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g)  An  image  processor  with  laser  means  operable  as  an  image  reader  and  a  printer. 

©  An  image  processor  comprising  an  image  sen- 
sor  for  reading  an  image  of  a  document,  an  image 
forming  processor  with  a  photocoductor,  a  laser  de- 
vice  (20,21)  for  emitting  a  laser  beam  and  a  switch- 
ing  mirror  (24)  being  operable  between  the  first 
position  for  deflecting  the  laser  beam  toward  the 
document  and  the  second  position  for  deflecting  the 
laser  beam  toward  the  photoconductor  is  disclosed. 

The  image  processor  controls  the  laser  device 
(20,21)  and  the  switching  mirror  (24)  so  as  to  scan  a 
document  in  image  reading  mode  and,  in  image 
forming  mode,  controls  them  so  as  to  form  an  elec- 
trostatic  latent  image  according  to  image  data  read 

^ b y   the  image  sensor  and  print  an  image  correspond- 
i n g   to  the  document  image. 
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An  Image  Processor  with  laser  means  operable  as  an  image  reader  and  a  printer 

3ACKGR0UND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  an  image  pro- 
:essor  providing  laser  means  which  is  usable  for 
both  of  an  image  reader  and  a  printer. 

Description  of  the  Prior  Art 

Recently,  the  image  reader  for  reading  an  im- 
age  of  a  document  as  binarized  image  data  and  the 
printer  for  printing  an  image  of  a  document  accord- 
ing  to  outputs  from  the  image  reader  are  widely 
used.  As  to  the  image  reader,  so  called  image 
scanner  is  widely  used  which  provides  a  CCD 
(charge  coupled  device)  array  for  reading  an  image 
of  a  document  by  scanning  the  image.  As  to  the 
printer,  various  printers  such  as  so  called  wire  dot 
printer,  laser  printer  and  the  like  are  used. 

In  the  laser  printer,  a  latent  image  is  formed  on 
a  photoconductor  by  scanning  the  photoconductor 
with  a  laser  beam  being  modulated  in  accordance 
with  image  data,  the  latent  image  is  developed  with 
toner  and  the  developed  image  is  transferred  on  a 
paper  sheet. 

Conventionally,  the  image  reader  and  the  print- 
er  are  manufactured  as  apparatuses  independent 
from  each  other  although  they  can  be  connected 
with  each  other  so  as  to  print  out  an  image  of  a 
document  based  on  image  data  read  by  the  image 
reader. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide 
an  image  processor  being  able  to  read  an  image  of 
a  document  and  print  out  the  read  image. 

Another  object  of  the  present  invention  is  to 
provide  an  image  processor  having  laser  means 
being  usable  for  both  of  reading  an  image  of  a 
document  and  printing  out  the  image  having  been 
read. 

In  order  to  accomplish  these  objects,  according 
to  the  present  invention,  there  is  provided  an  image 
processor  comprising:  an  image  sensor  for  reading 
an  image  of  a  document  upon  scanning  the  docu- 
ment;  an  image  forming  processor  with  a  photocon- 
ductor  for  developing  an  electrostatic  latent  image 
formed  on  the  photoconductor  and  transferring  the 
developed  image  onto  a  sheet;  a  laser  means  for 
emitting  a  laser  beam;  a  switching  mirror  being 

operable  between  the  first  position  for  deflecting 
the  laser  beam  toward  the  document  and  the  sec- 
ond  position  for  deflecting  the  laser  beam  toward 
the  photoconductor;  and  a  laser  control  means  for 

5  controlling  said  laser  means  and  said  switching 
mirror  so  as  to  scan  a  document  in  image  reading 
mode  and  so  as  to  form  an  electrostatic  latent 
image  according  to  image  data  read  by  said  image 
sensor  in  image  forming  mode. 

w  Accordingly,  a  document  is  illuminated  and 
scanned  by  said  laser  device  in  the  image  reading 
mode,  and  the  scanned  image  of  a  document  is 
read  by  said  image  sensor. 

On  the  contrary,  in  the  image  forming  mode, 
75  said  laser  device  is  driven  according  to  image  data 

read  by  said  image  sensor  and  the  laser  beam 
emitted  therefrom  is  deflected  toward  said 
photoconductor  by  said  switching  means  to  form 
an  electrostatic  latent  image  on  said  photoconduc- 

20  tor. 

BRIEF  DESCRIPTION  OF  DRAWINGS 

25  These  and  other  objects  and  features  of  the 
present  invention  will  become  more  apparent  when 
the  preferred  embodiment  of  the  present  invention 
is  described  in  detail  with  reference  of  accom- 
panied  drawings  in  that; 

30  Fig.  1  is  a  schematic  cross-sectional  view  of 
an  image  processor  according  to  the  present  inven- 
tion; 

Fig.  2  is  a  schematic  plan  view  of  the  laser 
device  shown  in  Fig.  1  ; 

35  Fig.  3  is  a  block  diagram  of  a  control  circuit 
of  the  image  processor  according  to  the  present 
invention;  and 

Fig.  4  is  a  flow  chart  of  a  control  program  to 
be  executed  by  the  control  circuit  shown  in  Fig.  3. 

