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(54)  Optical  writing  printer  head,  printer,  and  print  system 

(57)  An  optical  writing  printer  head  which  can  ac- 
complish  at  the  same  time  the  miniaturisation  and  lower 
cost  of  a  printer  head  and  the  assurance  of  the  resolu- 
tion  of  print  pixels.  In  a  printer  head  where  an  LED  2  for 
emitting  blue  light,  and  LED  3  for  emitting  green  light, 

and  an  LED  4  for  emitting  red  light  are  mounted  on  a 
substrate  1  ,  the  whole  is  covered  with  a  cover  5,  and  the 
exposure  dot  sizes  are  restricted  by  apertures  6,  7,  and 
8  corresponding  to  the  respective  LEDs  and  provided  in 
the  cover  5.  The  sizes  of  the  apertures  depends  on  the 
colour  of  the  light  source  with  which  each  is  associated. 
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Description 

[0001  ]  The  present  invention  relates  to  an  optical  writ- 
ing  printer  head  for  use  in  a  printer  capable  of  selecting 
a  colour  to  be  printed  by  an  optical  writing  wavelength  s 
and  controlling  the  density  of  the  developed  colour  by 
optical  writing  power.  The  present  invention  provides  an 
optical  writing  printer  head  capable  of  optimising  the  siz- 
es  of  apertures  for  restricting  exposure  dot  sizes  to  ef- 
fectively  utilise  light  emitting  power,  so  that  miniaturisa-  10 
tion  and  lower  cost  can  be  attained. 
[0002]  Fig.  4  shows  a  sectional  view  of  a  conventional 
optical  writing  printer  head.  An  LED  2  for  emitting  blue 
light,  an  LED  3  for  emitting  green  light,  and  an  LED  4  for 
emitting  red  light  are  mounted  on  a  substrate  1  ,  and  a  15 
cover  5  covers  the  whole  upper  surface  of  the  substrate 
1  .  An  aperture  25  corresponding  to  the  LED  2,  an  aper- 
ture  26  corresponding  to  the  LED  3,  and  an  aperture  27 
corresponding  to  the  LED  4  are  provided  in  the  cover  5 
to  restrict  the  beam  sizes  of  the  blue  light,  green  light,  20 
and  red  light  going  upward.  The  sizes  of  the  apertures 
25,  26,  and  27  are  substantially  equal  to  one  another. 
Separators  9  are  provided  between  the  LED  2  and  the 
LED  3  and  between  the  LED  3  and  the  LED  4  to  avoid 
leakage  in  the  lateral  direction  of  light  emitted  by  the  re-  25 
spective  LEDs,  and  to  separate  the  light. 
[0003]  Print  media  is  disposed  above  this  optical  writ- 
ing  printer  head,  and,  with  regard  to  every  print  pixel, 
the  LED  2,  the  LED  3,  and  the  LED  4  are  made  to  emit 
light  correspondingly  to  the  colour/density  of  the  pixel  to  30 
carry  out  exposure.  The  print  media  is  moved  in  the  right 
and  left  directions  in  Fig.  4.  The  head  is  moved  in  a  di- 
rection  perpendicular  to  the  section  in  Fig.  4,  which  is 
so-called  serial  writing.  By  these  two  movements,  the 
whole  plane  is  exposed.  35 
[0004]  As  an  example  of  the  media  used  for  this  print- 
er,  a  system  in  which  pigment  is  encapsulated  in  micro- 
capsules  is  put  to  practical  use.  In  this  system,  pigments 
of  cyan,  magenta,  and  yellow  are  encapsulated  in  mi- 
crocapsules  which  react  to  red  light,  green  light,  and  40 
blue  light,  respectively.  When  the  capsules  are  illumi- 
nated  by  the  corresponding  light,  they  are  cured,  while, 
when  the  capsules  are  not  illuminated  by  the  corre- 
sponding  light,  they  keep  their  soft  state  and  are  easy 
to  break.  The  media  is  exposed  to  red  light,  green  light,  45 
and  blue  light  conforming  to  the  colour  and  density  to 
be  printed.  After  that,  pressure  is  applied  to  the  media 
to  collapse  the  microcapsules  which  have  not  cured  to 
fix  the  pigment  to  develop  the  colour. 
[0005]  A  printer  according  to  this  system  has  been  so 
commercially  produced  as  a  handy  printer  that  is  capa- 
ble  of  colour  printing  with  a  simple  structure. 
[0006]  In  the  above  conventional  example,  since  pho- 
tosensitive  media  is  used,  it  is  designed  such  that  the 
media  is  not  exposed  to  the  external  light  in  the  print  55 
process.  However,  since  there  is  some  light  leakage,  in 
view  of  the  easiness  of  handling,  it  is  preferable  that  the 
sensitivity  to  light  is  low.  On  the  other  hand,  in  view  of 

