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Description 

The  present  invention  relates  to  color  image 
forming  apparatuses,  and  more  particularly  to  a 
color  image  forming  apparatus  suitable  for  image 
forming  in  electrophotography. 

In  recent  years,  in  image  forming  by  elec- 
trophotography,  an  image  forming  apparatus  has 
appeared  where  an  original  image  (document)  of 
full  color  is  used  and  a  copied  substance  of  full 
color  is  obtained.  Since  a  multicolor  image  readily 
enables  not  only  to  reproduce  a  person,  a  still  life, 
a  landscape  or  the  like  but  also  to  incorporate 
much  informations  in  one  recording  image,  it  is 
significantly  favorable  for  a  drawing,  a  table  or  the 
like. 

Under  such  circumstances,  various  methods 
and  apparatuses  for  multicolor  image  forming  have 
been  proposed. 

For  example,  a  method  has  been  disclosed 
where  a  plurality  of  latent  image  forming  means 
and  a  plurality  of  developing  means  are  arranged 
around  a  rotating  drum-shaped  photosensitive 
member,  and  the  latent  image  forming  and  the 
developing  are  repeated,  thereby  visible  images 
being  different  from  each  other  in  color  are  formed 
in  superposed  manner  on  the  drum-shaped  pho- 
tosensitive  member  and  the  superposed  images 
are  transferred  at  a  stroke  onto  a  recording  paper 
(Japanese  Pat.  Laid  Open  Nos.  52-106743,  56- 
144452,  58-79261,  61-170754). 

Also  a  method  has  been  disclosed  where  one 
latent  image  forming  means  and  a  plurality  of  de- 
veloping  means  are  arranged  around  a  rotating 
drum-shaped  photosensitive  member,  and  the  la- 
tent  image  forming  and  the  developing  regarding 
one  color  are  performed  per  each  rotation  of  the 
photosensitive  member,  thereby  multicolor  visible 
images  are  formed  by  a  plurality  of  rotations  of  the 
photosensitive  member  and  the  multicolor  images 
are  transferred  at  a  stroke  onto  a  recording  paper 
(Japanese  Pat.  Laid  Open  Nos.  60-76766,  60- 
95456,  61-170754). 

In  the  method  of  the  former,  when  color  to  be 
reproduced  is  full  color  composed  of  yellow,  ma- 
genta,  cyan  and  further  black  if  necessary,  the 
latent  image  forming  means  and  the  developing 
means  respectively  having  the  same  number  as 
sorts  of  the  colors  must  be  arranged  around  the 
photosensitive  member,  thereby  the  diameter  of 
the  photosensitive  member  becomes  large  and 
therefore  the  apparatus  becomes  large.  Further- 
more,  during  the  latent  image  forming,  in  order  to 
assure  registration  (called  as  regist  hereinafter)  of 
each  color  separation  latent  image,  control  and 
device  to  raise  significantly  the  write  accuracy  of 
the  latent  image  forming  means,  such  as  laser, 
LED,  LCS  or  the  like,  are  necessary.  On  the  other 

hand,  since  the  read  scan  of  one  time  is  sufficient, 
the  regist  of  read  is  good  but  the  image  memory  of 
large  capacity  is  necessary. 

In  the  method  of  the  latter,  since  the  latent 
5  image  forming  means  is  single,  the  apparatus  be- 

comes  compact  in  comparison  to  the  method  of 
the  former.  Particularly  since  the  latent  image  for- 
ming  means  can  be  used  commonly,  this  method 
is  advantageous  in  the  regist  assurance  of  latent 

io  image.  However,  the  photosensitive  member  must 
be  rotated  in  the  same  number  as  sorts  of  the 
colors  and  therefore  the  speed  of  multicolor  image 
forming  becomes  slow.  On  the  other  hand,  when 
the  image  memory  is  not  provided,  the  read  scan 

75  is  performed  three  or  four  times,  thereby  the  regist 
of  the  read  means  becomes  a  problem  on  the 
contrary  to  the  method  of  the  former. 

In  a  conventional  image  forming  apparatus 
where  a  plurality  of  laser  rays  are  individually 

20  scanned  and  a  composite  image  is  formed  on  a 
photosensitive  member,  rotary  polygon  mirrors  of 
the  scanning  means  and  f  -  6  lenses  for  correcting 
the  spot  incident  distribution  of  laser  rays  and  the 
focus  variation  are  necessary  by  the  number  as 

25  that  of  the  laser  rays.  Moreover,  the  spot  incident 
positions  of  the  plurality  of  laser  rays  must  be 
suitably  registered.  The  exact  and  stable  registra- 
tion  is  very  difficult  because  the  rotary  polygon 
mirrors  include  variation  in  the  rotational  speed  and 

30  the  surface  precision. 
In  order  to  eliminate  the  above-mentioned 

problems,  an  image  recording  apparatus  is  pro- 
posed  in  Japanese  Pat.  Laid  Open  No.  56-161566 
where  when  two  laser  beams  are  incident  in  dif- 

35  ferent  angles  to  the  same  surface  of  one  rotary 
polygon  mirror  and  the  scanned  laser  rays  are 
incident  to  a  photosensitive  member  through  a 
common  f  -  6  lens,  a  laser  ray  being  incident 
slantwise  to  the  rotary  axis  of  the  rotary  polygon 

40  mirror  is  made  incident  through  a  cylindrical  lens 
correcting  distortion  of  the  scanning  line.  Also  an 
image  recording  apparatus  is  proposed  in  Japa- 
nese  Pat.  Laid  Open  No.  58-95361  where  two  laser 
beams  are  incident  respectively  to  different  sur- 

45  faces  of  one  rotary  polygon  mirror,  and  the  respec- 
tively  scanned  laser  rays  are  incident  through  f  -  6 
lens  to  separate  electrophotographic  sensitive 
members,  and  further  toner  images  formed  on  the 
electrophotographic  sensitive  members  are  trans- 

50  ferred  onto  a  transfer  paper  and  composed.  Apart 
from  the  point  that  laser  lays  in  the  latter  apparatus 
are  incident  to  separate  electrophotographic  sen- 
sitive  members  and  toner  images  are  formed  and 
therefore  the  registration  is  difficult,  optical  systems 

55  of  both  recording  apparatuses  will  be  compared.  In 
the  former,  since  two  laser  rays  are  incident  to  the 
same  surface  of  the  rotary  polygon  mirror,  although 
problem  of  difficulty  of  the  registration  due  to  vari- 
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ation  of  the  surface  precision  is  little  in  comparison 
to  the  latter  where  laser  rays  are  incident  to  dif- 
ferent  surfaces,  the  problem  cannot  be  entirely 
eliminated  because  of  difference  of  incident  angles 
and  there  is  another  problem  that  the  cylindrical 
lens  for  correction  is  necessary.  In  the  latter,  since 
two  laser  rays  can  be  incident  respectively  or- 
thogonal  to  the  rotary  axis  of  the  rotary  polygon 
mirror,  a  cylindrical  lens  is  not  required.  However, 
since  two  laser  rays  are  incident  to  different  sur- 
faces  as  above  described,  difficulty  of  the  registra- 
tion  due  to  variation  of  the  surface  precision  be- 
comes  large  in  comparison  to  the  former.  Also  a 
problem  exists  in  that  the  f  -  0  lens  is  required  per 
each  laser  ray,  and  further  an  essential  problem 
exists  in  that  the  scanning  directions  of  two  laser 
rays  are  reverse  to  each  other. 

Also  in  a  conventional  color  image  forming 
apparatus  as  above  described,  developing  devices 
can  be  installed  and  detached  individually,  and 
when  all  developing  devices  are  installed  or  de- 
tached  for  inspection  or  maintenance,  a  problem 
exists  in  that  much  labor  is  required.  As  a  color 
image  forming  apparatus  to  eliminate  the  problem, 
the  present  inventors  previously  invented  an  ap- 
paratus  having  one  electrostatic  image  forming 
means  where  all  of  plural  developing  devices  are 
enclosed  in  one  case  and  therefore  can  be  in- 
stalled  and  detached  together  with  the  case.  In  this 
constitution,  however,  when  the  developing  devices 
become  3  ~  4  in  number,  the  case  becomes  large 
and  heavy  and  therefore  a  problem  exists  in  that 
the  case  is  inconvenient  for  installing  or  detaching 
and  also  the  setting  accuracy  of  the  developing 
devices  is  liable  to  be  deteriorated.  On  the  other 
hand,  in  an  apparatus  having  a  plurality  of  electro- 
static  image  forming  means,  since  distance  be- 
tween  the  developing  devices  becomes  longer,  if 
all  developing  devices  are  enclosed  in  one  case 
and  then  installed  or  detached  together  with  the 
case,  the  above-mentioned  problem  will  become 
further  serious. 

The  use  of  a  rotary  polygon  mirror  and  of  a  f-0 
lens  in  an  image  forming  apparatus  is  described  in 
US-A-4,590,514. 

The  document  JP-A-59  221  166  discloses  a 
color  image  forming  apparatus  according  to  the 
preamble  part  of  patent  claim  1  ,  comprising  a  color 
image  reading  means  for  optically  scanning  a  doc- 
ument,  means  for  forming  color  information  based 
on  a  color  separating  information  applied  from  said 
reading  means,  a  rotatable  image  retainer,  charging 
means  for  charging  the  surface  of  said  image  re- 
tainer,  a  plurality  of  latent  image  forming  means  for 
forming  latent  images  at  a  common  region  on  said 
image  retainer  at  their  respective  writing  positions 
in  accordance  with  said  color  information,  and  a 
plurality  of  developing  means,  each  developing  one 

of  said  latent  images  to  form  a  multicolor  image 
composed  of  multiple  toner  images  on  said  image 
retainer. 

It  is  the  object  of  the  invention  to  improve  this 
5  prior  apparatus  and  to  provide  a  color  image  for- 

ming  apparatus  which  can  perform  image  forming 
at  high  speed  and  wherein  a  clear  color  image 
without  color  slippage  can  be  obtained. 

This  object  is  achieved  by  a  color  image  for- 
io  ming  apparatus  of  claim  1  . 

In  a  preferred  embodiment  of  the  image  for- 
ming  apparatus,  one  rotary  polygon  mirror  or  one  f- 
0  lens  is  sufficient  for  a  plurality  of  laser  rays,  a 
cylindrical  lens  is  not  required  after  the  f-0  lens,  the 

is  plurality  of  laser  rays  are  the  same  in  the  scanning 
direction,  and  problem  of  difficulty  of  the  registra- 
tion  due  to  variation  of  the  surface  precision  of  the 
rotary  polygon  mirror  can  be  entirely  eliminated.  In 
such  apparatus,  a  plurality  of  scanned  laser  rays  is 

20  incident  to  a  surface  of  a  photosensitive  member  at 
different  positions  respectively  and  a  composite 
image  is  formed,  laser  rays  being  different  in 
wavelength  are  used  as  the  plurality  of  laser  rays, 
the  plurality  of  laser  rays  are  combined  in  the  same 

25  optical  path  by  a  combining  means  and  incident  to 
a  rotary  polygon  mirror,  and  reflected  laser  rays 
are  separated  again  by  a  separating  means  in 
optical  paths  and  incident  respectively  to  the  sur- 
face  of  the  photosensitive  member. 

30  Also  appropriate  is  an  information  recording 
optical  system  comprising  a  light  source  for  gen- 
erating  a  plurality  of  light  beams  in  parallel,  a 
single  deflective  device  for  scanning  the  plurality  of 
light  beams,  and  a  focusing  optical  system  for 

35  focusing  the  light  beams,  wherein  the  focusing 
optical  system  is  arranged  in  parallel  correspond- 
ing  to  each  light  beam. 

Where  the  focusing  optical  system  represents 
an  optical  system  including  a  lens,  a  mirror  and  the 

40  like  for  focusing  the  light  beams  after  passing 
through  the  deflection  device  onto  the  recording 
member. 

A  color  image  forming  apparatus  is  provided 
wherein  relatively  little  labor  is  required  for  install- 

45  ing  or  detaching  all  developing  devices  and  means 
for  installing  or  detaching  the  developing  devices  is 
of  relatively  small  size  and  light  weight  and  can  be 
conveniently  treated,  and  further  the  color  image 
can  be  formed  in  a  relatively  short  time. 

50  Another  example  of  the  invention  includes  an 
electrostatic  image  forming  means  and  developing 
devices  being  three  or  four  in  number,  arranged 
around  an  image  retainer,  an  electrostatic  image 
formed  on  the  image  retainer  by  the  electrostatic 

55  image  forming  means  is  developed  into  toner  im- 
ages  by  the  developing  devices,  and  the  process  is 
repeated  thereby  a  color  image  composed  of  the 
toner  images  is  formed  on  the  image  retainer, 
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characterized  in  that  the  electrostatic  image  for- 
ming  means  forms  the  electrostatic  images  at  two 
positions,  i.e.,  on  upstream  side  of  the  developing 
device  arrangement  and  between  one  developing 
device  and  two  developing  devices  or  between  two 
developing  devices  and  two  developing  devices, 
one  developing  device  and  two  developing  devices 
or  two  developing  devices  and  two  developing  de- 
vices  are  driven  respectively  by  separate  drive 
sources,  and  every  two  developing  devices  are 
driven  through  a  changing  means  by  a  common 
drive  source  so  that  drive  timing  of  one  developing 
device  and  other  developing  device  is  shifted  dur- 
ing  about  one  rotation  of  the  image  retainer. 

Other  and  further  objects  and  features  of  the 
invention  will  appear  more  fully  from  the  following 
description  of  the  drawings. 