40 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

45 
Fig.  1  shows  a  schematic  cross-sectional  view 

of  an  image  processor  according  to  the  present 
invention. 

A  photoconductor  drum  1  is  arranged  in  the 
so  center  portion  of  the  body  of  the  image  processor. 

Around  the  photoconductor  drum  1,  a  sensitizing 
charger  2,  a  developing  unit  3,  a  transferring  charg- 
er  4,  a  cleaner  5,  an  erasing  charger  6  and  an 
erasing  lamp  7  are  arranged. 

On  the  upper  surface  of  the  body  of  the  image 
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processor,  a  slit  1  1  is  perforated  in  order  to  read  an 
image  of  a  document  and  a  roller  29  is  provided  for 
feeding  a  document  so  as  to  cross  tr.o  slit  11.  T 
document  to  be  read  is  set  towara  the  feec 
roller  29  from  the  left-hand  side  thereof  in  Fig.  1  . 

An  image  sensor  26  for  reading  an  image  of  a 
document  is  provided  below  the  slit  1  1  .  The  image 
sensor  26  can  be  comprised  of  a  CCD  array. 

A  laser  device  for  generating  a  laser  beam  is 
arranged  in  an  upper  space  of  the  body. 

Fig.  2  shows  a  plan  view  of  the  laser  device. 
Laser  light  emitted  from  a  laser  diode  20  is 

condensed  into  a  pencil  laser  beam  by  a  con- 
denser  lens  21  and  the  laser  beam  is  projected  to 
either  one  of  reflection  mirrors  of  a  polygon  mirror 
device  22  and  is  reflected  toward  a  switching  mir- 
ror  24  thereby.  The  polygon  mirror  device  22  is 
driven  to  rotate  around  the  center  axis  thereof  at  a 
high  speed  by  a  motor  23.  According  to  the  rota- 
tion  of  the  polygon  mirror  22,  the  laser  beam  is 
scanned  from  one  end  24a  to  the  other  end  24b  of 
the  switching  mirror  24  in  the  lengthwise  direction 
thereof.  Before  the  starting  end  24a  of  the  switch- 
ing  mirror  24,  there  is  arranged  a  small  reflecting 
mirror  27  and  a  photo-sensor  28  is  provided  for 
detecting  a  timing  when  the  laser  beam  impinges 
onto  the  small  reflecting  mirror  27.  This  timing 
indicates  a  start  timing  for  starting  one  line  scan  for 
the  photoconductor  drum  1  or  a  document  and, 
therefore,  the  controller  of  the  image  processor 
controls  individual  devices  thereof  in  synchronous 
with  the  start  timing. 

Referring  to  Fig.  1  again,  the  switching  mirror 
24  is  supported  by  an  operating  device  25.  The 
operating  device  25  rotates  the  switching  mirror  24 
from  an  upward  position  for  deflecting  the  laser 
beam  toward  the  slit  1  1  to  a  downward  position  for 
deflecting  the  laser  beam  toward  the  photoconduc- 
tor  drum  1  or  vice  versa,  as  indicated  by  imaginary 
lines  in  Fig.  1  . 

In  the  state  that  the  switching  mirror  24  is 
switched  to  the  upward  position,  the  laser  beam 
scanned  by  the  polygon  mirror  22  is  deflected 
toward  the  slit  11  to  illuminate  a  document  set 
thereon  and  the  light  reflected  from  the  document 
is  projected  to  the  image  sensor  26.  Namely,  the 
image  of  the  document  is  read  by  the  image  sen- 
sor  26. 

+  On  the  contrary,  when  the  switching  mirror  24 
is  switched  to  the  downward  position,  the  laser 
beam  generated  in  accordance  with  image  data  is 

V  deflected  to  expose  the  photoconductor  drum  1 
and,  thereby,  a  latent  image  corresponding  to  the 
image  of  the  document  is  formed.  Fig.  1  shows  the 
downward  position  of  the  switching  mirror  24  and 
Fig.  2  shows  the  upward  position  thereof. 

Upon  printing,  a  blank  paper  sheet  supplied 
from  a  cartridge  10  is  fed  by  a  pair  of  timing  rollers 

vd.  10  a  transiemng  siauun  anu  me  sneei  un  mnui 
a  toner  image  is  transferred  is  conveyed  to  a  fixing 
device  16  to  fix  the  toner  image.  Then,  the  sheet  is 
discharged  by  a  pair  of  discharging  rollers  17  onto 

>  a  tray  18. 
Fig.  3  shows  a  block  diagram  of  a  control 

circuit  of  the  image  processor. 
The  control  circuit  includes  a  controller  30  be- 

ing  comprised  of  a  microcomputer.  The  controller 
o  30  controls  a  laser  driving  section  31  for  driving  the 

laser  diode  20  and  the  motor  23  which  rotate  the 
polygon  mirror  22,  a  mirror  switching  section  32  for 
switching  the  switching  mirror  24  from  the  upward 
position  to  the  downward  position  or  vice  versa,  an 

5  image  forming  processing  section  33  which  con- 
trols  the  electro-photographic  image  forming  pro- 
cess,  an  image  reading  section  34  including  the 
image  sensor  26  and  a  displaying  section  35  for 
displaying  various  operating  states  according  to 

o  indications  through  an  operation  panel  (not  shown) 
by  the  user. 