the  writing  speed,  the  size  of  the  light  source,  and  the 
cost,  it  is  preferable  that  the  sensitivity  to  light  is  high. 
[0007]  Practically,  since  it  is  necessary  to  cure  the  mi- 
crocapsules  to  a  certain  extent  of  strength,  a  relatively 
high  level  of  light  power  is  required  to  accomplish  it. 
Therefore,  for  example,  one  pixel  is  exposed  to  light  not 
by  one  blue  LED  2  but  by  a  plurality  of  blue  LEDs  to 
enhance  the  power. 
[0008]  In  order  to  miniaturise  the  printer  head,  it  is 
preferable  that  the  number  of  LEDs  is  decreased,  which 
leads  to  lower  cost.  Further,  increased  light  emitting 
power  is  accompanied  by  increased  loss  requiring  a 
heat  radiating  mechanism,  which  is  also  a  disadvantage 
to  the  miniaturisation  and  lower  cost. 
[0009]  Accordingly,  it  is  desired  to  effectively  utilise 
the  light  generated  by  the  LEDs.  One  thing  which  is 
thought  of  is  to  increase  the  light  power  by  enlarging  the 
apertures  for  restricting  the  exposure  dot  sizes.  Howev- 
er,  enlarging  these  apertures  leads  to  decrease  in  the 
resolution  of  print  pixels  to  blur  an  image. 
[0010]  According  to  one  aspect  of  the  present  inven- 
tion,  there  is  provided  an  optical  writing  printer  head 
comprising:  a  plurality  of  light  sources  for  respectively 
emitting  light  of  different  wavelengths;  and  a  plurality  of 
apertures  each  for  restricting  the  exposure  dot  size  of  a 
respective  light  source,  characterised  in  that  the  sizes 
of  said  apertures  are  predetermined  in  accordance  with 
the  wavelength  of  the  light  to  be  emitted  by  the  respec- 
tive  light  source. 
[0011]  By  making  larger  the  aperture  with  respect  to 
a  colour  that  is  not  important  for  space  recognition  to 
decrease  the  number  of  the  LEDs  for  the  same  colour 
or  to  use  low-cost  LEDs  the  light  emitting  power  of  which 
is  low,  the  miniaturisation  and  lower  cost  is  realised. 
[0012]  Further,  when  one  pixel  is  exposed  to  light  by 
a  plurality  of  LEDs  of  the  same  colour,  since  the  time  for 
the  exposure,  pressure  application,  and  development 
varies,  the  extent  of  the  influence  of  light  emitted  from 
the  respective  LEDs  on  the  colour  development  varies. 
Therefore,  an  aperture  corresponding  to  an  LED  which 
emits  light  first  and  has  a  great  influence  is  made  larger 
to  more  effectively  utilise  the  light  emitting  power.  This 
makes  it  easy  to  dispose  of  the  radiated  heat,  and,  by 
utilising  LEDs  the  light  emitting  power  of  which  is  low, 
the  miniaturisation  and  lower  cost  is  made  possible. 
[0013]  Further,  according  to  the  present  invention,  by 
structuring  a  printer  provided  with  the  above  optical  writ- 
ing  printer  head  and  connecting  the  printer  with  an  in- 
formation  processing  apparatus,  a  print  system  is  struc- 
tured  such  that  the  printer  prints  information  transmitted 
from  the  information  processing  apparatus. 
[0014]  Embodiments  of  the  present  invention  will  now 
be  described  by  way  of  further  example  only  and  with 
reference  to  the  accompanying  drawings,  in  which: 

Fig.  1  is  a  sectional  view  illustrating  an  embodiment 
of  an  optical  writing  printer  head  according  to  the 
present  invention; 
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Fig.  2  is  a  plan  view  illustrating  an  upper  surface  of 
the  cover  in  Fig.  1  ; 
Fig.  3  is  a  plan  view  illustrating  another  embodiment 
of  an  optical  writing  printer  head  according  to  the 
present  invention;  and 
Fig.  4  is  a  sectional  view  illustrating  a  conventional 
optical  writing  printer  head. 