FIGS.  1A  and  1B  are  schematic  constitution 
views  of  an  image  forming  apparatus; 
FIG.  2  is  a  schematic  constitution  view  of  an 
image  read  device; 
FIG.  3  is  a  view  illustrating  a  line  image  sensor 
of  CCD  to  perform  image  reading; 
FIGS.  4A  ~  4C  are  schematic  constitution  views 
of  a  laser  beam  scanner  for  image  exposing; 
FIG.  5  is  a  sectional  view  of  main  part  of  a 
developing  device; 
FIGS.  6,  7,  8  and  9  are  flow  charts  illustrating 
process  of  image  forming; 
FIG.  10  is  a  schematic  constitution  view  of  an 
image  forming  apparatus; 
FIGS.  11  and  12  are  circuit  constitution  dia- 
grams  of  image  forming; 
FIGS.  13  and  14  are  time  charts  of  image  for- 
ming; 
FIGS.  15A  and  15B  are  schematic  views  of 
image  forming  using  thermal  transfer  technol- 
ogy; 
FIG.  16  is  a  graph  illustrating  spectral  char- 
acteristics  of  a  notch  filter; 
FIG.  17  is  a  constitution  view  of  a  notch  filter 
installed  in  a  lens  system; 
FIG.  18  is  a  schematic  constitution  view  of  an 
image  reading  device  using  a  light  converging 
element; 
FIG.  19  is  a  schmatic  side  view  illustrating  con- 
stitution  of  an  image  forming  apparatus  as  an- 
other  embodiment  of  the  invention; 
FIG.  20  is  a  partial  plan  view  of  FIG.  19; 
FIG.  21  is  a  perspective  view  illustrating  another 
example  of  an  optical  system  composing  two 
sorts  of  laser  rays; 
FIG.  22  is  a  graph  illustrating  spectral  char- 
acteristics  of  a  multilayer  film  plate; 
FIG.  23  is  a  schmatic  constitution  view  of  a  color 
image  forming  apparatus  as  another  embodi- 
ment  of  the  invention; 

FIG.  24  is  a  schematic  constitution  view  of  an 
information  recording  optical  system  as  another 
embodiment  of  the  invention; 
FIG.  25  is  a  partial  view  illustrating  an  example 

5  of  a  developing  device  enclosing  case  in  an- 
other  embodiment  of  a  color  image  forming  ap- 
paratus  of  the  invention; 
FIG.  26  is  a  partial  view  illustrating  an  example 
of  a  developing  device;  and 

io  FIGS.  27  and  28  are  perspective  views  of  main 
part  constitution  illustrating  an  example  of  a 
drive  mechanism  of  a  moving  member  of  a 
developing  device. 

In  a  recording  apparatus  of  FIG.  1A,  numeral  1 
is  designates  a  drum-shaped  image  retainer  having  a 

photoconductive  photosensitive  member  surface 
layer  such  as  Se  and  rotating  in  arrow  direction, 
numerals  11,  12  designate  charging  devices  for 
uniformly  charging  the  surface  of  the  image  re- 

20  tainer  1  ,  numerals  21  ,  22  designate  image  forming 
devices  of  respective  colors  of  a  color  image,  nu- 
merals  31  ~  34  designate  developing  devices  re- 
spectively  using  toners  of  different  colors,  such  as 
yellow,  magenta,  cyan  and  black,  as  developers, 

25  numerals  13  and  41  designate  a  charging  device 
before  transfer  and  an  exposing  lamp  before  trans- 
fer  respectively  to  be  installed  if  necessary  in  order 
that  a  color  image  formed  by  superposing  of  a 
plurality  of  color  toner  images  on  the  image  re- 

30  tainer  1  is  easily  transferred  onto  a  transfer  mem- 
ber  P  or  in  order  that  the  transfer  member  P  is 
easily  separated,  numeral  14  designates  a  transfer 
device,  numeral  61  designates  a  fixing  device  for 
fixing  the  toner  image  transferred  on  the  transfer 

35  member  P,  and  numerals  42,  15  designate  a 
charge  eliminating  lamp  and  a  charge  eliminating 
corona  discharger  respectively,  and  either  one  or 
combination  of  both  devices  may  be  used.  Nu- 
meral  16  designates  a  charge  eliminating  electrode 

40  for  separation,  and  numeral  51  designates  a  clean- 
ing  device  for  contacting  with  the  surface  of  the 
image  retainer  1  after  transfer  of  the  color  image 
and  for  removing  the  residual  toners  on  the  sur- 
face,  and  having  a  cleaning  blade  and  a  fur  brush 

45  to  be  separated  from  the  surface  of  the  image 
retainer  1  before  arriving  of  the  surface  subjected 
to  the  first  developing. 

In  the  charging  devices  11,  12,  particularly  in 
those  for  charging  in  superposed  manner  on  the 

50  surface  of  the  image  retainer  1  already  charged,  it 
is  preferable  to  use  a  scorotron  corona  charger  as 
shown  in  the  figure  where  influence  of  the  previous 
charging  is  little  and  the  stable  charging  can  be 
given.  Also  in  this  recording  device  using  the  drum- 

55  shaped  image  retainer  1,  the  image  forming  de- 
vices  21,  22  may  be  those  in  an  ordinary  mon- 
ocolor  electrophotographic  copying  machine  where 
slit  exposures  are  filtered  per  each  color  by  filters. 

4 
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However,  in  order  to  record  the  clear  color  image, 
that  shown  in  FIGS.  4A  ~  4C  is  preferable  where 
image  forming  is  performed  by  a  laser  beam  scan- 
ner  and  the  obtained  latent  image  is  developed  in 
reversal  development.  If  the  laser  beam  scanner  as 
shown  in  FIGS.  4A,  4B  is  used  for  forming  the 
image  exposure  104,  the  electrostatic  images  of 
respective  colors  can  be  easily  formed  in  shifted 
state  as  hereinafter  described,  thereby  the  clear 
color  image  can  be  recorded. 

In  the  laser  beam  scanner  of  FIG.  4A,  laser 
beam  generated  from  a  laser  121  such  as  He  -  Ne 
laser  is  rendered  ON/OFF  by  an  acoustic/optical 
modulator  122  and  deflected  by  a  mirror  scanner 
123  composed  of  a  rotary  polygon  mirror  of  oc- 
tahedron  rotated  by  a  driving  motor  130,  and 
passes  through  a  focusing  f  -  0  lens  124  and  is 
formed  into  an  image  exposure  104  scanning  on 
the  surface  of  the  image  retainer  1  at  constant 
speed.  Numerals  125,  126  designate  mirrors,  and 
numeral  127  designates  a  lens  which  makes  proper 
the  diameter  of  the  incident  beam  to  the  focusing  f 
-  0  lens  124  so  that  the  beam  is  irradiated  at  the 
proper  diameter  onto  the  image  retainer  1  .  A  laser 
beam  scanner  having  structure  as  shown  in  FIG. 
4B  is  also  preferable.  Laser  beam  generated  from  a 
semiconductor  laser  221  is  scanned  in  rotation  by 
a  polygon  mirror  223  rotated  by  a  driving  motor 
230,  and  passes  through  an  f  -  0  lens  224  and  is 
deflected  in  its  optical  path  by  a  reflecting  mirror 
237  and  then  projected  onto  the  surface  of  the 
image  retainer  1  so  as  to  form  a  bright  line  239. 
Numeral  234  designates  an  index  sensor  to  detect 
the  beam  position  for  control  of  the  scanning  start- 
ing,  and  numerals  235,  236  designate  cylindrical 
lenses  to  correct  the  slant  angle.  Numerals  238a, 
238b,  238c  designate  reflecting  mirrors  to  con- 
stitute  the  beam  scanning  optical  path  and  the 
beam  detecting  optical  path.  When  a  laser  beam 
scanner  as  described  in  Japanese  patent  applica- 
tion  No.  61-239469  filed  by  the  present  applicant 
and  an  optical  deflector  223'  by  etching  an  insula- 
tion  plate,  for  example,  a  crystal  plate  are  used, 
reciprocating  scanning  becomes  possible  being  dif- 
ferent  from  the  scanning  by  the  rotary  polygon 
mirror.  When  the  reciprocating  scanning  is  adopt- 
ed,  the  optical  scanning  system  having  constitution 
as  shown  in  FIG.  4C  may  be  used. 

That  is,  index  sensors  234,  234'  are  arranged 
25  respectively  in  forward  and  backward  directions 
of  the  scanning  direction,  thereby  the  scanning 
starting  of  the  laser  beam  and  the  scanning  (may 
be  said  also  the  scanning  starting  because  of  the 
beam  return)  can  be  detected  and  therefore  the 
corresponding  image  information  can  be  recorded 
on  the  image  retainer  1  . 

In  FIG.  4C,  numerals  238c,  238c'  designate 
reflecting  mirrors. 

If  the  scanning  is  started,  the  beam  is  detected 
by  the  index  sensor  234  and  modulation  of  the 
beam  by  first  color  signal  is  started  by  a  modulat- 
ing  portion  (not  shown).  The  modulated  beam  is 

5  scanned  on  the  image  retainer  1  previously 
charged  uniformly  by  the  charging  device  11  or  12. 
Latent  image  corresponding  to  the  first  color  is 
formed  on  the  drum  surface  according  to  the  main 
scanning  by  the  laser  beam  104  and  the  auxiliary 

io  scanning  by  rotation  of  the  image  retainer  1  . 
The  image  exposure  104  is  not  limited  to  the 

dot  exposing  by  the  laser  beam  as  above  de- 
scribed,  but  that  obtained  using,  for  example,  LED, 
CRT,  liquid  crystal  or  optical  fiber  transmission 

is  member  may  be  used.  Also  the  image  retainer 
may  be  a  belt-shaped  recording  apparatus. 

In  an  image  read  device  of  FIG.  2,  numeral  37 
designates  an  original  pushing  plate  for  closely 
contacting  the  document  D  with  a  document  glass 

20  plate,  and  numerals  38a,  38b,  38c  designate  re- 
flecting  mirrors  which  reflect  light  L  at  image  ex- 
posing  onto  the  document  D  by  an  exposing  lamp 
2,  and  the  light  L  reflected  by  the  reflecting  mirror 
group  is  condensed  by  a  lens  3  and  irradiated  onto 

25  a  one-dimensional  image  sensor  4  and  converted 
into  electric  signals.  The  arrow  indicates  direction 
of  the  light  source  2  and  the  mirror  group  38a,  38b, 
38c  to  be  moved  for  the  auxiliary  scanning.  The 
light  Li  condensed  by  the  lens  3  projects  the 

30  contracted  image  onto  the  surface  of  the  CCD 
image  sensor  4  having  a  mosaic  filter  layer  42'  of 
B,  G,  R  or  FIG.  3.  The  light  Li  is  sensed  by  sensor 
elements  41  '  closely  arranged  in  one  dimension  on 
the  CCD  image  sensor  4  and  subjected  to  pho- 

35  toelectric  conversion,  and  electric  signal  obtained 
by  the  photoelectric  conversion  is  driven  by  two- 
phase  drive  pulse  43  of  <£,  at  speed  correspond- 
ing  to  pulse  frequency  of  transfer  gate  pulse  44 
and  scanned  in  the  main  scanning  within  a  transfer 

40  portion  (CCD  shift  register)  45  in  arrow  X  direction 
and  outputted  to  an  output  46.  Output  signal  ob- 
tained  here  is  inputted  through  signal  system  of  an 
image  forming  system  of  FIG.  11  as  hereinafter 
described  to  a  modulator  of  a  laser  beam  scanner 

45  of  FIG.  4.  As  a  color  read  device,  a  method  where 
color  separation  in  three  colors  is  performed  by 
means  of  a  dichroic  mirror  and  then  each  sepa- 
rated  color  is  incident  to  the  CCD  or  a  method  of 
optical  scanning  of  the  document  by  a  color  con- 

50  tact  image  sensor  may  be  used. 
Also  as  the  developing  devices  31  ~  34,  that 

having  structure  as  shown  in  FIG.  5  may  be  prefer- 
ably  used. 

