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©  A  printing  plate. 
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©  A  printing  plate  (2a")  made  of  a  thermoplastic 
resin  sheet  for  use  in  gravure  printing,  comprising: 

a  plurality  of  holes  (82,83,a-h)  formed  in  accor- 
dance  with  an  image  information;  characterised  by 

slots  (a2-h2;  a3-h3)  whose  widths  are  narrower 
than  said  holes  (82,83,a-h),  said  slots  (a2-h2;  a3-h3) 
being  adjacent  to  said  plurality  of  holes  (82,83,a-h). 
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The  present  invention  generally  relates  to  a 
printing  plate  and,  more  particularly,  is  directed  to 
a  printing  plate  suitable  for  printing  such  as  a 
gravure  printing  and  so  on. 

A  wide  variety  of  printing  methods  are  pro- 
posed  for  printing  and  a  variety  of  printing  plates, 
such  as  relief  printing,  offset  printing,  intaglio  print- 
ing,  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,  intaglio  printing  is  used. 

The  assignee  of  the  present  invention  has  pre- 
viously  proposed  an  inexpensive  apparatus  for 
making  a  printing  plate  and  a  printing  plate  thereof. 
The  previously-proposed  apparatus  and  the  print- 
ing  plate  thereof  can  provide  a  printing  of  high 
quality  and  are  suitable  for  the  printing  of  medium 
quantity  of  papers  of  that  they  can  be  made  for 
personal  use  or  for  office  use  (see  US-A-07/404 
555  filed  8  September  1989. 

Figure  1  of  the  accompanying  drawings  shows 
a  conceptual  diagram  of  an  optical  system  of  such 
previously-proposed  apparatus  for  making  a  print- 
ing  plate.  According  to  this  conventional  apparatus, 
a  small  energy  emitting  type  semiconductor  laser  1 
of  about  1  Watt  is  employed  to  form  holes  3  on  a 
printing  plate  2. 

As  shown  in  Figure  1,  an  input  image  signal  4 
from  an  image  scanner  or  the  like  is  supplied  to 
the  semiconductor  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  modulating  (PCM)  a  drive  current. 
For  this  reason,  a  laser  beam  emitted  from  the 
semiconductor  laser  1  is  turned  on  and  off  in 
synchronism  with  the  image  signal. 

Referring  to  Figure  1,  the  laser  beam  from  the 
semiconductor  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  semiconductor  laser  1  ,  the  collimator  lens  5 
and  the  objective  lens  6  constitute  a  laser  block  14, 
and  this  laser  block  is  located  so  as  to  focus  the 
laser  beam  on  a  plate  cylinder  8  at  its  predeter- 
mined  position  on  the  leftmost  side.  The  plate 
cylinder  8  is  rotated  in  the  direction  shown  by  an 
arrow  B  in  Figure  1  by  a  plate  cylinder  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  circumference  of 
the  plate  cylinder  8  are  made  by  the  laser  beams 
to  thereby  form  the  holes  3  of  predetermined  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  pre- 
determined  holes  3  are  formed  over  two  tracks. 

Therefore,  if  such  scanning  of  laser  beam  is  se- 
quentially  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 

5  image  signal  4  are  formed  on  a  synthetic  resin 
material  coated  on  the  surface  of  the  printing  plate 
2. 

When  a  printed  product  is  produced  by  using 
the  printing  plate  2  and  a  screen  while  overlapping 

io  inks,  such  as  cyan  (C),  magenta  (M),  yellow  (Y), 
black  (B)  or  the  like,  a  dark  and  light  stripe  pattern 
called  moire  appears  in  various  shapes.  In  order  to 
prevent  moire  from  occurring,  angles  at  which  the 
printing  plates  2  are  attached  to  respective  colour 

75  printing  plates  are  adjusted  variously  so  as  to  make 
the  moire  inconspicuous.  For  example,  the  angles 
of  the  printing  plates  2  of  deep  colours  such  as 
cyan,  magenta,  black  or  the  like  are  set  to  be  30° 
in  which  the  moire  becomes  inconspicuous  rela- 

20  tively  such  as  when  the  angle  of  the  black  printing 
plate  2  is  45  °  ,  the  angle  of  the  magenta  printing 
plate  2  is  75  °  ,  the  angle  of  the  yellow  printing  plate 
2  is  90  °  and  the  angle  of  the  cyan  printing  plate  2 
is  105°.  If  the  attaching  angle  is  15°,  the  moire 

25  tends  to  become  conspicuous  as  compared  with 
the  attaching  angle  of  30  °  .  However,  if  the  yellow 
printing  plate  of  low  colour  concentration  is  dis- 
posed  between  the  cyan  and  magenta  printing 
plates  (in  this  case.the  yellow  printing  plates  are 

30  disposed  at  the  angle  of  15°  relative  to  the  cyan 
and  magenta  printing  plates),  the  moire  can  be 
made  inconspicuous. 