[0015]  An  embodiment  of  an  optical  writing  printer 
head  according  to  the  present  invention  will  be  de- 
scribed  using  the  sectional  view  of  Fig.  1  and  the  plan 
view  of  Fig.  2.  An  LED  2  for  emitting  blue  light,  an  LED 
3  for  emitting  green  light,  and  an  LED  4  for  emitting  red 
light  are  mounted  on  a  substrate  1  ,  and  a  cover  5  covers 
the  whole  upper  surface  of  the  substrate  1  .  An  aperture 
6  corresponding  to  the  LED  2,  an  aperture  7  correspond- 
ing  to  the  LED  3,  and  an  aperture  8  corresponding  to 
the  LED  4  are  provided  in  the  cover  5  to  restrict  the  beam 
sizes  of  the  blue  light,  green  light  and  red  light  going 
upward.  Separators  9  are  provided  between  the  LED  2 
and  the  LED  3  and  between  the  LED  3  and  the  LED  4 
to  avoid  leakage  in  the  lateral  direction  of  light  emitted 
by  the  respective  LEDs,  and  to  separate  the  light. 
[0016]  Exposure  to  light  by  only  the  LED  2  for  emitting 
blue  light  leads  to  colour  development  in  blue,  light  emis- 
sion  by  only  the  LED  3  for  emitting  green  light  leads  to 
colour  development  in  green,  light  emission  by  only  the 
LED  4  for  emitting  red  light  leads  to  colour  development 
in  red,  and  light  emission  by  all  the  LEDs  leads  to  white. 
In  the  human  sense  of  sight,  sensitivity  to  green  is  high, 
and,  with  regard  to  red,  a  gap  in  the  colour  is  relatively 
remarkably  recognised.  Accordingly,  enlarging  the  ap- 
erture  7  corresponding  to  the  green  LED  3  leads  to  a 
blurred  image.  On  the  other  hand,  enlarging  the  aper- 
ture  6  corresponding  to  the  blue  LED  2  has  only  small 
influence  on  an  image.  Therefore,  in  the  sectional  view 
of  Fig.  1,  the  aperture  7  is  small,  and  the  apertures  8 
and  6  are  made  larger  in  this  order. 
[0017]  Next,  the  upper  surface  of  the  cover  5  of  Fig. 
1  is  shown  in  the  plan  view  of  Fig.  2.  There  are  nine 
apertures  in  total  in  the  cover  5.  The  aperture  6  and  ap- 
ertures  10  and  13  correspond  to  the  blue  LED.  These 
pore  sizes  are  substantially  equal  to  one  another.  The 
aperture  7  and  apertures  11  and  14  correspond  to  the 
green  LED.  These  pore  sizes  are  also  substantially 
equal  to  one  another.  The  aperture  8  and  aperture  12 
and  1  5  correspond  to  the  red  LED.  These  pore  sizes  are 
also  substantially  equal  to  one  another.  For  example, 
when  a  certain  pixel  is  exposed  to  red  light,  the  pixel  is 
illuminated  by  light  through  the  aperture  8.  Then,  the 
media  moves  upward  in  Fig.  2.  When  the  pixel  comes 
to  the  position  of  the  aperture  1  2,  the  pixel  is  illuminated 
by  light  through  the  aperture  12.  Finally,  when  the  pixel 
comes  to  the  position  of  the  aperture  15,  the  pixel  is  il- 
luminated  by  light  through  the  aperture  15,  and  thus  the 
exposure  is  completed.  In  order  to  carry  out  exposure 
with  regard  to  the  whole  plane,  the  media  is  moved  up- 
ward  in  Fig.  2  as  described  in  the  above,  and  further,  the 

printer  head  is  moved  in  the  right  and  left  directions  in 
Fig.  2  as  the  exposure  is  carried  out.  By  this,  with  regard 
to  one  pixel,  three  times  of  blue  exposure,  three  times 
of  green  exposure,  and  three  times  of  red  exposure  are 

5  carried  out,  and  thus,  nine  times  of  exposure  is  carried 
out  in  total. 
[0018]  Since  the  blue  apertures  are  made  larger  in 
this  way,  the  efficiency  of  the  light  use  is  high,  and,  de- 
pending  on  the  situation,  the  number  of  the  blue  LEDs 