In  FIG.  5,  numeral  131  designates  a  developing 
55  sleeve  made  of  non-magnetic  material  such  as 

aluminium  or  stainless  steel,  numeral  132  des- 
ignates  a  magnet  member  installed  within  the  de- 
veloping  sleeve  131  and  having  a  plurality  of  mag- 

5 
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netic  poles  in  the  circumferential  direction,  numeral 
133  designates  a  layer  thickness  regulating  blade 
formed  on  the  developing  sleeve  131  for  regulating 
the  thickness  of  the  developer  layer,  numeral  134 
designates  a  scraper  blade  for  removing  the  devel- 
oper  layer  after  developing  on  the  developing 
sleeve  131,  numeral  135  designates  a  stirring  ro- 
tary  body  for  stirring  the  developer  in  a  developer 
reservoir  136,  numeral  137  designates  a  toner  hop- 
per,  and  numeral  138  designates  a  toner  supply 
roller  which  is  provided  on  a  surface  with  a  recess 
for  toner  entering  and  supplies  toners  from  the 
hopper  137  to  the  developer  reservoir  136,  numeral 
139  designates  a  power  source  which  applies  bias 
voltage  including  oscillating  voltage  component  de- 
pending  on  the  case  through  a  protective  resistor 
140  to  the  developing  sleeve  131  so  as  to  form  the 
electric  field  to  control  movement  of  toners  be- 
tween  the  developing  sleeve  131  and  the  image 
retainer  1.  In  the  figure,  although  the  developing 
sleeve  131  and  the  magnet  member  132  are  rotat- 
ed  respectively  in  the  arrow  directions,  the  devel- 
oping  sleeve  131  may  be  fixed  or  the  magnet 
member  132  may  be  fixed,  or  the  developing 
sleeve  131  and  the  magnet  member  132  may  be 
rotated  in  the  same  direction.  When  the  magnet 
member  132  is  fixed,  in  usual,  in  order  that  the  flux 
density  of  the  magnetic  pole  opposed  to  the  image 
retainer  1  becomes  larger  than  that  of  other  mag- 
netic  pole,  the  magnetization  is  strengthened  or 
two  magnetic  poles  of  equal  polarity  or  opposite 
polarity  are  closely  arranged  thereto.  In  such  devel- 
oping  device,  the  magnetic  pole  of  the  magnet 
member  132  is  magnetized  usually  in  the  flux 
density  of  500  ~  1500  gauss,  and  the  developer  in 
the  developer  reservoir  136  is  adsorbed  to  the 
surface  of  the  developing  sleeve  131  by  the  mag- 
netic  force,  and  the  adsorbed  developer  is  regu- 
lated  in  its  thickness  by  the  layer  thickness  regulat- 
ing  blade  133  and  forms  the  developer  layer.  The 
developer  layer  is  moved  in  the  same  direction  or 
reverse  direction  with  respect  to  the  rotation  arrow 
direction  of  the  image  retainer  1  (the  same  direc- 
tion  in  the  figure),  and  the  developing  sleeve  131 
develops  the  electrostatic  image  of  the  image  re- 
tainer  in  the  developing  region  where  the  surface  of 
the  developing  sleeve  131  is  opposite  to  the  sur- 
face  of  the  image  retainer  1,  and  the  residual  is 
removed  from  the  surface  of  the  developing  sleeve 
131  by  the  scraper  blade  134  and  returned  to  the 
developer  reservoir  136.  Regarding  the  developing, 
at  least  the  second  developing  or  later  which  is 
repeated  for  superposed  of  the  color  toner  images, 
non-contact  developing  condition  is  preferable  so 
that  toners  adhering  to  the  image  retainer  1  during 
the  previous  developing  are  not  slipped  in  the  later 
developing.  The  non-contact  developing  means  a 
developing  system  where  the  developer  layer  on 

the  developing  sleeve  131  is  separated  from  the 
image  retainer  1  at  non-applied  state  of  the  devel- 
oping  bias,  and  the  superposition  bias  of  DC  and 
AC  is  applied  to  the  developing  sleeve  131  and 

5  toners  are  flown  under  the  AC  electric  field  and 
adhere  to  the  image  retainer  1  . 

FIG.  5  shows  a  developing  state  according  to 
the  non-contact  developing  condition. 

Further  in  the  developing  devices  31  ~  34,  it  is 
io  preferable  to  use  so-called  two-component  devel- 

oper  constituted  by  mixing  of  non-magnetic  toner 
and  magnetic  carrier,  where  the  toner  need  not 
contain  black  or  brown  magnetic  substance  and  the 
toner  with  clear  color  can  be  obtained  and  the 

is  charging  control  of  toner  is  possible.  Particularly 
the  magnetic  carrier  is  preferably  composed  of  a 
resin  such  as  styrene  resin,  vinyl  resin,  ethylene 
resin,  rosin  modified  resin,  acrylic  resin,  polyamide 
resin,  epoxy  resin,  polyester  resin,  and  fine  pow- 

20  ders  of  ferromagnetic  material  or  paramagnetic  ma- 
terial,  such  as  ferrosoferric  oxide,  7-ferric  oxide, 
chromium  dioxide,  manganese  oxide,  ferrite,  man- 
ganese  -  copper  alloy,  dispersed  and  contained  in 
the  resin,  or  otherwise  surface  of  powders  of  the 

25  magnetic  substance  is  coated  by  the  above-men- 
tioned  resin.  The  magnetic  carrier  thus  constituted 
is  an  insulation  carrier  having  resistivity  of  10s  0cm 
or  more  preferably  1013  0cm  or  more.  If  the  re- 
sistivity  is  low,  when  the  bias  voltage  is  applied  to 

30  the  developing  sleeve  131,  charge  is  injected  in  the 
carrier  particle  and  the  carrier  particle  is  liable  to 
adhere  to  the  surface  of  the  image  retainer  1,  or 
the  bias  voltage  is  not  sufficiently  applied.  Particu- 
larly,  if  the  carrier  adheres  to  the  image  retainer  1  , 

35  tone  of  the  color  image  is  adversely  affected. 
The  resistivity  is  a  value  obtained  in  that  par- 

ticles  are  entered  in  a  container  with  sectional  area 
of  0.50  cm2  and  tapped,  and  then  load  of  1  kg/cm2 
is  applied  to  the  filled  particles,  and  voltage  is 

40  applied  so  that  the  electric  field  of  1000  V/cm  is 
produced  between  the  load  and  the  bottom  elec- 
trode,  and  current  value  in  this  state  is  read. 

When  the  average  particle  diameter  of  the  car- 
rier  is  less  than  5  urn,  the  magnetization  becomes 

45  too  weak,  and  when  it  becomes  over  50  urn,  the 
image  cannot  be  improved  and  breakdown  or  dis- 
charge  is  liable  to  occur  and  therefore  high  voltage 
cannot  be  applied.  Consequently,  the  average  par- 
ticle  diameter  is  preferably  more  than  5  urn  and 

50  less  than  40  urn,  and  if  necessary,  fluidizing  agent 
such  as  hydrophobic  silica  may  be  suitably  added 
as  additive. 

The  toner  is  preferably  constituted  by  a  resin 
with  various  pigments  and  if  necessary  a  charging 

55  control  agent  added  therto,  having  average  particle 
diameter  1  ~  20  urn,  and  the  average  charging 
amount  is  3  ~  300uc/g  preferably  10  ~  100  uc/g.  If 
the  average  particle  diameter  of  the  toner  is  less 

6 
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than  1  urn,  separation  from  the  carrier  becomes 
difficult,  and  if  it  becomes  more  than  20  urn,  the 
resolving  power  of  the  image  is  deteriorated. 

When  the  above-mentioned  developer  in  mix- 
ing  of  the  insulation  carrier  and  the  toner  is  used, 
the  bias  voltage  to  be  applied  to  the  developing 
sleeve  131  of  FIG.  3  can  be  set  easily  without  fear 
of  leak  so  that  the  toner  adheres  sufficiently  to  the 
electrostatic  image  and  fog  is  not  produced.  In 
order  that  the  developing  moving  control  of  the 
toner  by  application  of  the  bias  voltage  can  be 
performed  more  effectively,  the  toner  may  contain 
magnetic  substance  as  used  in  the  magnetic  car- 
rier  in  range  not  to  deteriorate  the  color  clearness 
of  the  toner. 

Constitution  of  the  developing  device  and  the 
developer  to  be  preferably  used  in  the  method  of 
the  invention  has  been  described.  However,  the 
invention  is  not  limited  to  this,  but  a  developing 
device  or  a  developer  as  disclosed  in  Japanese 
Pat.  Laid  Open  Nos.  50-30537,  55-18656  ~  18659, 
56-144452,  58-116553  ~  116554  may  be  used. 
Further,  as  disclosed  in  Japanese  Pat.  Laid  Open 
Nos.  58-57446,  58-96900  ~  96903,  58-97973,  60- 
192710  -  11,  60-14537,  60-14539,  60-176069  pre- 
viously  filed  by  the  present  applicant,  non-contact 
developing  condition  by  a  two-component  devel- 
oper  is  more  preferable.  Particularly  in  the  develop- 
ing  device  disclosed  in  the  Japanese  Pat.  Laid 
Open  No.  60-176069,  since  the  magnet  member 
within  the  developing  sleeve  is  fixed  and  the  devel- 
oping  is  performed  at  portion  of  the  thin  developer 
layer  between  the  magnetic  poles,  the  developing 
gap  can  be  narrowed  and  therefore  the  developing 
electric  field  can  be  made  sufficiently  large  and 
high  developing  performance  can  be  obtained.  That 
the  magnet  member  need  not  be  rotated  is  also 
advantageous  for  constition  of  the  apparatus,  par- 
ticularly  for  the  image  forming  apparatus  having  a 
plurality  of  developing  devices. 

Image  exposing  of  each  time  must  be  per- 
formed  at  exactly  registered  position  on  the  image 
retainer,  and  the  positioning  of  such  image  expos- 
ing  can  be  easily  and  exactly  performed  by  the 
position  detection  and  the  image  exposing  timing 
control  using  an  index  marker  for  registration  (one 
or  plural  if  necessary,  not  shown)  installed  on  a 
definite  position  of  the  image  retainer  or  a  usual 
photo  sensor  where  pulses  of  an  encoder  rotating 
together  with  the  image  retainer  are  detected  per 
rotation  of  the  image  retainer,  and  the  color  slip- 
page  is  not  produced  in  the  obtained  image. 

Also  in  the  case  of  the  laser  optical  system,  the 
position  control  method  according  to  Japanese  Pat- 
ent  Laid  Open  Nos.  56-161566,  57-64718,  59- 
53866  as  optical  scanning  means  serving  also  as 
polygon,  method  of  forming  plural  laser  beams  by 
polygon  according  to  Japanese  Pat.  Laid  Open  No. 

60-150066,  or  method  of  forming  plural  laser 
beams  according  to  an  optical  modulator  may  be 
used,  thereby  the  image  slippage  can  be  prevented 
particularly  exactly. 

5  In  the  recording  method  as  above  described, 
since  the  toner  image  formed  on  the  image  retainer 
1  is  transferred  without  using  a  transfer  drum  but 
directly  to  the  transfer  member  P  from  the  image 
retainer  1  by  a  transfer  device  14,  the  color  slip- 

io  page  is  not  produced  and  the  apparatus  can  be 
made  compact. 

According  to  the  recording  device  as  above 
described,  the  method  of  the  invention  as  shown  in 
FIGS.  6  through  9  can  be  performed.  FIGS.  6 

is  through  9  all  indicate  process  until  step  where  the 
second  developing  is  performed. 

FIG.  6  indicates  an  embodiment  of  the  inven- 
tion  where  an  electrostatic  image  is  formed  by  an 
electrostatic  image  forming  method  in  which  the 

20  image  exposing  portion  becomes  background  and 
the  non-exposing  portion  becomes  electrostatic  im- 
age,  and  the  developing  is  performed  by  adhering 
of  the  toner  charged  to  the  opposite  polarity  with 
respect  to  the  electrostatic  image.  According  to  the 

25  recording  device  of  FIG.  1A,  on  a  surface  of  the 
image  retainer  1  at  the  initial  state  where  charge  is 
eliminated  by  the  charge  eliminating  device  15,  42 
and  cleaning  is  performed  by  the  cleaning  device 
51  and  its  potential  becomes  0,  the  first  charging  is 

30  applied  uniformly  by  the  charging  device  1  1  at  one 
rotation,  the  first  image  exposing  is  performed  to 
the  charged  surface  so  that  potential  of  portion 
except  for  the  electrostatic  image  becomes  ap- 
proximately  0  by  the  exposing  image  of  respective 

35  colors,  the  first  developing  is  performed  to  the 
electrostatic  image  where  the  potential  obtained  by 
the  exposing  is  nearly  equal  to  the  potential  of  the 
first  charging  by  the  developing  device  using  the 
developer  of  color  toner  corresponding  to  the  ex- 

40  posing  image  among  the  developing  devices  31  ~ 
32,  and  the  toner  T  charged  to  the  opposite  polar- 
ity  adheres  thereto. 

The  second  charging  is  performed  again  uni- 
formly  by  the  charging  device  12,  the  second  im- 

45  age  exposing  is  performed  to  the  charged  surface 
by  the  image  exposing  22  regarding  different  color 
from  the  previous  exposing  so  that  potential  of 
portion  except  for  the  electrostatic  image  portion 
becomes  approximately  0,  and  the  second  devel- 

50  oping  by  toner  T'  is  performed  to  electrostatic 
image  obtained  in  the  exposing  by  any  of  other 
developing  devices  33  ~  34  using  the  developer  of 
color  toner  corresponding  to  the  image  exposing. 

Next,  the  processing  device  before  transfer  13, 
55  41,  the  transfer  device  14,  the  charge  eliminating 

device  15,  42  and  the  cleaning  device  51  do  not 
act,  and  the  electrostatic  image  forming  and  the 
developing  at  third  and  fourth  are  repeated  at  the 
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second  rotation.  When  the  fourth  developing  is 
performed  and  the  color  image  by  superposing  of 
color  toner  images  is  formed,  the  charging  device 
13  before  transfer  and  the  exposing  lamp  41  before 
transfer  act  before  the  passing  of  the  color  image. 
Next,  the  color  image  is  transferred  by  the  transfer 
device  14  to  the  transfer  member  P  fed  in  synchro- 
nization  with  rotation  of  the  image  retainer  1,  and 
the  transferred  color  image  is  fixed  to  the  transfer 
member  P  by  the  fixing  device  61  .  Surface  of  the 
image  retainer  1  to  which  the  color  image  is  trans- 
ferred  is  charge-eliminated  by  the  charge  eliminat- 
ing  device  15,  42  and  cleaned  by  the  cleaning 
device  51  thereby  process  is  returned  to  the  initial 
state,  thus  1  cycle  of  the  color  image  recording  in 
the  embodiment  of  the  invention  is  completed.  That 
is,  charging  for  the  image  forming  of  each  time  is 
performed  two  times  by  the  charging  devices  11, 
12  respectively,  and  the  image  exposing  is  also 
performed  two  times,  for  example,  by  two  exposing 
devices  made  by  the  second  laser  beam  scanner, 
thereby  the  recording  device  can  be  constituted  to 
small  size  at  low  cost  and  the  recording  at  high 
speed  can  be  performed. 