Accordingly,  it  is  an  object  of  the  present  in- 
vention  to  provide  a  printing  plate  in  which  the 

35  aforementioned  shortcomings  and  disadvantages  of 
the  prior  art  can  be  substantially  eliminated. 

According  to  the  present  invention,  there  is 
provided  a  printing  plate  made  of  a  thermoplastic 
resin  sheet  for  use  in  gravure  printing,  comprising: 

40  a  plurality  of  holes  formed  in  accordance  with 
an  image  information;  characterised  by 

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

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

50  Figure  1  is  a  conceptual  diagram  of  an  optical 
system  showing  a  laser  scanning  system  ac- 
cording  to  the  prior  art; 
Figure  2  is  a  schematic  diagram  showing  a 
projection  pattern  of  a  conventional  semiconduc- 

55  tor  laser; 
Figure  3  (formed  of  Figures  3A  and  3B)  is  a 
systematic  block  diagram  showing  a  modified 
apparatus  for  making  a  printing  plate  and  a 

2 
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printing  plate  thereof; 
Figure  4  is  a  plan  view  illustrating  the  modified 
apparatus  for  making  a  printing  plate; 
Figure  5  is  a  perspective  view  of  the  printing 
plate  of  the  present  invention  and  to  which  re- 
ferences  will  be  made  in  explaining  the  con- 
dition  such  the  printing  plate  is  wrapped  around 
a  plate  cylinder; 
Figure  6  is  a  perspective  view  illustrating  the 
assembled  state  of  a  laser  block  used  in  the 
modified  apparatus; 
Figure  7  is  a  plan  view  of  the  laser  block  used  in 
the  modified  apparatus  and  illustrating  its  as- 
sembled  state  in  a  partly  cross-sectional  fashion; 
Figure  8  is  an  exploded  perspective  view  of  the 
laser  block  used  in  the  modified  apparatus; 
Figures  9A,  9B  and  10A  and  10B  are  schematic 
diagrams  showing  patterns  which  can  be  formed 
by  the  modified  apparatus  and  waveform  dia- 
grams  showing  waveforms  of  signals  used  when 
these  patterns  are  formed,  respectively; 
Figures  11A  to  11G  are  schematic  diagrams 
showing  a  variety  of  such  patterns; 
Figures  12A  to  12G  are  schematic  diagrams 
showing  dot  patterns  of  the  printed  products 
produced  by  the  printing  plates  shown  in  Fig- 
ures  11Ato  11G,  respectively; 
Figure  13  is  a  schematic  diagram  showing  a  dot 
pattern  of  a  defective  printed  product  obtained 
by  the  printing  plate  above; 
Figures  14A  to  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- 
spectively; 
Figure  15  is  a  schematic  diagram  showing  a 
pattern  formed  on  the  printing  plate  according  to 
an  embodiment  of  the  present  invention  in  an 
enlarged  scale; 
Figure  16  is  an  enlarged  schematic  diagram  of  a 
portion  represented  by  reference  symbol  W  in 
Figure  15;  and 
Figure  17  is  a  schematic  diagram  of  a  pattern 
formed  on  the  printing  plate  according  to  a 
further  embodiment  of  the  present  invention. 
Apparatus  for  making  a  printing  plate  and  the 

printing  plate  thereof  will  hereinafter  be  described 
with  reference  to  Figures  3  to  17. 

Figure  3  shows  a  systematic  block  diagram  of 
the  apparatus  for  making  a  printing  plate  and  is 
formed  of  Figures  3A  and  3B  drawn  on  two  sheets 
of  drawings  so  as  to  permit  the  use  of  a  suitably 
large  scale.  Data  (image  information)  corresponding 
to  the  light  and  shade  of  the  image  signal  is 
supplied  to  the  semiconductor  laser  1  through  this 
system  shown  in  Figures  3A  and  3B.  In  Figures  3A 
and  3B,  like  parts  corresponding  to  those  of  Fig- 
ures  1  and  2  are  marked  with  the  same  references 

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

as  stop,  reset  or  the  like  is  supplied  from  an  input 
operation  unit  30  to  a  microcomputer  (hereinafter 

5  referred  to  as  a  CPU  (central  processing  unit))  32. 
The  CPU  32  supplies  a  positive  rotation  pulse  or  a 
reverse  rotation  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 

io  and  the  plate  cylinder  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 

is  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 

20  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 

25  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  time  from  a 
data  RAM  (random  access  memory)  38  may  be 