10  can  be  decreased,  or,  low-cost  LEDs  the  light  emitting 
power  of  which  is  low  can  be  used.  Further,  in  case  the 
same  LEDs  are  used,  the  input  power  can  be  lowered, 
and  thus,  the  heat  loss  of  the  LEDs  is  decreased  to  make 
the  heat  radiation  easier.  Especially,  with  regard  to  a  se- 

15  rial  exposure  type  head  in  which  the  printer  head  moves, 
the  miniaturisation  of  the  head  affects  the  miniaturisa- 
tion  of  the  whole  apparatus,  and,  since  the  head  moves 
and  it  is  difficult  to  form  a  heat  radiating  structure,  there 
is  a  strong  demand  for  effective  utilisation  of  the  light 

20  power.  Further,  decreases  in  the  input  power  of  the 
LEDs  leads  to  decrease  in  the  power  source  capacity, 
which  is  effective  in  the  miniaturisation  and  lower  cost 
of  the  printer  as  a  whole. 
[001  9]  Another  embodiment  of  an  optical  writing  print- 

25  er  head  according  to  the  present  invention  will  be  de- 
scribed  using  a  plan  view  of  Fig.  3.  Similarly  to  Fig.  2, 
Fig.  3  illustrates  the  upper  surface  of  the  cover  5,  which 
has  nine  apertures  in  total.  Apertures  16,  19,  and  22  cor- 
respond  to  the  blue  LED,  apertures  1  7,  20,  and  23  cor- 

30  respond  to  the  green  LED,  and  apertures  18,  21,  and 
24  correspond  to  the  red  LED.  The  apertures  16,  17, 
and  18  are  large,  and  the  apertures  22,  33,  and  24  are 
small.  On  the  other  hand,  the  sizes  of  the  apertures  1  6, 
17,  and  18  are  substantially  equal  to  one  another.  Sim- 

35  ilarly,  the  sizes  of  the  apertures  19,  20  and  21  are  sub- 
stantially  equal  to  one  another,  and  the  sizes  of  the  ap- 
ertures  22,  23,  and  24  are  also  substantially  equal  to 
one  another.  The  light  emitting  operation  of  the  LED  light 
sources  is  similar  to  the  case  of  Fig.  2.  When  a  certain 

40  pixel  is  exposed  to  red  light,  the  pixel  is  illuminated  by 
light  through  the  aperture  18,  then  illuminated  by  light 
through  the  aperture  21,  and  finally  illuminated  by  light 
through  the  aperture  24,  and  thus  the  exposure  is  com- 
pleted. 

45  [0020]  In  the  media  used  here,  microcapsules  are 
cured  by  light.  Since  this  is  chemical  reaction,  the  ob- 
tained  pigment  density  varies  depending  on  the  time  for 
the  exposure,  pressure  application,  and  collapse  of  the 
capsules.  In  other  words,  the  effect  of  the  exposure 

so  through  the  aperture  18  which  is  the  first  exposure  is 
great  while  the  effect  of  the  exposure  through  the  aper- 
ture  24  which  is  the  last  exposure  is  small.  Therefore, 
by  making  larger  the  aperture  of  the  first  exposure,  the 
light  emitting  power  is  effectively  used  to  greatly  control 