In  the  embodiment  of  FIG.  6,  since  developing 
is  performed  by  the  developing  method  where  the 
developing  is  performed  by  the  toner  to  charge  the 
electrostatic  image  to  the  opposite  polarity,  the 
developing  density  of  each  color  can  be  easily 
raised  and  therefore  the  clear  color  image  can  be 
easily  recorded.  Since  the  potential  remains  in  the 
previous  toner  image  and  mixing  of  colors  is  liable 
to  occur,  in  order  to  avoid  the  color  mixing,  the  DC 
bias  in  the  developing  may  be  set  to  higher  value 
in  sequence  at  later  time.  Corresponding  to  this, 
the  charging  potential  may  be  set  higher  in  se- 
quence.  Also  means  to  put  the  polarity  of  toners  in 
order  is  required  during  the  transfer. 

FIGS.  7  through  9  indicate  an  embodiment  of 
reversal  development  of  the  invention  where  the 
electrostatic  image  is  formed  by  the  electrostatic 
image  forming  method  in  which  the  image  expos- 
ing  portion  of  the  electrostatic  image  has  lower 
potential  than  that  of  the  background,  and  the  de- 
veloping  is  performed  by  that  toners  charging  to 
the  same  polarity  as  that  of  the  background  poten- 
tial  adhere  to  the  electrostatic  image. 

In  the  embodiment  of  FIG.  7  according  to  the 
recording  device  of  FIG.  1A,  on  a  surface  of  the 
image  retainer  1  at  the  same  initial  state  as  that  of 
FIG.  6,  the  charging  is  applied  uniformly  by  the 
charging  device  11  at  one  rotation,  the  first  image 
exposing  is  performed  to  the  charged  surface  by 
projecting  the  exposing  image  per  color  by  the 
laser  beam  scanner  of  FIG.  4  so  that  potential  of 
the  electrostatic  image  portion  becomes  approxi- 
mately  0,  the  first  developing  is  performed  to  the 
obtained  electrostatic  image  by  the  developing  de- 

vice  using  the  developer  of  color  toner  correspond- 
ing  to  the  exposing  image  (in  this  case,  the  devel- 
oper  where  the  toner  is  charged  to  the  same  polar- 
ity  as  that  of  the  image  retainer  1  being  different 

5  from  the  example  of  FIG.  6)  among  the  developing 
devices  31  ~  32.  The  charging  devices  11,  12  are 
not  used  at  later  latent  image  forming,  and  the 
second  image  exposing  is  performed  by  the  laser 
beam  scanner  projecting  the  image  exposing  22 

io  regarding  different  color  at  position  shifted  from  the 
projecting  position  of  the  previous  exposing  image 
or  at  the  same  position,  and  the  second  developing 
is  performed  to  electrostatic  image  obtained  in  the 
exposing  and  having  the  potential  approximately  0 

is  by  any  of  other  developing  devices  33  ~  34  using 
the  developer  of  color  toner  corresponding  to  the 
image  exposing.  The  electrostatic  image  forming 
and  the  developing  at  third  and  fourth  are  repeated 
at  the  second  rotation,  and  then  1  cycle  of  the 

20  color  image  recording  is  completed  in  similar  man- 
ner  to  that  described  regarding  FIG.  6.  In  this 
example,  when  the  electrostatic  image  having  the 
potential  approximately  0  is  developed  and  the 
toner  T  charging  to  the  same  polarity  as  the  charg- 

25  ing  of  the  image  retainer  1  adheres  to  the  image, 
the  potential  does  not  become  nearly  equal  to  the 
potential  of  the  background  portion  as  shown  in  the 
figure.  Consequently,  at  the  developing  of  the  toner 
T'  of  different  color  adhering  to  the  electrostatic 

30  image  formed  later,  although  the  exposing,  i.e.,  the 
writing  is  not  performed  to  the  electrostatic  image 
portion  to  which  the  toner  T  previously  adheres,  the 
toner  T'  adheres  supposing  thereto.  Accordingly, 
utilizing  the  point  that  toners  of  different  colors  are 

35  easily  superposed,  monocolor  image  or  multicolor 
image  being  excellent  in  clearness  can  be  ob- 
tained. 

In  an  example  of  FIG.  8,  when  developing  is 
performed  subsequently  at  position  of  the  electro- 

40  static  image  previously  developed,  in  order  to  pre- 
vent  the  color  mixing  due  to  adhering  of  the  pre- 
vious  toner  of  different  color  even  if  the  amount  is 
little,  the  recharging  and  smoothing  are  performed, 
on  the  contrary  to  the  example  of  FIG.  7  to  form 

45  the  electrostatic  image  actively  in  superposing  on 
the  position  of  the  electrostatic  image  previously 
formed.  In  the  example  of  FIG.  8,  process  from  the 
initial  state  to  the  first  developing  is  similar  to  that 
to  the  first  developing  in  FIG.  7.  Subsequently, 

50  being  different  from  the  example  of  FIG.  7,  the 
second  charging  is  performed  uniformly  again  by 
the  charging  device  12,  the  second  image  expos- 
ing  is  performed  to  the  charged  surface,  the  sec- 
ond  developing  is  performed,  and  then  the  electro- 

55  static  image  forming  and  the  developing  at  third 
and  fourth  are  repeated  similarly.  In  the  example  of 
FIG.  8  where  after  the  previous  developing,  the 
surface  of  the  image  retainer  1  is  charged  uni- 

8 
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formly  again  and  the  subsequent  electrostatic  im- 
age  forming  and  developing  are  performed,  simi- 
larly  to  the  example  of  FIG.  6,  the  electrostatic 
image  can  be  formed  in  superposing  on  the  posi- 
tion  of  the  electrostatic  image  previously  formed, 
and  as  long  as  the  exposing  is  not  performed  at 
the  image  position  of  adhering  of  the  previous 
toner,  the  subsequent  toner  of  different  color 
scarcely  adheres. 

In  an  example  of  FIG.  9,  subsequent  toner  of 
different  color  is  particularly  prevented  from  adher- 
ing  to  the  image  position  of  adhering  of  previous 
toner.  In  this  example,  process  to  the  first  develop- 
ing  is  similar  to  that  to  the  first  developing  in  FIG. 
8.  After  the  first  developing,  as  shown  in  FIG.  1B, 
the  surface  of  the  image  retainer  1  is  exposed 
uniformly  using  an  exposing  lamp  71,  subsequently 
the  second  charging  is  performed  uniformly  using 
the  charging  device  12,  or  the  second  charging  is 
previously  performed  uniformly  using  the  charging 
device  12  and  then  the  weak  uniform  exposing  is 
performed  using  an  exposing  lamp  71  shown  by  an 
imaginary  line.  Next,  the  second  image  exposing 
and  the  second  developing  are  applied,  and  then 
the  electrostatic  image  forming  and  the  developing 
at  third  and  fourth  are  repeated  similarly.  After  the 
developing,  if  the  uniform  exposing  is  performed 
previously,  the  photosensitive  member  including 
the  toner  adhering  portion  by  developing  is  uni- 
formly  exposed  and  therefore  becomes  the  poten- 
tial  of  approximately  0.  If  the  second  charging  is 
applied  thereto,  the  potential  difference  becomes 
less  between  the  toner  adhering  portion  and  other 
portion  for  next  electrostatic  image  forming,  there- 
by  the  surface  of  the  image  retainer  1  can  be 
uniformly  charged.  The  favorable  result  is  given 
also  to  the  photosensitive  member  having  the  op- 
tical  memory.  After  the  developing,  if  the  second 
charging  is  previously  applied  so  as  to  charge  the 
surface  of  the  image  retainer  1  uniformly  and  then 
the  uniform  weak  exposing  is  applied,  the  charging 
state  of  the  surface  of  the  image  retainer  1  with 
toner  adhering  has  the  high  potential  in  comparison 
to  the  case  without  toner  adhering. 

Consequently,  when  the  subsequently  formed 
electrostatic  image  is  developed,  potential  of  the 
previous  toner  adhering  portion  is  smoothed  or 
high,  adhering  of  toner  of  different  color  to  the 
portion  can  be  prevented  effectively. 

In  any  of  the  examples  as  above  described,  it 
is  preferable  that  the  developer  in  mixing  of  toner 
and  insulation  carrier  is  used  in  the  developing 
devices  31  ~  34,  and  the  developing  is  performed 
under  the  non-contact  developing  condition.  There- 
by  mixing  of  toners  of  different  colors  can  be 
prevented  as  already  described.  Moreover,  since 
the  bias  voltage  suitable  for  the  toner  control  can 
be  easily  applied  to  the  developing  sleeve  131  of 

the  developing  device,  in  the  case  of  the  electro- 
static  image  forming  method  and  the  developing 
method  in  the  examples  of  FIGS.  7  through  9 
where  the  image  exposing  device  such  as  the  laser 

5  beam  scanner  is  used  advantageously,  the  color 
image  with  high  developing  density  and  excellent 
clearness  can  be  recorded. 

Next,  outline  of  a  color  image  forming  system 
according  to  the  invention  will  be  described  refer- 

io  ring  to  FIG.  11.  The  image  forming  method  uses 
process  o  FIG.  8.  The  recording  device,  the  dot 
pattern  memory  and  the  image  forming  process 
are  controlled  and  driven  by  control  signal  from  the 
CPU,  and  as  the  exposing  system  of  FIG.  2  for 

is  example  (lamp  2,  mirrors  38a,  38b,  38c)  is  moved, 
the  CCD  image  sensor  4  as  a  sort  of  the  color 
scanner  reads  the  color  information  of  B,  G,  R  in 
lateral  direction  of  the  document  D,  and  outputs  the 
analog  video  signal.  This  signal  is  subjected  to  the 

20  shading  correction  so  as  to  eliminate  distortion  due 
to  the  color  information  after  the  A/D  conversion 
and  the  optical  system,  and  temporarily  inputted  in 
the  buffer  memory  in  correspondence  of  each  of  B, 
G,  R  to  the  same  image  position. 

25  Although  FIG.  3  shows  the  CCD  color  image 
sensor,  a  contact  color  image  sensor  also  may  be 
used. 

In  order  to  improve  the  color  separation  char- 
acteristics  of  the  color  separation  filter,  a  notch 

30  filter  may  be  installed  to  cut  light  between  B  and  G 
between  G  and  R.  An  interference  filter  is  prefer- 
ably  used  as  notch  filter,  and  ,for  example,  a  notch 
filter  having  spectral  characteristics  as  shown  in 
FIG.  16  is  used.  The  notch  filter  171  is  set  at  front 

35  and  rear  sides  of  a  lens  system  or  between  lenses 
in  the  lens  system  170  as  shown  in  FIG.  17,  and  at 
front  and  rear  sides  of  an  optical  converging  ele- 
ment  in  a  contact  color  image  sensor.  FIG.  18 
shows  an  image  read  device  using  an  optical  con- 

40  verging  element  181.  In  FIG.  18,  numeral  182  des- 
ignates  an  exposing  lamp  for  exposing  an  image, 
numeral  183  designates  a  reflecting  mirror,  nu- 
meral  184  designates  a  slit,  and  numeral  185  des- 
ignates  a  contact  image  sensor.  B.  G.  R  signals 

45  from  the  buffer  memory  are  subjected  to  com- 
plementary  correction  into  Y.  M.  C  and  gradation 
correction  is  made,  and  then  extraction  of  black 
component  (UCR)  from  each  data  is  performed  and 
extraction  into  chromatic  color  component  and 

50  achromatic  color  component  is  performed.  The  Y. 
M.  C  as  chromatic  color  component  is  subjected  to 
color  correction  and  subjected  to  gradation  correc- 
tion  together  with  the  black  component  (BK),  and 
then  inputted  into  a  pattern  generator  (PG).  Here 

55  the  signal  is  converted  into,  for  example,  digital  dot 
pattern  signal  based  on  the  dither  method,  and 
stored  in  a  page  memory  per  each  color.  These 
image  data  are  outputted  in  synchronization  with 

9 
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rotation  of  the  image  retainer  through  a  line  mem- 
ory  required  as  the  buffer  to  the  recording  device, 
and  writing  and  image  forming  are  performed.  In 
FIG.  11,  at  first  rotation  of  the  image  retainer, 
through  a  selector  for  selecting  color  information,  M 
dot  pattern  and  Y  dot  pattern  after  passing  through 
a  delay  circuit  for  assuring  between  two  image 
forming  means  are  outputted  from  a  first  latent 
image  forming  means  and  a  second  latent  image 
forming  means  respectively.  When  the  image  re- 
tainer  at  second  rotation  comes  to  the  same  posi- 
tion,  C  dot  pattern  and  BK  dot  pattern  delayed  are 
outputted  in  matching  with  the  write  timing  from  the 
page  memory  from  the  first  latent  image  forming 
means  and  the  second  latent  image  forming  means 
respectively. 

In  FIG.  12,  the  image  memory  is  significantly 
reduced.  Similarly  to  FIG.  11,  the  image  data  are 
inputted  to  the  pattern  generator  (PG)  according  to 
the  first  scanning  by  the  color  scanner.  Here  the 
data  are  converted  into  ,  for  example,  digital  dot 
pattern  signal  based  on  the  dither  method.  M  dot 
pattern  signal  subjected  to  first  writing  passes 
through  a  line  memory  required  as  the  buffer,  and 
writing  and  image  forming  are  performed  nearly  in 
synchronization  with  reading.  On  the  other  hand,  Y 
dot  pattern  signal  subjected  to  second  writing 
passes  through  a  delay  circuit  for  assuring  between 
two  image  forming  means  and  outputted  to  a  re- 
cording  instrument.  During  next  rotation  of  the  im- 
age  retainer,  C  dot  pattern  signal  is  taken  in  match- 
ing  with  the  write  timing  according  to  the  scanning 
by  the  color  scanner  again,  and  BK  dot  pattern 
signal  is  taken  through  the  delay  circuit  in  se- 
quence.  The  color  scanner  is  scanned  in  synchro- 
nization  with  rotation  of  the  image  retainer. 

