  through  12F  show  dot  patterns  80a  to 
80g  of  printing  products  obtained  by  the  sheets  2a,  2b, 
2c,  2d,  2e.  2f  shown  in  FIGS.  1  1  A  through  1  1G.  Unlike 
the  dot  pattern  80g  shown  in  FIG.  12G,  the  dot  pat- 
terns  12A  through  12F  are  composed  of  the  dot  pat- 
terns  80a,  80b,  80c,  80d  having  an  inclined  stripe 
pattern  in  which  dots  are  made  continuous  on  the  line 
and  the  dot  patterns  80e,  80f  having  horizontal  and 
vertical  stripes  so  that  the  cause  of  moire  can  be 
reduced  by  a  half  as  compared  with  other  dot  pat- 
terns. 

Of  the  plurality  of  printing  plates  thus  made,  cyan 
C  is  printed  by  the  printing  plate  2a  shown,  for 
example,  in  FIG.  11  A,  magenta  M  is  printed  by  the 
printing  plate  2b  shown  in  FIG.  1  1  B  and  yellow  Y  and 
blue  B  are  printed  by  the  printing  plate  2g  shown  in 
FIG.  1  1  G  with  the  result  that  printed  products  in  which 
moire  is  inconspicuous  could  be  obtained. 

If  the  printed  product  80a  having  the  continuous 
stripe  line  shown  in  FIG.  12A  is  obtained  by  using  the 
printing  plate  2a  shown,  for  example,  in  FIG.  11  A, 

then  a  printed  product  80a'  in  which  irregular  dots  81 
are  formed  continuously  as  shown  in  FIG.  13  is 
obtained.  Such  printed  product  hinders  the  smooth 
change  of  gradation  and  causes  the  gradation  to  be 

5  changed  partly,  which  results  in  an  awkward  pattern. 
The  reason  that  the  above-mentioned  irregular  dots 
81  are  produced  will  be  described  with  reference  to 
FIGS.  14A  to  14C.  FIG.  14A  shows  the  intaglio  print- 
ing  dot  pattern  of  the  printing  plate  2a  in  an  enlarged 

10  scale.  Assuming  now  that  a,  b,  c,  d  and  e,  f,  g,  h  are 
printing  plate  dot  patterns  between  adjacent  slant 
lines  82,  83,  then  printing  plate  dots  a,  b,  c,  d  and  e, 
f,  g,  h  are  coupled  to  one  another  to  obtain  printed  pro- 
ducts  of  slant  stripe  lines  82,  83.  In  this  case,  if  inks 

15  A  and  E  slightly  contact  with  the  intaglio  dot  pattern  a 
on  the  line  82  and  the  intaglio  dot  pattern  e  on  the  line 
83  by  means  of  a  doctor  knife  or  the  like  as  shown  in 
FIG.  14B,  then  a  surface  tension  occurs  between  the 
inks  A  and  E  to  escape  the  inks  that  should  remain  in 

20  the  intaglio  dot  patterns  a  and  e.  As  a  consequence, 
as  shown  in  FIG.  14C,  the  amount  in  which  the  ink  is 
escaped  to  the  outside  from  the  intaglio  dot  patterns 
a  and  e  is  increased  and  the  lines  82  and  83  are  cov- 
ered  with  the  ink  so  that  the  irregular  dot  patterns  81 

25  are  produced  as  shown  in  FIG.  13. 
With  reference  to  FIGS.  15  and  16,  let  us  describe 

an  intaglio  dot  pattern  of  a  printing  plate  2a"  in  which 
the  occurrence  of  the  above  irregularly-coupled  dot 
pattern  81  is  suppressed.  FIG.  16  shows  a  part  of  the 

30  intaglio  dot  pattern  represented  by  reference  letter  W 
in  FIG.  15  in  an  enlarged  scale.  As  shown  in  FIG.  16, 
such  a  pattern  is  formed  that  intaglio  slots  a3,  b3,  c3, 
d3,  a2,  b2,  c2,  d2,  e2,  f3,  g3,  h3  and  e2,  f2,  g2,  h2  are  for- 
med  closely  above  and  below  the  intaglio  dot  patterns 

35  a,  b,  c,  d  and  e,  f,  g,  h  on  the  lines  82  and  83  so  as  to 
have  widths  narrower  than  those  of  the  above  intaglio 
dot  patterns  a,  b,  c,  d  and  e,  f,  g,  h.  Such  pattern  as 
shown  in  FIG.  16  can  be  arranged  with  ease  by  the 
earlier-noted  arrangement  of  FIG.  3.  More  specifi- 

40  cally,  the  irradiation  angle  of  the  laser  beam  from  the 
semiconductor  laser  1  is  adjusted  so  as  to  become  30 
degrees  in  the  counter-clockwise  direction  and  then 
narrow,  wide  and  narrow  "on"  pulses  are  supplied  to 
the  semiconductor  laser  1.  According  to  the  thus 

45  made  printing  plate,  even  if  the  ink  is  flowed  from  the 
intaglio  dot  patterns  a  and  e  by  a  relatively  large 
amount,  then  the  ink  from  the  intaglio  dot  pattern  a  is 
influenced  with  the  intaglio  slots  a3,  a2and  the  inkfrom 
the  intaglio  dot  pattern  e  is  influenced  with  the  intaglio 

so  slots  e3,  e2,  thereby  producing  the  pattern  in  which  the 
intaglio  patterns  a  and  e  can  be  separated  from  each 
other. 