30  shifted  by  a  predetermined  rotational  angle.  In  this 
fashion,  the  holes  3  corresponding  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  digital  image  data  D 

35  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  gray 

40  scale  ROM  41  and  the  gray  scale  ROM  41  is 
supplied  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  ROM  41  is 
adapted  to  convert  the  light  and  shade  of  the 

45  image  into  a  duration  of  the  laser  irradiation  time. 
Data  of  the  gray  scale  ROM  41  is  supplied  to  an 
AND  gate  42  and  the  modulated  pulse  from  the 
pulse  generator  39  is  controlled,  whereby  the  semi- 
conductor  laser  1  is  driven  by  means  of  a  laser 

50  driver  43. 
The  CPU  32  controls  a  stepping  motor  46 

which  can  adjust  the  irradiation  angle  of  semicon- 
ductor  laser  1  provided  within  the  laser  block.  More 
specifically,  the  CPU  32  supplies  a  stepping  motor 

55  control  circuit  44  with  data  corresponding  to  the 
instruction  with  respect  to  the  radiation  angle  of  the 
semiconductor  laser  1  from  the  input  operation  unit 
30.  Then,  the  stepping  motor  control  circuit  44 

3 
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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  drawings.  FIG.  4  is  a  plan  view  illus- 
trating  the  apparatus. 

As  shown  in  FIG.  4,  a  plate  cylinder  rotating 
unit  12  and  a  a  laser  block  moving  unit  13  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  condition  of  the  printing  plate 
2,  the  plate  cylinder  8  of  the  plate  cylinder  rotating 
unit  12  is  cylindrical  and  made  of  metal.  The  print- 
ing  plate  2  made  of  synthetic  resin  is  wrapped 
along  the  outer  diameter  of  the  cylindrical  portion 
of  the  plate  cylinder  rotating  unit  12  and  secured 
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  ar- 
ound  the  cylindrical  portion  of  the  plate  cylinder 
rotating  unit  12  is  not  limited  to  the  above  method 
and  a  variety  of  methods  may  be  selected  prop- 
erly.  For  example,  the  printing  plate  2  is  secured 
around  the  cylindrical  portion  by  a  double-sided 
adhesive  tape  or  the  like. 

The  printing  plate  2  may  be  made  of  a  thermo- 
plastic  resin  whose  boiling  point  is  distributed  in  a 
relatively  narrow  range  and  which  is  sufficiently 
hard  when  cured  and  in  which  resin  is  scattered  or 
sublimated  at  low  temperature  when  melted.  By 
way  of  example,  as  the  material  of  the  printing 
plate  2,  it  is  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  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  direction  shown  by  an  arrow  B  in  Figure  5.  In 
Figure  4,  the  reference  numerals  20R.20L  des- 
ignate  bearing  portions  which  receive  the  shafts 
18R.18L  of  the  metal  caps  20R.20L,  respectively. 

The  laser  block  14  is  disposed  in  an  opposing 
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  portions  21  R  and  21  L  and  includes  a  mov- 
ing  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  mem- 
ber  24. 

The  assembled  condition  of  the  laser  block  14 
5  will  be  described  with  reference  to  Figures  6  to  8. 

Figure  6  is  a  perspective  view  illustrating  the  en- 
tirety  of  the  laser  block  14  in  its  assembled  state, 
Figure  7  is  a  partly  cross-sectional  plan  view  of  the 
assembled  state  of  the  laser  block  14  and  Figure  8 

io  is  an  exploded  perspective  view  of  the  laser  block 
14. 

As  shown  in  Figures  6  to  8,  a  stepping  motor 
attaching  plate  51  is  secured  to  a  laser  head 
mounting  base  50  formed  of  a  plate  of  substantially 

is  T-letter  configuration  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  supporting  box  53  is 

20  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 

25  electrical  signal  from  a  through-hole  55  bored 
through  the  central  portion  of  the  semiconductor 
laser  support  54  through  a  stem  pin.  This  semicon- 
ductor  laser  support  54  is  screwed  by  screws  60 
into  tap  bores  59  bored  through  the  rear  surface  of 

30  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 

35  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  protrusively 

40  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 
aperture  64  by  means  of  a  collimator  lens  adjusting 
coil  spring  65.  Then,  a  collimator  lens  adjusting 

45  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 

50  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 
therearound,  and  a  central  aperture  71  is  formed  at 
the  central  portion  of  the  objective  lens  holder  67. 