In  FIGS.  11  and  12,  the  delay  circuit  means  an 
image  memory  serving  as  a  shift  register.  The 
image  memory  compensates  difference  of  write 
timing  produced  between  two  image  forming 
means. 

In  usual  color  mode,  the  developing  device 
having  color  toner  corresponding  to  the  image  data 
acts.  Regarding  the  image  forming  device  of  FIGS. 
1A  and  1B,  the  developing  devices  31,  32  having 
magenta  toner  and  cyan  toner  correspond  to  the 
case  of  developing  of  the  image  data  outputted 
without  passing  through  the  delay  circuit,  and  the 
developing  devices  having  yellow  toner  and  black 
toner  correspond  to  the  case  of  developing  of  the 
image  data  outputted  through  the  delay  circuit.  The 
image  forming  means  21  corresponds  to  the  first 
image  forming  means,  and  the  image  forming 
means  22  corresponds  to  the  second  image  for- 
ming  means.  The  first  and  second  latent  image 
forming  means  differ  in  the  recording  position  on 
the  photosensitive  drum.  Consequently,  sending 
timing  of  data  from  the  delay  circuit  must  be  shift- 

ed  exactly.  Shift  of  the  timing  is  determined  by 
counting  the  first  horizontal  synchronous  signals, 
and  at  attaining  to  specified  number,  the  second 
image  signals  (color  information)  are  transmitted. 

5  Other  than  such  means,  the  shift  can  be  set  from 
rotating  state  and  time  of  the  drum  according  to  the 
drum  encoder  or  the  like. 

In  the  system  described  in  FIG.  12,  the  read 
system  must  be  reset  at  next  write  timing,  and 

io  further  the  registration  of  the  image  on  the  image 
retainer  is  required.  Since  it  is  quite  difficult  to 
perform  the  registration  by  mechanical  means,  a 
line  memory  required  as  the  buffer  per  each  field  is 
preferably  provided.  That  is,  for  positioning  of  the 

is  document,  moving  time  of  the  light  source  (docu- 
ment  read  starting  time)  and  the  moving  position  of 
the  document  glass  plate  or  the  light  source  or  the 
document  end  position  as  reference  position  are 
read  and  stored  in  the  buffer  memory.  On  the  other 

20  hand,  as  the  write  timing,  signal  corresponding  to 
the  M  reference  toner  image  position  formed  on 
the  drum  is  detected  and  second  writing  or  later  is 
performed,  thereby  the  registration  of  the  image 
can  be  performed  with  high  accuracy.  The  super- 

25  posed  toner  image  is  made  to  be  easily  transferred 
by  action  of  the  charging  device  13  before  transfer 
and  the  exposing  lamp  41,  and  then  transferred 
onto  the  transfer  paper  P  supplied  from  the  cas- 
sette  by  action  of  the  transfer  device  14,  and  the 

30  transfer  paper  P  is  separated  by  action  of  the 
separating  electrode  16  and  heated  and  fixed  in  the 
fixing  device  61.  Residual  toner  on  the  surface  of 
the  image  retainer  1  after  transfer  is  cleaned  by  the 
charge  eliminating  device  15  and  the  cleaning  de- 

35  vice  51  having  the  cleaning  blade,  and  the  image 
retainer  1  is  ready  for  next  image  forming. 

In  the  embodiment  as  above  described,  since 
dot  pattern  of  each  color  is  written  in  synchroniza- 
tion  with  the  read  image  signal,  the  buffer  memory 

40  is  sufficient  and  a  frame  memory  of  large  capacity 
is  not  required  and  the  cost  is  significantly  re- 
duced. 

Reference  signals  Ey1,  Em1,  Ec1  and  Ek1  are 
reference  density  patterns  for  the  toner  density 

45  control,  the  charging  potential,  the  exposing  inten- 
sity  and  feedback  of  the  developing  bias,  and  re- 
producibility  of  the  color  image  is  significantly  im- 
proved. 

FIGS.  13  and  14  are  timing  charts  of  the  sys- 
50  tern  described  using  FIGS.  11  and  12. 

The  color  image  forming  apparatus  can  obtain 
any  monocolor  image  or  two-color  image  by  one 
rotation  of  the  image  retainer. 

As  described  in  the  process  shown  in  FIG.  7, 
55  developing  of  plural  times  is  performed  to  one 

latent  image  without  recharging  thereby  monocolor 
image  can  be  obtained.  In  this  case,  specific  color 
separation  component  obtained  by  one  scanning  or 

10 
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its  sum  is  used  as  image  data  and  written  using  the 
image  forming  device  21  of  FIG.  1,  and  developing 
is  performed  using  the  specific  developing  devices 
31  ~  34  selectively  or  at  plurality,  and  transfer  is 
performed.  For  example,  in  order  to  form  mon- 
ocolor  image  of  green,  developing  is  performed  by 
Y  toner  and  C  toner.  Then  the  charging  device  12 
and  the  image  forming  device  22  do  not  act.  Of 
course,  when  the  developing  devices  33,  34  are 
operated,  the  charging  device  12  and  the  image 
forming  device  22  may  be  operated. 

In  the  image  read  device,  expression  of  two- 
color  mode  may  be  intended.  For  example,  specific 
region  in  a  black  document  may  be  expressed  by 
M  or  C.  In  this  case,  specific  color  region  is  as- 
signed  by  trimming,  and  image  forming  of  the 
specific  region  by  the  image  forming  device  21, 
developing  recharging  of  specific  color  by  the  de- 
veloping  devices  31  and  32,  image  forming  of  the 
specific  region  by  the  image  forming  device  22, 
and  developing  of  the  specific  color  by  the  devel- 
oping  devices  33,  34  are  performed,  thus  the  two- 
color  image  can  be  obtained  by  rotation  of  one 
reading  scan  and  one  image  forming  scan.  Output 
data  by  the  selector  are  distributed  according  to 
trimming  region  of  the  same  black  data,  and  out- 
putted  to  the  first  latent  image  forming  means  and 
the  second  latent  image  forming  means.  In  the 
case  of  M  and  black,  charging  and  image  exposing 
by  the  image  forming  device  21  are  performed  and 
subsequently  developing  by  M  toner  is  performed, 
and  after  recharging,  image  exposing  by  the  image 
forming  device  22  is  performed  thereby  developing 
in  black  is  performed. 

Such  constitution  that  two  image  forming 
means  and  plural  developing  devices  are  arranged 
alternately  is  not  limited  to  the  color  image  forming 
but  can  utilize  various  modes  effectively. 

The  image  retainer  is  constituted  to  be  rotated, 
and  required  to  have  size  larger  than  that  of  image 
in  order  to  superpose  images  in  plural  times  of 
rotation. 

When  the  image  size  includes  A-3  size,  a  small 
image  such  as  A-4  or  B-5  is  also  operated  in  the 
same  print  speed  and  the  efficiency  becomes  quite 
bad.  In  such  a  case,  plural  sheets  of  image  may  be 
formed  on  the  image  retainer  (Japanese  patent 
applications  Nos.  60-66321  ,  60-66322). 

Corresponding  to  this,  the  read  scan  is  re- 
peated  in  that  scan  is  performed  in  matching  to  the 
document  and  then  reset  to  the  start  position.  In 
the  time  chart  shown  in  FIG.  14,  the  first  read  scan 
includes  two  times  of  write  scan.  The  timing  of 
charging,  image  exposing,  developing  varies  cor- 
responding  to  this,  but  the  delay  time  between  two 
image  forming  means  does  not  vary. 

As  seen  from  process  in  FIGS.  6  through  9,  the 
electrostatic  image  (latent  image)  forming  means  is 

constituted  by  the  charging  device  and  the  image 
exposing  device. 

Next,  the  embodiments  in  FIGS.  6  through  9 
will  be  described  more  concretely  as  embodiments 

5  1 - 5   respectively. 

Embodiment  1  (example  of  FIG.  6) 

The  color  image  forming  device  shown  in  FIG. 
io  1A  and  FIG.  2  was  used.  Color  image  forming  was 

performed  according  to  the  method  shown  in  FIG. 
12  and  FIG.  14.  The  image  retainer  1  has  an  OPC 
(organic  photoconductive  layer)  surface  layer,  and 
its  peripheral  speed  was  90  mm/sec.  The  surface 

is  of  the  image  retainer  1  was  charged  by  the  charg- 
ing  device  1  1  using  scorotron  corona  discharger  to 
-600  V,  and  the  first  image  exposing  was  per- 
formed  to  the  charged  surface  by  magenta  color 
image  information  using  the  semiconductor  laser 

20  beam  scanner  at  density  of  16  dot/mm.  As  a  result, 
electrostatic  image  was  formed  on  the  image  re- 
tainer  1  in  that  potential  of  the  background  of  the 
exposing  portion  was  -50  V  whereas  potential  of 
the  non-exposing  portion  was  -600  V.  The  electro- 

25  static  image  was  subjected  to  the  first  developing 
by  the  developing  device  31  as  shown  in  FIG.  3. 

In  the  developing  device  31  ,  a  developer  com- 
posed  of  a  carrier  formed  by  resin  coating  of 
spherical  ferrite  and  having  mean  particle  diameter 

30  30  urn,  magnetization  30  emu/g,  resistivity  10H 
0cm,  and  a  non-magnetic  toner  formed  by  styrene 
-  acrylic  resin  with  a  magenta  pigment  at  ten 
weight  parts  and  other  charging  control  agent  ad- 
ded  thereto  and  having  mean  particle  diameter  10 

35  urn,  was  used  under  condition  that  ratio  of  the 
toner  to  the  carrier  becomes  25  wt%.  The  develop- 
ing  sleeve  131  had  outer  diameter  20  mm  and 
rotational  speed  100  rpm,  and  the  the  magnet 
member  132  had  developing  sleeve  surface  flux 

40  density  of  the  N,  S  magnetic  poles  being  1000 
gauss  and  rotational  speed  1000  rpm.  Thickness  of 
the  developer  layer  at  developing  region  was  0.4 
mm,  gap  between  the  developing  sleeve  131  and 
the  image  retainer  1  was  0.6  mm,  and  DC  voltage 

45  of  -100  V  and  AC  voltage  of  3  kHz,  1000  V  (effec- 
tive  value)  were  applied  in  superposition  to  the 
developing  sleeve  131  and  the  developing  was 
performed  according  to  the  non-contact  developing 
condition. 

50  While  the  electrostatic  image  was  developed 
by  the  developing  device  31  ,  other  developing  de- 
vices  32  ~  34  shown  also  in  FIG.  5  were  held  at 
non-acting  state.  This  can  be  attained  in  that  the 
developing  sleeve  131  is  separated  from  the  power 

55  source  139  and  put  in  floating  state,  or  that  DC 
bias  voltage  in  the  same  polarity  as  charging  of  the 
image  retainer  1  and  opposite  polarity  to  charging 
of  the  toner  is  applied  positively  to  the  developing 

11 
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sleeve  131.  Since  the  developing  devices  32  ~  34 
perform  developing  under  non-contact  developing 
condition  in  similar  manner  to  the  developing  de- 
vice  31,  the  developer  layer  on  the  developing 
sleeve  131  need  not  be  especially  removed.  In  the 
developing  device  33,  the  developer  having  con- 
stitution  of  toner  including  yellow  pigment  in  place 
of  magenta  pigment  of  toner  of  the  developer  in 
the  developing  device  was  used.  In  FIG.  32,  the 
developer  having  constitution  of  toner  including 
copper  phthalcyanine  as  a  cyan  pigment  was  used. 
Further  in  FIG.  34,  the  developer  having  constitu- 
tion  of  toner  including  carbon  black  as  a  black 
pigment  was  used.  Of  course,  other  pigments  or 
dyes  may  be  used  in  the  color  toner,  and  the  order 
of  developing  colors  and  the  order  of  the  develop- 
ing  devices  may  be  suitably  selected. 

To  the  surface  of  the  image  retainer  1  sub- 
jected  to  the  first  developing,  the  scorotron  corona 
charging  device  12  acted  and  recharging  of  -650  V 
was  performed.  The  second  image  exposing  by 
yellow  color  image  information  was  performed  to 
the  charged  surface  using  the  laser  beam  scanner 
221,  and  subsequently  the  second  developing  of 
magenta  toner  was  performed  to  the  developing 
sleeve  131  under  non-contact  developing  condition 
that  DC  voltage  of  -150  V  and  AC  voltage  of  3  kHZ, 
1000  V  are  applied  in  superposition  using  the  de- 
veloping  device  33.  Next,  during  the  second  rota- 
tion,  the  charging,  the  image  exposing  of  cyan 
color  image  information  using  the  laser  beam  scan- 
ner,  and  the  third  developing  of  cyan  toner  using 
the  developing  device  32,  and  also  the  charging, 
the  image  exposing  of  black  color  image  informa- 
tion  using  the  laser  beam  scanner,  and  the  fourth 
developing  of  black  toner  using  the  developing 
device  34  were  repeated.  In  the  second  developing 
or  later,  depending  on  variation  of  the  surface  po- 
tential  of  the  image  retainer  1,  developing  char- 
acteristics  or  color  reproducibility,  DC  bias  compo- 
nent  of  voltage  applied  to  the  developing  sleeve 
131,  amplitude  of  AC  component,  frequency,  selec- 
tion  time  of  the  time  selection  conversion  and  the 
like  were  suitably  varied.  Particularly,  since  ab- 
solute  value  of  the  charging  potential  was  gradually 
increased  and  at  the  same  time  absolute  value  of 
the  DC  bias  was  gradually  increased,  color  mixing 
of  toners  was  prevented  effectively. 