If  the  ink  escaped  from  the  intaglios  dot  pattern  a 
reaches  the  intaglio  slots  a2  and  e3in  FIG.  16,  then  the 

55  amount  of  the  ink  escaped  from  the  intaglio  slot  e3  is 
small  as  compared  with  the  amount  of  the  inkescaped 
from  the  intaglio  dot  pattern  e.  Then,  this  influence  can 
be  substantially  prevented  from  being  exerted  upon 

6 
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the  intaglio  slots  f3  and  b2. 
FIG.  17  shows  a  further  example  of  the  printing 

plate  of  the  present  invention.  As  shown  in  FIG.  17, 
the  lower  side  intaglio  slots  a2  ,  b2  ,  c2  ,  d2  and  e2  ,  f2  , 
g2  ,  h2  shown  in  FIG.  16  are  removed  and  the  intaglio 
slots  are  provided  only  in  the  upper  side  as  shown  by 
a3  ,  b3  ,  c3  ,  d3  and  e3  ,  f3  ,  g3  ,  h3  . 

According  to  the  thus  made  printing  plates,  the 
irregular  continuous  dots  on  the  printed  product  can 
be  reduced  so  that  the  printed  product  in  which  the 
gradation  is  partly  changed  abruptly  cannot  be  made 
with  ease.  Furthermore,  it  is  possible  to  obtain  the 
apparatus  for  making  a  printing  plate  and  the  printing 
plate  thereof  in  which  the  moire  can  be  reduced. 

According  to  the  apparatus  for  making  a  printing 
plate  and  the  printing  plate  thereof  of  the  present 
invention,  it  is  possible  to  obtain  the  printing  plate  hav- 
ing  a  variety  of  dot  patterns  only  by  changing  the  opti- 
cal  system  of  the  apparatus  for  making  a  printing 
plate.  Also,  by  making  the  gravure  printing  by  using 
the  printing  plates  in  which  the  dot  angles  and  the  dot 
patterns  of  these  printing  plates  are  changed,  it  is 
possible  to  obtain  the  printed  product  in  which  the 
occurrence  of  moire  can  be  suppressed. 

Having  described  the  preferred  embodiments  of 
the  invention  with  reference  to  the  accompanying 
drawings,  it  is  to  be  understood  that  the  invention  is 
not  limited  to  those  precise  embodiments  and  that 
various  changes  and  modifications  thereof  could  be 
effected  by  one  skilled  in  the  art  without  departing 
from  the  scope  of  the  invention  as  defined  in  the 
appended  claims. 

Claims 

1  .  An  apparatus  for  making  a  printing  plate  compris- 
ing: 

(a)  a  cylinder; 
(b)  a  thermoplastic  resin  sheet  wrapped 
around  said  cylinder; 
(c)  first  drive  means  coupled  to  said  cylinder 
for  rotating  said  cylinder  at  a  predetermined 
rate; 
(d)  laser  beam  projection  means  for  projecting 
a  laser  beam  from  a  semiconductor  laser  on 
said  resin  sheet  to  make  holes  on  the  resin 
sheet  in  accordance  with  an  image  infor- 
mation;  and 
(e)  second  drive  means  coupled  to  said  laser 
beam  projection  means  for  moving  said  laser 
beam  projection  means  in  an  axial  direction  of 
said  cylinder  at  a  predetermined  rate;  and 
(f)  angle  adjusting  means  coupled  to  said 
laser  beam  projection  means  for  chaging  a 
projection  angle  of  said  laser  beam. 

2.  An  apparatus  for  making  a  printing  plate  accord- 

ing  to  claim  1,  further  comprising  control  means 
for  controlling  the  projection  position  of  said  laser 
beam  such  that  said  holes  co  extend  at  a  pre- 
determined  angle. 

5 
3.  An  apparatus  for  making  a  printing  plate  accord- 

ing  to  claim  1  or  2,wherein  said  laser  beam  is  pro- 
jected  so  as  to  form  near  said  holes  slots  whose 
widths  are  narrower  than  said  holes. 

10 
4.  A  printing  plate  made  of  thermoplastic  resin  sheet 

for  use  in  gravure  printing  comprising: 
a  plurality  of  holes  having  configuration  of 

substantially  parallelogram  formed  continuously 
15  at  a  predetermined  angle  in  accordance  with  an 

image  information. 

5.  A  printing  plate  made  of  thermoplastic  resin  sheet 
for  use  in  gravure  printing  comprising: 

20  a  plurality  of  holes  formed  in  accordance 
with  an  image  information;  and 

slots  whose  widths  are  narrower  than 
holes  adjacent  to  said  plurality  of  holes. 
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