55  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 

4 
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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  an- 
gle  of  the  laser  is  composed  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  circum- 
ference  of  the  printing  plate  2  by  the  above-men- 
tioned  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  rectangular  pat- 
tern  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. 

Further,  in  this  embodiment,  by  the  above  an- 
gle  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  hyperelliptic  pattern  10  of  the  horizontal  direc- 
tion  as  shown  in  FIG.  11A  to  the  clockwise  or 
counter-clockwise  direction  before  forming  the 
holes  3  on  the  printing  platet  2  so  that  the  irradia- 
tion  angle  is  inclined  as  shown  by  a  pattern  10c 
shown  in  FIG.  10A.  When  the  irradiation  angle  of 
the  semiconductor  laser  1  is  inclined  by  a  pre- 
determined  angle,  such  predetermined  angle  is  in- 
structed  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  predeter- 
mined  angle  to  the  stepping  motor  control  circuit 
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  sec- 
ond  gears  52  and  56  so  that  the  irradiation  angle  of 
the  semiconductor  laser  1  is  changed  to  produce 
the  pattern  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  between  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  inclina- 

tion  angle  and  the  duration  of  the  "on"  pulse  pe- 
riod,  then  the  lozenge  pattern  of  arbitrary  configura- 
tion  whose  inclination  angle  can  be  changed  rela- 
tive  to  the  scanning  direction  can  be  obtained 

5  intermittently.  As  a  result,  it  is  possible  to  form  hole 
patterns  whose  widths  are  in  a  range  of  from  about 
150  urn  to  about  5  urn.  Also,  the  shape  of  the 
pattern  can  be  changed  variously  from  rectangular, 
square  and  lozenge  so  that  dot  angle,  dot  shape 

io  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  product  can  be  avoided  with 
ease. 

is  FIGS.  11A  through  1  1  F  are  representations  of 
patterns  of  various  configurations  formed  on  the 
printing  plate  2.  In  these  patterns  shown  in  FIGS. 
11A  to  11F,  the  concentration  of  the  pattern  is 
made  uniform  in  order  to  understand  the  configura- 

20  tions  of  the  patterns  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 
rotational  angle  is  30  degrees.  In  the  printing  plate 

25  2b  shown  in  FIG.  11B,  such  hyperelliptic  pattern  10 
is  rotated  in  the  clockwise  direction  and  the  rota- 
tional  angle  is  30  degrees,  that  is,  -30  degrees.  In 
the  printing  plates  2c  and  2d  shown  in  FIGS.  11  A, 
11B,  the  hyperelliptic  patterns  10  in  the  horizontal 

30  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 

35  Y  in  FIG.  11  A,  that  is,  in  the  circumferential  direc- 
tion  of  the  plate  cylinder  8  by  the  semiconductor 
laser  1.  Next,  at  the  starting  position  of  a  pattern 
78a  at  the  starting  point  after  the  semiconductor 
laser  1  is  moved  in  the  X  axis  direction  or  in  the 

40  axial  direction  of  the  plate  cylinder  8  by  one  pixel 
amount,  the  laser  irradiation  is  started  at  the  posi- 
tion  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 

45  77a,  78b,  ...  are  positioned  in  the  X  axis  direction  in 
a  zigzag-fashion  and  therefore  such  pattern  is  pre- 
sented,  in  which  the  holes  are  formed  continuously 
substantially  in  the  irradiation  direction  of  laser 
beam  as  generally  seen  from  the  printing  plate. 

50  Further,  the  pitches  in  the  X  direction  and  Y  direc- 
tion  between  the  pixels  are  properly  set. 

FIG.  11  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. 

55  FIG.  1  1  F  shows  the  pattern  in  which  the  major  axis 
of  the  hyperelliptic  pattern  obtained  by  the  semi- 
conductor  laser  1  is  made  coincident  with  the  verti- 
cal  direction  by  adjusting  the  angle  and  the  laser 

5 
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beam  is  scanned  in  the  X  axis  direction.  In  the 
printing  plate  2g  of  FIG.  11G,  the  pattern  is  formed 
by  moving  the  semiconductor  laser  pattern  10 
shown  in  FIG.  9A  along  the  circumferential  direc- 
tion  (Y  axis  direction)  of  the  plate  cylinder  8  simi- 
larly  to  FIG.  1  1  E  and  in  this  case,  a  gap  79 
between  adjacent  tracks  provided  when  the  pattern 
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.  11A  through 
11G.  Unlike  the  dot  pattern  80g  shown  in  FIG.  12G, 
the  dot  patterns  12A  through  12F  are  composed  of 
the  dot  patterns  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  com- 
pared  with  other  dot  patterns. 

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.  11G  with  the  result  that  printed 
products  in  which  moire  is  inconspicuous  could  be 
obtained. 