After  the  fourth  developing  was  performed  and 
the  color  image  of  four  colors  was  formed  on  the 
image  retainer  1  ,  the  color  image  was  made  to  be 
easily  transferred  by  the  charging  device  13  before 
transfer  and  the  exposing  lamp  41  before  transfer, 
and  then  transfereed  onto  the  transfer  member  P 
using  the  transfer  device  14  and  fixed  using  the 
fixing  device  61  .  Suitable  exposing  by  the  exposing 
lamp  41  before  transfer  also  has  effect  that  the 
transfer  member  P  can  be  easily  separated  from 

the  image  retainer  1.  The  image  retainer  1  after 
transfer  of  the  color  image  was  charge-eliminated 
by  the  charge  eliminating  device  42,  and  residual 
toner  was  removed  from  the  surface  of  the  image 

5  retainer  1  by  abutting  of  the  cleaning  blade  of  the 
cleaning  device  51  and  the  sponge  roller,  and 
when  the  surface  of  the  color  image  forming 
passed  through  the  cleaning  device  51,  one  cycle 
process  of  the  color  image  forming  was  finished 

io  completely. 
In  the  color  image  recorded  in  above  process, 

each  color  had  sufficient  density  and  was  clear,  but 
slight  mixing  of  toners  was  seen  at  portion  where 
each  color  toner  closely  adhered  mutually. 

is  Timing  of  the  above-mentioned  image  forming 
process  is  shown  in  the  timing  chart  of  FIG.  14. 
The  image  signal  read  by  the  CCD  image  sensor  4 
is  not  stocked  by  the  dot  pattern  memory,  but  M 
pattern  signal  and  Y  pattern  signal  are  outputted 

20  without  passing  through  the  page  memory  or  is 
necessary  through  the  line  memory  to  the  record- 
ing  device.  Other  C  pattern  signal  and  BK  pattern 
signal  are  delayed  by  the  shift  register  (delay  cir- 
cuit)  having  capacitance  nearly  equivalent  to  that 

25  between  the  image  forming  devices,  and  taken  in 
sequence  in  matching  with  the  image  forming  tim- 
ing.  Consequently,  the  first  M  toner  image  and  Y 
toner  image  are  formed  substantially  in  synchro- 
nization  with  the  image  reading.  In  the  image  for- 

30  ming  process,  since  the  image  forming  is  per- 
formed  in  two  times  of  read  scan  and  two  rotations 
of  the  image  retainer  1  and  moreover  read  and 
write  are  performed  in  synchronization,  high  speed 
recording  is  possible  and  capacity  of  the  page 

35  memory  corresponding  to  plural  sheets  can  be 
saved. 

Embodiment  2  (example  of  FIG.  7  and  FIG.  8) 

40  The  color  image  forming  device  shown  in  FIG. 
1A  and  FIG.  2  was  used. 

Two-color  image  was  obtained  from  monocolor 
image.  The  document  was  monocolor  image  of 
black,  and  the  specific  region  was  made  green  and 

45  other  was  made  red  by  trimming. 
The  image  retainer  1  had  the  Se  photosensitive 

surface  layer  with  increased  sensitivity  at  long 
wavelength,  and  its  peripheral  speed  was  120 
mm/sec.  The  surface  of  the  image  retainer  1  was 

50  charged  by  the  charging  device  1  1  using  scorotron 
corona  discharger  to  +800  V,  and  the  first  image 
exposing  was  performed  to  the  charged  surface  by 
the  laser  beam  scanner  of  FIG.  2  using  the  semi- 
conductor  laser  at  density  of  12  dot/mm.  As  a 

55  result,  electrostatic  image  was  formed  on  the  im- 
age  retainer  1  in  that  potential  of  the  background 
was  +800  V  whereas  potential  of  the  exposing 
portion  was  +50  V.  The  electrostatic  image  was 
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subjected  to  the  first  reversal  developing  by  the 
developing  device  31  as  shown  in  FIG.  5. 

The  developing  condition  by  the  developing 
device  31  having  magenta  toner  was  in  that  mean 
particle  diameter  of  the  carrier  of  the  developer 
was  30  urn,  ratio  of  the  toner  to  the  carrier  was  20 
wt%,  and  DC  voltage  of  +600  V  and  AC  voltage  of 
1.5  kHz,  700  V  (effective  value)  were  applied  in 
superposition  to  the  developing  sleeve  131,  and 
other  conditions  were  similar  to  Embodiment  1. 
Also  condition  of  other  developing  devices  32  ~  34 
was  made  similar  to  Embodiment  1  except  for  the 
bias  voltage.  In  this  case,  however,  the  bias  voltage 
by  which  the  developing  device  not  to  take  part  in 
developing  was  held  to  the  non-developing  state 
was  in  opposite  polarity  to  charging  of  the  toner 
and  also  in  opposite  polarity  to  charging  of  the 
image  retainer.  To  the  surface  of  the  image  retainer 
1  subjected  to  the  first  developing  by  magenta 
toner,  the  charging  device  12  did  not  act  and  the 
second  image  exposing  by  the  laser  beam  scanner 
was  not  performed,  but  subsequently  the  second 
developing  of  yellow  toner  was  performed  by  the 
developing  device  33.  Thereby  the  red  toner  image 
was  formed  on  the  same  latent  image.  During  the 
second  rotation,  recharging  was  performed  to 
+  800  V  by  the  charging  device  12  and  then  the 
second  image  exposing  was  performed  by  the  im- 
age  forming  device  21  ,  and  also  the  third  develop- 
ing  of  cyan  toner  by  the  developing  device  32  and 
the  fourth  developing  of  yellow  toner  by  the  devel- 
oping  device  33  were  repeated,  thereby  the  green 
toner  image  was  formed  on  the  same  latent  image. 
In  the  second  developing  or  later,  depending  on 
variation  of  the  surface  potential  of  the  image  re- 
tainer  1,  developing  characteristics  or  color  repro- 
ducibility,  DC  bias  component  of  voltage  applied  to 
the  developing  sleeve  131,  amplitude  of  AC  com- 
ponent,  frequency,  selection  time  of  the  time  selec- 
tion  conversion  and  the  like  were  suitably  varied.  In 
this  example  particularly,  since  the  DC  bias  was 
increased  in  sequence  per  time,  color  reproduc- 
ibility  of  toners  was  improved  effectively. 

After  the  two-color  image  was  formed  on  the 
image  retainer  1  subjected  to  the  fourth  develop- 
ing,  in  similar  manner  to  Embodiment  1,  transfer 
and  fixing  were  performed  on  the  transfer  member 
P,  and  charge  eliminating  and  cleaning  of  the  im- 
age  retainer  1  were  performed,  thus  one  cycle 
process  of  the  color  image  recording  was  finished. 

Timing  of  the  above-mentioned  image  forming 
process  is  different  partially  from  the  timing  chart 
of  FIG.  14.  Among  the  image  signal  read  by  the 
CCD  image  sensor  4,  only  BK  pattern  signal  is 
utilized.  The  BK  pattern  signal  converted  to  the  red 
image  is  outputted  without  passing  through  the 
page  memory  or  if  necessary  through  the  line 
memory  and  the  first  image  forming  means  to  the 

recording  device.  In  the  image  forming  process, 
the  first  red  toner  image  is  formed  substantially  in 
synchronization  with  the  first  image  reading.  Since 
the  green  toner  image  forming  is  performed  in  two 

5  times  of  read  scan  and  the  second  rotation  of  the 
image  retainer  1  in  similar  manner  to  the  first  time 
and  moreover  read  and  write  are  performed  in 
synchronization,  the  delay  circuit  is  not  used. 

io  Embodiment  3  (example  of  FIG.  7  and  FIG.  8) 

The  color  image  forming  device  shown  in  FIG. 
1A  and  FIG.  2  was  used. 

Two-color  image  was  obtained  from  monocolor 
is  image.  The  document  was  monocolor  image  of 

black,  and  the  specific  region  was  made  magenta 
and  other  was  made  black  by  trimming.  The  image 
retainer  1  had  the  Se  photosensitive  surface  layer, 
and  its  peripheral  speed  was  120  mm/sec.  The 

20  surface  of  the  image  retainer  1  was  charged  by  the 
charging  device  11  using  scorotron  corona  dis- 
charger  to  +800  V,  and  the  first  image  exposing 
was  performed  to  the  charged  surface  by  the  im- 
age  forming  device  21  of  FIG.  4  using  the  semicon- 

25  ductor  laser  at  density  of  12  dot/mm.  As  a  result, 
electrostatic  image  was  formed  on  the  image  re- 
tainer  1  in  that  potential  of  the  background  was 
+  800  V  whereas  potential  of  the  exposing  portion 
was  +  50  V.  The  electrostatic  image  was  subjected 

30  to  the  first  developing  by  the  developing  device  31 
as  shown  in  FIG.  5. 

The  developing  condition  by  the  developing 
device  31  having  magenta  toner  was  in  that  mean 
particle  diameter  of  the  carrier  of  the  developer 

35  was  30  urn,  ratio  of  the  toner  to  the  carrier  was  20 
wt%,  and  DC  voltage  of  +600  V  and  AC  voltage  of 
1.5  kHz,  700  V  (effective  value)  were  applied  in 
superposition  to  the  developing  sleeve  131,  and 
other  conditions  were  similar  to  Embodiment  1. 

40  Also  condition  of  other  developing  devices  32  ~  34 
was  made  similar  to  Embodiment  1  except  for  the 
bias  voltage.  In  this  case,  however,  the  bias  voltage 
by  which  the  developing  device  not  to  take  part  in 
developing  was  held  to  the  non-developing  state 

45  was  in  opposite  polarity  to  charging  of  the  toner 
and  also  in  opposite  polarity  to  charging  of  the 
image  retainer  1  . 

To  the  surface  of  the  retainer  1  subjected  to 
the  first  developing  by  magenta  toner,  the  charging 

50  device  12  acted  and  the  second  image  exposing 
was  performed  using  the  image  forming  device  22, 
and  further  the  second  developing  of  black  toner 
was  performed  using  the  developing  device  34. 
Thereby  the  two-color  toner  image  composed  of 

55  magenta  and  black  was  formed.  In  the  second 
developing  or  later,  depending  on  variation  of  the 
surface  potential  of  the  image  retainer  1,  develop- 
ing  characteristics  or  color  reproducibility,  DC  bias 
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component  of  voltage  applied  to  the  developing 
sleeve  131,  amplitude  of  AC  component,  frequen- 
cy,  selection  time  of  the  time  selection  conversion 
and  the  like  were  suitably  varied.  In  this  example 
particularly,  since  the  DC  bias  was  increased  in 
sequence  per  time,  color  reproducibility  of  toners 
was  improved  effectively. 

After  the  two-color  image  was  formed  on  the 
image  retainer  1  subjected  to  the  developing,  in 
similar  manner  to  Embodiment  1,  transfer  and  fix- 
ing  were  performed  on  the  transfer  member  P,  and 
charge  eliminating  and  cleaning  of  the  image  re- 
tainer  1  were  performed,  thus  one  cycle  process  of 
the  color  image  recording  was  finished.  In  this 
case,  the  image  retainer  1  forms  the  two-color 
image  in  one  rotation.  Timing  of  the  above-men- 
tioned  image  forming  process  uses  only  forward 
half  of  that  shown  in  the  timing  chart  of  FIG.  14. 
Among  the  image  signal  read  by  the  CCD  image 
sensor  4,  only  BK  pattern  signal  is  utilized.  The  BK 
pattern  signal  converted  to  the  M  image  is  output- 
ted  without  passing  through  the  page  memory  or  if 
necessary  through  the  line  memory  to  the  record- 
ing  device  but  each  pattern  signal  of  BK  outputted 
as  the  black  image  is  delayed  by  the  shift  register 
having  capacitance  substantially  equivalent  to  that 
between  the  image  forming  devices  and  then  taken 
in  matching  with  the  timing  of  image  forming.  Con- 
sequently,  the  first  M  toner  image  is  formed  sub- 
stantially  in  synchronization  with  the  image  reading. 
In  the  image  forming  process,  since  the  image 
forming  is  performed  in  one  time  of  read  scan  and 
one  rotation  of  the  image  retainer  1  and  moreover 
read  and  write  are  performed  in  synchronization, 
high  speed  recording  is  possible. 

The  color  image  recorded  in  above  process 
was  clear  similarly  to  that  in  Embodiment  1  . 

Embodiment  4  (example  of  FIG.  8) 

The  same  apparatus  as  that  in  Embodiment  1 
was  used,  and  the  Se  photosensitive  member  in 
Embodiment  2  was  used.  DC  voltage  of  +600  V 
and  AC  voltage  of  1000  Hz,  500  V  (effective  value) 
were  applied  in  superposition  to  the  developing 
sleeve  131  of  the  developing  device,  and  the  sur- 
face  of  the  image  retainer  1  was  charged  by  the 
charging  device  12  to  surface  potential  700  V  and 
the  reversal  image  forming  was  performed,  and 
other  conditions  were  similar  to  that  in  Embodiment 
1  .  The  color  image  recording  was  performed  under 
the  above-mentioned  conditions. 

In  the  recorded  color  image,  in  comparison  to 
Embodiment  1  ,  mixing  of  toners  was  decreased  at 
portion  where  each  color  toner  closely  adhered 
mutually,  and  the  image  was  more  clear. 

According  to  this  embodiment,  as  already  de- 
scribed,  in  order  to  superpose  toner  images  com- 

posed  of  Y,  M,  C,  BK  toners,  it  is  preferable  that 
the  previous  image  exposing  position  and  the  sub- 
sequent  image  exposing  position  are  superposed. 
In  this  case,  in  order  to  form  the  electric  latent 

5  image  by  the  image  exposing,  it  is  preferable  that 
the  toner  image  formed  previously  has  optical 
transmittance  to  the  image  exposing  ray.  Moreover, 
since  the  order  of  colors  to  be  developed  consider- 
ably  affects  the  clearness  of  the  color  image,  spe- 

io  cial  precaution  should  be  taken  to  determine  the 
order  of  colors. 