55  the  colour  development.  The  last  aperture  realises  fine 
control  of  the  colour  development  and  assurance  of  the 
resolution.  Thus,  the  exposure  power  as  a  whole  can  be 
decreased. 
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[0021]  Similarly  to  the  case  of  Fig.  1  and  Fig.  2,  this 
makes  the  miniaturisation  and  lower  cost  of  the  printer 
head  possible.  Though  the  description  in  the  above  is 
only  with  regard  to  the  serial  writing  system  in  which  the 
head  moves,  also  in  the  case  of  the  system  in  which 
writing  for  one  line  is  conducted  at  a  time,  similarly,  by 
optimising  the  sizes  of  the  apertures,  it  is  possible  to 
improve  the  cost  performance. 
[0022]  Further,  by  varying  the  sizes  of  the  apertures 
depending  on  the  colour  of  the  LEDs  and  by  varying  the 
sizes  of  the  apertures  used  in  writing  a  plurality  of  times 
among  those  for  the  same  colour,  the  multiplier  effect  of 
the  both  may  be  sought. 
[0023]  Further,  the  light  source  is  not  limited  to  LEDs, 
and  the  present  invention  can  be  applied  also  to  sys- 
tems  in  which  discharge  light  emitting  lamps  or  filament 
lamps  using  wavelength  filters  and/or  optical  shutters 
are  used.  These  also  fall  within  the  scope  of  the  present 
invention. 
[0024]  It  is  obvious  that  the  optical  writing  printer  head 
structured  as  above  is  adopted  to  structure  a  printer. 
Further,  it  is  also  possible  to  structure  a  print  system  by 
connecting  the  printer  structured  in  this  way  with  an  in- 
formation  processing  apparatus  such  that  the  printer 
prints  information  transmitted  from  the  information 
processing  apparatus. 
[0025]  By  using  an  optical  writing  printer  head  accord- 
ing  to  the  present  invention,  the  efficiency  of  utilising  the 
light  emitting  power  is  improved,  the  number,  the  power, 
and  the  sizes  of  light  emitting  sources  can  be  reduced, 
and  heat  generation  is  decreased.  Thus,  the  size  and 
the  cost  of  a  heat  radiating  mechanism  can  be  de- 
creased.  These  effects  make  it  possible  to  miniaturise 
and  to  lower  cost  of  a  printer  head,  and  further,  a  great 
contribution  is  made  to  the  miniaturisation  and  lower 
cost  of  a  printer  set  as  a  whole,  and  thus,  the  effects  of 
using  the  present  invention  are  great. 
[0026]  It  will,  of  course,  be  appreciated  that  the  ex- 
pression  "wavelength"  as  used  herein  refers  to  a  range 
of  actual  values  corresponding  for  example  to  "red"  light 
rather  than  one  specific  numeric  wavelength  value. 

Claims 

1.  An  optical  writing  printer  head  comprising: 

a  plurality  of  light  sources  for  respectively  emit- 
ting  light  of  different  wavelengths;  and 
a  plurality  of  apertures  each  for  restricting  the 
exposure  dot  size  of  a  respective  light  source, 
characterised  in  that  the  sizes  of  said  apertures 
are  predetermined  in  accordance  with  the 
wavelength  of  the  light  to  be  emitted  by  the  re- 
spective  light  source. 

2.  An  optical  writing  printer  head  comprising: 

a  plurality  of  light  sources  for  emitting  light  of 
different  wavelengths  for  exposing  print  paper 
developing  colours  according  to  the  exposure 
wavelengths  by  being  exposed  to  light  of  differ- 

5  ent  wavelengths;  and 
a  plurality  of  apertures  each  for  restricting  the 
exposure  dot  size  of  a  respective  light  source, 
characterised  in  that  the  sizes  of  said  apertures 
are  predetermined  according  to  the  colours  to 

10  be  developed  on  said  print  paper. 

3.  An  optical  writing  printer  head  as  claimed  in  claim 
2,  wherein: 

is  said  print  paper  develops  colours  of  a  red  re- 
gion,  a  green  region,  and  a  blue  region  respec- 
tively  by  being  exposed  to  light  emitted  from 
said  respective  plurality  of  light  emitting  sourc- 
es;  and 

20  the  sizes  of  said  apertures  have  the  relationship 
of  the  size  of  the  blue  apertures  being  greater 
than  the  size  of  the  red  apertures  which  in  turn 
are  greater  than  the  size  of  the  green  apertures 
where  the  apertures  correspond  to  the  colours 

25  of  said  light  emitting  sources  for  developing  the 
colours  of  said  respective  regions. 

4.  An  optical  writing  printer  head  as  claimed  in  any  pre- 
ceding  claim,  comprising  a  plurality  of  light  sources 

30  for  each  of  said  different  wavelengths  and  a  respec- 
tive  aperture  for  each  light  source  wherein  the  size 
of  the  apertures  for  light  sources  of  the  same  wave- 
length  differ  from  each  other. 

35  5.  An  optical  writing  printer  head  as  claimed  in  claim 
1,  carrying  out  writing  during  its  mechanical  move- 
ment  in  one  direction  with  respect  to  the  print  plane. 

6.  An  optical  writing  printer  head  as  claimed  in  any  pre- 
40  ceding  claim,  further  comprising  a  plurality  of  optical 

shutters  each  corresponding  to  a  respective  light 
source. 

7.  A  printer  comprising  an  optical  writing  printer  head 
45  as  claimed  in  any  one  of  claims  1  to  6. 

8.  A  print  system  comprising  a  printer  as  claimed  in 
claim  7  and  an  information  processing  apparatus 
connected  thereto. 
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