If  the  printed  product  80a  having  the  continu- 
ous  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  hin- 
ders  the  smooth  change  of  gradation  and  causes 
the  gradation  to  be  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  printing  dot  pattern  of  the 
printing  plate  2a  in  an  enlarged  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  products 
of  slant  stripe  lines  82,  83.  In  this  case,  if  inks  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  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  covered  with  the  ink  so 
that  the  irregular  dot  patterns  81  are  produced  as 
shown  in  FIG.  13. 

With  reference  to  Figures  15  and  16,  let  us 
describe  an  intaglio  dot  pattern  of  a  printing  plate 
2a"  according  to  the  present  invention  in  which  the 
occurrence  of  the  above  irregularly-coupled  dot 

5  pattern  81  is  suppressed.  Figure  16  shows  a  part  of 
the  intaglio  dot  pattern  represented  by  reference 
letter  W  in  Figure  15  in  an  enlarged  scale.  As 
shown  in  Figure  16,  such  a  pattern  is  formed  that 
intaglio  slots  a3,  b3,  C3,  d3,  a2,  b2,  C2,  d2,  e2,  f3,  g3, 

io  h3  and  e2,  f2,  g2,  h2  are  formed  closely  above  and 
below  the  intaglio  dot  patterns  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  pat- 
terns  a,  b,  c,  d  and  e,  f,  g,  h.  Such  pattern  as 

is  shown  in  FIG.  16  can  be  arranged  with  ease  by  the 
earlier-noted  arrangement  of  FIG.  3.  More  specifi- 
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  direc- 

20  tion  and  then  narrow,  wide  and  narrow  "on"  pulses 
are  supplied  to  the  semiconductor  laser  1  .  Accord- 
ing  to  the  thus  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 

25  intaglio  dot  pattern  a  is  influenced  with  the  intaglio 
slots  a3,  a2  and  the  ink  from  the  intaglio  dot  pattern 
e  is  influenced  with  the  intaglio  slots  e3,  e2,  there- 
by  producing  the  pattern  in  which  the  intaglio  pat- 
terns  a  and  e  can  be  separated  from  each  other. 

30  If  the  ink  escaped  from  the  intaglios  dot  pattern 
a  reaches  the  intaglio  slots  a2  and  e3  in  FIG.  16, 
then  the  amount  of  the  ink  escaped  from  the  inta- 
glio  slot  e3  is  small  as  compared  with  the  amount 
of  the  ink  escaped  from  the  intaglio  dot  pattern  e. 

35  Then,  this  influence  can  be  substantially  prevented 
from  being  exerted  upon  the  intaglio  slots  f3  and 
b2. 

Figure  17  shows  a  further  example  of  a  printing 
plate  of  the  present  invention.  As  shown  in  Figure 

40  17,  the  lower  side  intaglio  slots  a2,  b2,  C2,  d2,  and 
e2,  f2,  g2,  h2  shown  in  Figure  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 
45  irregular  continuous  dots  on  the  printed  product 

can  be  reduced  so  that  the  printing  product  in 
which  the  gradation  is  partly  changed  abruptly  can- 
not  be  made  with  ease.  Furthermore,  it  is  possible 
to  use  the  apparatus  for  making  a  printing  plate 

50  and  the  printing  plate  thereof  in  which  the  moire 
can  be  reduced. 

Having  described  the  preferred  embodiments 
of  the  invention  with  reference  to  the  accompany- 
ing  drawings,  it  is  to  be  understood  that  the  inven- 

55  tion  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  de- 
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fined  in  the  appended  claims. 

Claims 

1.  A  printing  plate  (2a")  made  of  a  thermoplastic  5 
resin  sheet  for  use  in  gravure  printing,  com- 
prising: 

a  plurality  of  holes  (82,83,a-h)  formed  in 
accordance  with  an  image  information;  charac- 
terised  by  io 

slots  (a2-h2;  a3-h3)  whose  widths  are  nar- 
rower  than  said  holes  (82,83,a-h),  said  slots 
(a2-h2;  a3-h3)  being  adjacent  to  said  plurality 
of  holes  (82,83,a-h). 

15 
2.  A  printing  plate  according  to  claim  1,  wherein 

each  of  said  holes  (82,83,a-h),  has  a  slot  (a2- 
h2;  a3-h3)  alongside  it  parallel  with  one  side. 

3.  A  printing  plate  according  to  claim  1,  wherein  20 
each  of  said  holes  (82,83,a-h),  has  a  pair  of 
slots  (a2-h2;  a3-h3)  spaced  on  each  side  there- 
of. 
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