Embodiment  5  (example  of  FIG.  9) 

is  The  recording  device  as  shown  in  FIG.  1B  was 
used  where  the  exposing  lamp  71  (shown  by 
imaginary  line)  was  installed  between  the  charging 
device  12  and  the  image  forming  device  22.  DC 
voltage  of  +  600  V  and  AC  voltage  of  2  kHz,  500  V 

20  (effective  value)  were  applied  in  superposition  to 
the  developing  sleeve  131  of  the  developing  de- 
vice.  Before  each  time  of  image  exposing  after  the 
second  image  exposing,  the  surface  of  the  image 
retainer  1  was  charged  by  the  charging  device  11 

25  or  12  to  surface  potential  +700  V,  and  the  uniform 
weak  exposing  was  applied  to  the  surface  of  the 
image  retainer  1  by  the  exposing  lamp  71  (shown 
by  imaginary  line)  so  that  the  surface  potential  is 
reduced  to  nearly  0  V,  and  other  conditions  were 

30  similar  to  Embodiment  4.  The  color  image  record- 
ing  was  performed  under  the  above-mentioned 
conditions.  If  the  uniform  exposing  is  too  strong, 
fatigue  of  the  photosensitive  member  due  to  light 
becomes  large. 

35  In  the  recorded  color  image,  mixing  of  toners 
was  not  seen  even  at  portion  where  each  color 
toner  closely  adhered  mutually,  and  the  image  was 
quite  clear. 

This  embodiment  is  particularly  effective  to  the 
40  photosensitive  member  having  fatigue  due  to  light. 

According  to  the  embodiment,  since  the  elec- 
trostatic  image  forming  is  repeated  four  times  using 
two  sets  of  devices,  the  recording  device  can  be 
constituted  at  small  size  and  low  cost,  and  the 

45  recording  speed  is  relatively  rapid  and  synchro- 
nous  control  of  the  image  exposing  of  each  time 
can  be  performed  easily  and  exactly.  Developing  of 
each  time  can  be  performed  by  a  developing  meth- 
od  that  toner  to  charge  in  opposite  polarity  adheres 

50  to  electrostatic  image  where  the  developing  density 
control  is  relatively  easy,  and  also  by  a  developing 
method  that  toner  to  charge  in  the  same  polarity 
adheres  to  electrostatic  latent  image  where  a  laser 
beam  scanner  can  be  used  in  the  image  exposing 

55  device.  Furthermore,  in  any  of  the  developing 
methods,  the  developing  is  performed  under  non- 
contact  developing  condition  thereby  the  color  im- 
age  with  sufficient  developing  density  and  excellent 
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clearness  can  be  recorded. 
In  addition  to  the  foregoing  embodiments,  var- 

ious  modifications  are  possible  based  on  idea  of 
the  present  invention. 

When  the  color  image  need  not  be  formed,  for 
example,  when  the  image  of  black  color  only  is 
formed,  the  electrostatic  latent  image  can  be 
formed  by  either  one  combination  of  the  charging 
device  11  or  12  or  the  image  forming  device  21  or 
22.  When  dark  decay  of  the  photosensitive  layer  of 
the  image  retainer  1  is  large,  it  is  preferable  that 
the  latent  image  is  formed  by  combination  of  the 
charging  device  12  and  the  image  forming  device 
22  and  then  developed  by  the  developing  device 
34.  Because  it  can  be  utilized  that  the  time  be- 
tween  each  process  of  charging,  image  exposing, 
developing  is  short  (distance  is  small).  When  mon- 
ocolor  image  is  formed  using  toner  of  only  one 
color  among  yellow,  magenta  and  cyan,  the  com- 
bination  may  be  selected  based  on  the  same  idea. 

In  the  case  of  two  colors  or  three  colors,  of 
course,  any  combination  may  be  selected  depend- 
ing  on  its  necessity  or  performance. 

According  to  suitable  selection  of  combination 
of  the  image  exposing  device  and  the  developing 
device,  various  color  images  can  be  formed. 

Furthermore,  when  the  image  forming  devices 
21  and  22  respectively  perform  the  image  exposing 
based  on  individual  image  information,  the  image 
composing  can  be  performed  on  the  image  retainer 
1. 

The  invention  is  not  limited  to  the  case  that  the 
image  retainer  uses  the  drum-shaped  recording 
device  as  already  described,  and  also  not  limited 
the  the  case  that  the  color  image  is  transferred 
onto  the  transfer  member.  That  is,  the  invention 
can  be  applied  also  to  the  case  that  the  image 
retainer  is  that  to  be  mounted  on  the  substrate, 
such  as  electrofax  paper,  and  the  color  image 
formed  thereon  can  be  fixed  without  transfer.  In  this 
case,  the  charging  device  before  transfer,  the  ex- 
posing  lamp  before  transfer,  the  transfer  device, 
and  further  the  cleaning  device  become  unnec- 
essary.  Also  in  the  case  of  transfer,  the  charging 
device  before  transfer,  the  exposing  lamp  before 
transfer,  or  the  charge  eliminating  device  may  be 
omitted.  Furthermore,  the  transfer  may  be  direct 
transfer  or  transfer  through  an  intermediate  transfer 
member,  and  the  fixing  is  not  limited  to  the  heat 
roller  fixing. 

The  invention  is  preferably  used  in  elec- 
trophotographic  technology,  but  may  be  also  ap- 
plied  to  image  forming  technology  using  thermal 
transfer  technology.  FIGS.  15A,  15B  show  exam- 
ples  respectivvely,  and  each  has  two  sets  of  ther- 
mal  line  heads  TH  installed  in  perpendicular  direc- 
tion  to  the  paper.  In  this  case,  it  is  required  in  the 
invention  that  the  image  forming  means  is  a  line 

head.  Between  the  thermal  line  head  TH  and  the 
paper,  for  example,  a  thermal  ink  ribbon  TR  of  M 
and  C,  or  Y  and  BK  is  interposed  thereby  the 
image  is  formed.  In  FIG.  15A,  the  thermal  ink 

5  ribbon  TR  is  moved  in  the  perpendicular  direction 
to  the  line  of  the  thermal  line  head  TH.  In  FIG.  15B, 
the  thermal  ink  ribbon  TR  is  moved  in  the  line 
direction,  and  upper  and  lower  members  are 
changed  thereby  colors  can  be  changed.  The  re- 

io  cording  member  is  moved  by  reciprocation  up  and 
down,  or  by  rotation  in  fixed  state  to  upper  and 
lower  sides  of  the  drum.  According  to  the  thermal 
transfer  technology,  the  thermal  line  head  A  (TH-A) 
is  installed  in  place  of  the  charging  device  11,  the 

is  image  forming  device  22  and  the  developing  de- 
vices  31  ,  32,  and  the  thermal  line  head  B  (TH-B)  is 
installed  in  place  of  the  charging  device  12,  the 
image  forming  device  22  and  the  developing  de- 
vices  33,  34,  thereby  the  image  recording  cor- 

20  responding  to  the  latent  image  forming,  the  devel- 
oping  in  the  electrophotographic  technology  is  per- 
formed,  and  the  image  retainer  1  corresponds  to 
the  support  member  of  the  recording  substance. 

As  above  described,  the  present  invention  has 
25  following  effects. 

(1)  Since  a  plurality  of  latent  image  forming 
means  are  used  and  at  least  one  among  these 
means  is  used  repeatedly,  in  comparison  to  the 
image  forming  by  one  rotation  or  one  time  of 

30  moving  of  the  image  retainer  or  the  image  for- 
ming  by  3  ~  4  rotations  or  3  ~  4  times  of 
moving  thereof,  the  color  image  forming  appara- 
tus  with  small  size  and  high  speed  can  be 
constituted. 

35  (2)  In  synchronization  with  the  image  read 
means,  color  image  forming  can  be  performed 
efficiently  using  a  memory  of  small  capacity. 
(3)  Various  multicolor  modes  such  as  monocolor 
mode,  two-color  mode,  color  mode,  can  be  effi- 

40  ciently  dealt  with.  Monocolor  print  or  two-color 
print  can  be  performed  by  one  time  of  read 
scan  and  one  rotation  of  the  image  retainer  or 
one  time  of  moving  of  the  image  retainer. 

In  another  embodiment  of  the  invention  as 
45  shown  in  FIGS.  19  and  20,  an  optical  system 

comprises  a  laser  light  source  316  with  a  drive 
circuit  for  generating  optical  signal  based  on  image 
data  per  color  to  produce  an  electrostatic  image 
developed  by  the  developing  devices  31  and  32  in 

50  changing  by  time  difference  of  one  rotation  of  the 
photosensitive  member  1,  and  a  laser  light  source 
317  for  generating  light  signal  based  on  image  data 
per  color  to  produce  an  electrostatic  image  devel- 
oped  by  the  developing  devices  33  and  34  by  time 

55  difference  of  one  rotation  of  the  photosensitive 
member  1  in  timing  delayed  by  time  that  the 
surface  of  the  photosensitive  member  1  is  moved 
through  distance  between  incident  positions  of  the 
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laser  beams  303,  307,  where  the  laser  beams 
outgoing  from  both  laser  light  sources  316,  317 
and  having  different  wavelength  pass  through  col- 
limator  lenses  318,  319  respectively,  and  then  both 
optical  paths  are  combined  by  a  combining  means 
320  such  as  a  deflection  beam  splitter,  and  com- 
bined  beam  outgoing  from  the  combining  means 
320  is  incident  to  a  rotary  polygon  mirror  223,  and 
reflecting  beam  scanned  in  the  rotary  polygon  mir- 
ror  223  passes  through  an  f  -  6  lens  224,  and  then 
separated  again  into  laser  beams  303,  307  by  a 
separating  means  323  such  as  a  dichroic  mirror, 
and  the  laser  beams  303,  307  are  incident  to  the 
photosensitive  member  1  by  mirrors  324,  325  re- 
spectively.  Since  two  sorts  of  laser  beams  are 
combined  by  the  combining  means  and  the  com- 
bined  beam  is  scanned  in  the  rotary  polygon  mirror 
and  then  separated  again  and  the  separated  beams 
are  incident  respectively  to  the  photosensitive 
member  1,  both  laser  rays  are  incident  to  the 
rotary  polygon  mirror  at  the  same  position  in  per- 
pendicular  direction  to  the  rotary  axis  of  the  rotary 
polygon  mirror,  and  the  scanning  direction  is  the 
same  thereby  such  problem  is  eliminated  that  the 
registration  becomes  difficult  due  to  variation  of  the 
surface  accuracy,  and  the  cylindrical  lens  need  not 
be  installed  at  rear  side  of  the  f  -  6  lens  and 
therefore  the  registration  of  exposing  becomes 
easy,  and  further  when  the  laser  beam  passes 
through  the  f  -  6  lens  and  then  is  separated  as 
shown  in  the  figure,  one  f  -  6  lens  will  do  with 
respect  to  two  laser  beams. 

When  the  deflection  beam  splitter  is  used  in 
the  combining  means  320,  in  the  laser  light  sour- 
ces  316,  317,  semiconductor  lasers  are  arranged 
so  that  respective  p-n  junction  surfaces  are  per- 
pendicular  to  the  deflection  beam  splitter,  and  out- 
going  beams  of  respective  semiconductor  layers 
pass  through  the  collimator  lenses  318,  319  as 
shown  in  FIGS.  19  and  20,  and  then  are  incident  to 
the  deflection  beam  splitter  directly.  Also  as  shown 
in  FIG.  21,  in  the  laser  light  sources  316,  317,  the 
semiconductor  lasers  may  be  arranged  so  that  the 
p-n  junction  surfaces  are  in  parallel  to  the  combin- 
ing  means  320,  i.e.,  the  deflection  beam  splitter. 
For  example,  outgoing  beam  of  the  semiconductor 
laser  of  the  laser  light  source  316  passes  through 
the  collimator  lens  318,  and  then  passes  through  a 
rotating  means  326  such  as  1/2  wavelength  plate  to 
rotate  the  deflection  surface  by  90  °  ,  and  is  in- 
cident  to  the  deflection  beam  splitter.  The  combin- 
ing  means  320  is  not  limited  to  the  deflection  beam 
splitter  as  above  described,  but  that  having  similar 
constitution  to  the  separating  means  323  may  be 
used. 

In  the  shown  example,  although  a  multi-layer 
film  plate  is  used  in  the  separating  means  323,  the 
separating  means  323  is  not  limited  to  this,  but  a 

prism  having  a  multi-layer  film  or  a  deflection  beam 
splitter  similar  to  the  combining  means  320  may  be 
used.  When  a  multi-layer  film  plate  having  spectral 
characteristics  as  shown  in  FIG.  22  where  separa- 

5  tion  occurs  about  position  of  wavelength  800  nm  is 
used  in  the  separating  means  323,  if  a  laser  gen- 
erating  laser  ray  having  wavelength  shorter  than 
800  nm,  e.g.,  780  nm,  and  a  laser  generating  laser 
beam  having  wavelength  longer  than  800  nm,  e.g., 

io  810  nm,  are  used  respectively  in  the  laser  light 
sources  316,  317,  both  laser  beams  can  be  sepa- 
rated  substantially  completely.  The  multi-layer  film 
plate  in  FIG.  22  represents  transmissivity  nearly 
100  %  at  incident  angle  90°  irrespective  of 

is  wavelength  of  the  incident  ray. 
The  image  forming  apparatus  of  the  invention 

is  not  limited  to  the  shown  example,  but  two  sets  of 
optical  systems  as  shown  in  FIGS.  19  and  20  may 
be  provided  so  that  combination  of  toner  images  of 

20  four  colors  can  be  made  in  one  rotation  of  the 
photosensitive  member,  or  optical  system  as 
shown  in  FIGS.  19  and  20  and  an  optical  system 
having  one  laser  beam  may  be  provided  so  that 
combination  of  toner  images  of  three  colors  can  be 

25  made  in  one  rotation  of  the  photosensitive  member. 
Further,  the  optical  system  may  be  constituted  so 
that,  for  example,  three  laser  beams  having  dif- 
ferent  wavelength  are  combined  and  the  combined 
beam  is  incident  to  the  rotary  polygon  mirror  and 

30  scanned,  and  then  separated  again  in  three  and 
incident  to  the  photosensitive  member.  This  is  re- 
alized  in  that  two  combining  means  and  two  sepa- 
rating  means  are  used,  and  the  combining  and  the 
separating  are  performed  in  two  steps. 