Further,  the  controller  is  connected  with  a  data 
processor  37  for  processing  and  storing  image  data 
through  an  interface  36  in  order  to  enter  image 

b  data  into  the  data  processor  37  and/or  to  access 
image  data  from  the  latter. 

Fig.  4  shows  a  flow  chart  of  a  main  routine  to 
be  executed  by  the  controller  30. 

When  the  main  routine  is  started,  it  is  checked 
io  at  step  n1  whether  a  READ  command  is  received 

or  not.  If  received,  the  controller  30  executes  the 
image  reading  mode  defined  from  step  n3  to  step 
n6. 

If  not  received,  the  process  goes  to  step  n2  in 
is  order  to  check  whether  image  data  to  be  printed  is 

received  or  not. 
If  the  image  data  is  received,  the  controller  30 

executes  the  printing  mode. 
When  the  READ  command  is  received,  the 

io  switching  mirror  24  is  switched  to  the  upward  posi- 
tion  at  step  n3  and  the  feeding  roller  29  is  driven  to 
feed  a  document  at  step  n4.  When  a  document  is 
inserted  to  the  feeding  roller  29  at  step  n5,  the 
laser  diode  20  is  driven  to  read  the  image  of  the 

45  document. 
Image  data  read  by  the  image  sensor  26  is 

transmitted  to  the  data  processor  37  at  step  n6. 
On  the  contrary,  when  image  data  is  received 

from  the  data  processor  37  at  step  n2,  the  switch- 
so  ing  mirror  24  is  switched  to  the  downward  position 

at  step  n7  and,  then,  the  laser  diode  20  is  driven 
according  to  the  image  data  to  form  a  latent  image 
corresponding  thereto  on  the  photoconductor  drum 
1. 

55  At  the  same  time,  the  image  forming  process- 
ing  section  33  controls  individual  devices  arranged 
around  the  photoconductor  drum  1  to  print  an 
image  of  a  document  on  a  paper  sheet  at  step  n8. 
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As  is  apparent  from  the  above,  the  image  pro- 
cessor  is  operable  not  only  as  an  image  reader  but 
also  as  a  printer.  In  other  words,  the  image  proces- 
sor  according  to  the  present  invention  has  duplex 
functions  of  an  image  reader  and  a  printer.  5 

Further,  it  is  to  be  noted  that  the  image  proces- 
sor  can  have  a  copying  function  by  providing  a 
light  path  for  guiding  the  light  reflected  from  a 
document  onto  the  photoconductor  drum  1  directly. 

It  is  also  possible  to  composite  or  edit  images  w 
by  modulating  the  laser  beam  according  to  respec- 
tive  edition  modes  beforehand.  In  this  case,  the 
edition  of  images  can  be  performed  without  pro- 
cessing  image  data  on  an  image  memory. 

The  preferred  embodiments  described  herein  ?5 
are  illustrative  and  not  restrictive,  the  scope  of  the 
invention  being  indicated  by  the  appended  claims 
and  all  variations  which  come  within  the  meanings 
of  the  claims  are  intended  to  be  embraced  herein. 

Claims 

1  .  An  image  processor  comprising: 
an  image  sensor  for  reading  an  image  of  a  docu-  25 
ment  upon  scanning  the  document; 
an  image  forming  processor  with  a  photoconductor 
for  developing  an  electrostatic  latent  image  formed 
on  the  photoconductor  and  transferring  the  devel- 
oped  image  onto  a  sheet;  30 
a  laser  means  for  emitting  a  laser  beam; 
a  switching  mirror  being  operable  between  the  first 
position  for  deflecting  the  laser  beam  toward  the 
document  and  the  second  position  for  deflecting 
the  laser  beam  toward  the  photoconductor;  and  35 
a  laser  control  means  for  controlling  said  laser 
means  and  said  switching  mirror  so  as  to  scan  a 
document  in  image  reading  mode  and  so  as  to 
form  an  electrostatic  latent  image  according  to  im- 
age  data  read  by  said  image  sensor  in  image  40 
forming  mode. 

2.  An  image  processor  as  claimed  in  claim  1, 
in  which  said  image  sensor  is  comprised  of  a  CCD 
array. 

3.  An  image  processor  as  claimed  in  claim  1,  45 
in  which  said  laser  means  is  comprised  of  a  laser 
diode,  a  condenser  lens  and  a  polygon  mirror 
which  is  driven  to  rotate  around  the  center  axis 
thereof. 

4.  An  image  processor  as  claimed  in  claim  1,  50 
further  comprising  a  feed  roller  for  feeding  a  docu- 
ment  in  order  to  scan  it  by  the  laser  beam. 

5.  An  image  processor  as  claimed  in  claim  4, 
further  comprising  a  slit  means  across  which  the 
document  is  fed  by  said  feed  roller.  55 

4 
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