35  In  this  embodiment  of  the  image  forming  ap- 
paratus  of  the  invention,  one  rotary  polygon  mirror 
hence  one  f  -  6  lens  will  do  with  respect  to  a 
plurality  of  laser  beams,  and  a  cylindrical  leans 
need  not  be  installed  at  rear  side  of  the  f  -  6  lens, 

40  and  since  the  plurality  of  laser  beams  have  the 
same  scanning  direction  problem  of  difficulty  of  the 
registration  due  to  variation  of  the  surface  accuracy 
of  the  rotary  polygon  mirror  is  not  produced.  Con- 
sequently,  the  apparatus  can  be  constituted  at 

45  small  size  and  low  cost,  and  multi-color  image 
without  color  slippage  can  be  easily  recorded. 

In  another  embodiment  of  the  invention,  as 
shown  in  FIG.  23,  semiconductor  lasers  410-1,  410- 
2,  collimator  lenses  402-1,  402-2,  and  f  -  6  lenses 

50  406-1  ,  406-2  are  constituted  in  every  two  members 
superposed  up  and  down.  One  optical  path  passing 
through  the  f  -  6  lens  406-1  and  common  optical 
scanner  405  is  bent  to  downward  by  a  mirror  408-1 
and  incident  to  a  photosensitive  member.  Other 

55  optical  path  passing  through  the  f  -  6  lens  406-2  is 
bent  downward  by  a  mirror  408-1  '  and  converted  in 
direction  by  a  mirror  408-2"  and  incident  to  a 
photosensitive  member. 
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FIG.  24  shows  another  constitution  example  of 
a  laser  optical  system  using  plastic  lenses  407-1, 
407-2  as  focusing  lenses  of  the  scan  optical  sys- 
tem. 

In  this  embodiment  of  the  invention,  in  informa- 
tion  recording  optical  system  to  perform  image 
recording  using  a  plurality  of  light  beams,  an  op- 
tical  scanner,  for  example,  polygon  is  commonly 
used  thereby  information  recording  optical  system 
having  high  position  accuracy  in  compact  and  sim- 
ple  structure  can  be  provided. 

In  another  embodiment  of  an  image  forming 
apparatus  of  the  invention,  as  shown  in  FIG.  25,  the 
developing  devices  31  and  32,  and  33  and  34  are 
enclosed  in  a  case  532  and  arranged  around  the 
photosensitive  drum  1  . 

When  the  case  532  is  taken  out  of  the  image 
forming  apparatus,  the  developing  devices  31  and 
32  or  33  and  34  are  installed  or  detached  to  the 
case  532  from  an  opening  portion  of  the  case  532 
shown  in  left  side  in  the  figure.  That  is,  when  the 
developing  device  31  is  installed  to  the  case  532,  a 
set  pin  533  provided  on  the  case  532  is  retracted 
from  the  projecting  state  towards  inside,  and  the 
developing  device  31  is  inserted  in  the  case  532 
and  a  compression  spring  534  provided  on  the 
case  532  is  pushed  to  sufficiently  compressed 
state,  and  the  set  pin  533  is  projected  towards 
inside.  Thereby  the  developing  device  31  is  set  to 
the  case  532  in  the  state  that  pushing  by  the 
compression  spring  534  is  stopped  by  the  set  pin 
533.  Engaging  of  the  developing  device  31  with  the 
set  pin  533  is  performed  at  the  top  end  of  a 
position  adjusting  screw  535,  thereby  the  set  posi- 
tion  of  the  developing  device  31  can  be  adjusted. 
When  the  developing  device  31  is  taken  out  of  the 
case  532,  the  stop  pin  533  is  retracted  and  there- 
fore  the  developing  device  31  is  pushed  to  the 
opening  portion  of  the  case  532  then  the  develop- 
ing  device  31  may  be  pulled  out.  The  constitution 
is  not  limited  to  this,  but,  for  example,  the  develop- 
ing  device  31  is  simply  inserted  in  the  case  532, 
and  the  case  532  is  installed  to  the  apparatus  body 
as  hereinafter  described  thereby  a  spacer  roller 
rotatable  in  coaxial  relation  to  the  developing  roller 
abuts  on  the  circumferential  surface  on  both  sides 
of  the  photosensitive  drum  1  thereby  the  position 
setting  of  the  developing  device  31  may  be  made. 

The  case  532  enclosing  the  developing  device 
31  is  inserted  in  the  apparatus  in  that  a  rack  536  of 
the  case  532,  from  front  side  of  the  figure,  is 
meshed  with  a  pinion  537  installed  to  side  of  the 
apparatus  body  and  the  top  end  hook  portion  of  the 
tension  spring  539  installed  at  side  of  the  appara- 
tus  body  is  entered  in  a  spring  holding  hole  538  of 
the  case  532.  The  inserted  case  532  rotates  the 
pinion  537  and  feeds  it  to  the  left  until  abutting  on 
the  stop  pin  540  installed  to  side  of  the  apparatus 

body  against  tension  of  the  tension  spring  539.  In 
this  step,  a  set  hook  542  installed  on  a  shaft  541  at 
side  of  the  apparatus  body  is  engaged  with  a  set 
hole  544  of  the  case  532  according  to  biasing  of 

5  the  spring  543  thereby  it  is  set  to  the  image 
forming  apparatus.  When  the  case  532  is  taken  out 
of  the  image  forming  apparatus,  a  shaft  541  is 
rotated  and  a  set  hook  542  is  disengaged  from  the 
set  hook  544  of  the  case  532,  since  the  case  532  is 

io  retracted  to  the  right  by  tension  of  the  tension 
spring  539,  the  case  532  is  pulled  to  front  side  in 
the  paper  surface  from  that  position  or  from  posi- 
tion  where  the  case  532  is  further  retracted  to  the 
right  by  the  pinion  537.  Guide  of  the  case  532  in 

is  installing  or  detaching  is  performed  by  a  support 
guide  545  at  side  of  the  apparatus  body  and  en- 
gaging  of  the  case  532  with  the  shaft  541.  The 
case  532  in  FIG.  25  is  provided  with  motors  546, 
547  to  drive  moving  members  such  as  a  develop- 

20  ing  roller  for  the  enclosed  developing  device  31 
and  a  developer  stirring  roller  as  well  as  a  trans- 
mission  mechanism  (not  shown)  so  that  connection 
of  movement  transmission  mechanism  is  not  re- 
quired  between  the  case  532  and  side  of  the  ap- 

25  paratus  body. 
As  above  described,  the  developing  devices 

31  ,  32  and  33,  34  together  with  the  case  532  are 
installed  or  detached  to  the  image  forming  appara- 
tus,  thereby  installing  or  detaching  of  the  develop- 

30  ing  devices  during  inspection  or  maintenance  can 
be  performed  efficiently  with  little  labor. 

The  developing  devices  31  ~  34  preferably 
perform  developing  under  non-contact  developing 
condition  where  toner  image  already  formed  is  not 

35  hurmed,  and  changing  between  developing  state 
and  non-acting  state  can  be  simply  performed  by 
step  of  rotation  of  the  developing  roller  or  changing 
of  the  bias  voltage.  A  developing  device  in  FIG.  26 
represents  such  example  where  a  developing  roller 

40  composed  of  a  sleeve  548  and  a  magnet  member 
549  within  the  sleeve  548  adsorbs  developer  in  a 
developer  reservoir  550  to  surface  of  the  sleeve 
548  by  magnetic  force  of  the  magnet  member  549, 
at  least  one  of  the  sleeve  548  and  the  magnet 

45  member  549  is  rotated  in  arrow  direction  thereby 
the  adsorbed  developer  is  conveyed  in  the  same 
direction  as  the  rotational  direction  of  the  sleeve 
548,  at  midway  of  the  conveying  a  layer  thickness 
regulating  blade  551  of  urethane  rubber  plate 

50  makes  layer  thickness  of  developer  into  a  layer 
thinner  than  a  gap  between  the  photosensitive 
drum  1  and  the  sleeve  548,  and  developing  bias 
voltage  in  superposition  of  AC  voltage  and  DC 
voltage  is  applied  to  the  sleeve  548  from  the  bias 

55  power  source  thereby  in  developing  region  where 
the  sleeve  548  is  opposed  to  the  photosensitive 
drum  1  toners  are  flown  from  the  developer  layer 
and  adhere  to  the  electrostatic  image  and  the  de- 
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veloping  is  performed,  the  developer  layer  passing 
through  the  developing  region  is  scraped  from  the 
surface  of  the  sleeve  548  by  the  cleaning  blade 
554  using  a  Mylar  plate  of  thickness  80  urn  and 
returned  to  the  developer  reservoir  550.  The  devel- 
oper  reservoir  550  is  supplied  with  toners  from  a 
toner  chamber  555  by  a  toner  supply  device  556 
and  a  sponge  roller  557,  and  the  developer  in  the 
developer  reservoir  550  is  stirred  uniformly  by  stir- 
ring  rollers  558,  559  and  frictional  charging  is  given 
to  the  toners. 

Non-acting  state  of  the  developing  device  is 
produced  in  that  the  sleeve  548  is  grounded  or  put 
in  floating  state,  or  DC  voltage  in  opposite  polarity 
to  charging  of  toner  is  positively  applied  to  the 
sleeve  548,  or  further  the  conveying  rotation  of  the 
developing  roller  is  stopped.  When  the  developing 
device  is  installed  to  the  case  532,  wiring  of  the 
sleeve  548  and  the  case  532  are  connected  by  a 
connector,  and  connection  of  wiring  of  the  case 
532  with  the  bias  power  source  at  the  apparatus 
body  side  is  performed  together  with  connection  of 
the  motors  546,  547  to  the  power  source  by  a 
socket  provided  on  a  cord. 

In  another  embodiment  of  the  invention,  move- 
ment  of  moving  members  such  as  a  developing 
roller  or  a  stirring  roller  of  developing  devices  31 
and  32  is  performed  by  a  drive  device  as  shown  in 
FIG.  27  or  FIG.  28  using  a  common  motor. 

In  a  drive  device  of  FIG.  27,  while  developing 
by  the  developing  device  31  or  34  is  performed  the 
ON/OFF  switch  643  is  turned  on  by  the  control 
device  and  a  motor  644  is  rotated  by  a  motor 
power  source,  and  while  developing  is  performed 
by  the  developing  device  31  the  clutch  power 
source  is  turned  on  and  the  changeover  switch  645 
is  changed  to  A  contact,  and  while  developing  is 
performed  by  the  developing  device  32  the  chan- 
geover  switch  645  is  changed  to  B  contact.  Con- 
sequently,  while  the  changeover  switch  645  is 
changed  to  A  contact,  the  rotation  of  the  motor  644 
is  transmitted  by  an  electromagnetic  clutch  646 
through  the  magnet  member  549  of  the  developing 
device  31  and  a  worm,  a  worm  wheel  to  the  sleeve 
548,  and  while  the  changeover  switch  645  is 
changed  to  B  contact,  rotation  of  the  motor  644  is 
transmitted  by  an  electromagnetic  clutch  647  to  the 
magnet  member  549  of  the  developing  device  32 
and  the  sleeve  548.  The  stirring  roller  or  the  like  is 
rotated  by  a  gear  train  (not  shown)  in  similar  man- 
ner  to  the  magnet  member  549.  Movement  of 
moving  members  of  the  developing  devices  33  and 
34  is  performed  also  by  a  motor  648  similarly. 

In  a  drive  device  of  FIG.  28,  during  developing 
by  the  developing  device  31  a  motor  649  is  rotated 
in  the  same  direction  as  that  of  the  motor  644  in 
FIG.  27,  and  during  developing  by  the  developing 
device  32  the  motor  649  is  rotated  in  the  reverse 

direction,  and  one-directional  clutches  650  and  651 
transmit  respectively  rotation  in  the  same  direction 
and  rotation  in  the  reverse  direction  to  the  develop- 
ing  devices  31  and  32,  thereby  the  developing 

5  devices  31  and  32  are  driven  in  similar  manner  to 
the  drive  device  in  FIG.  27.  Regarding  the  develop- 
ing  devices  33  and  34,  similar  operation  is  per- 
formed. 

As  above  described,  even  when  moving  mem- 
io  bers  of  the  developing  devices  31  and  32,  and  33 

and  34  are  driven  by  a  common  motor,  timing  of 
developing  of  the  developing  devices  31  and  32  or 
33  and  34  is  not  overlapped,  thereby  the  common 
motor  may  be  that  of  small  capacity  enough  to 

is  control  one  developing  device,  and  since  neigh- 
bouring  developing  devices  are  driven  by  the  com- 
mon  motor,  the  transmission  mechanism  can  be 
constituted  simply  in  compact  structure. 

20  Claims 

1.  A  color  image  forming  apparatus,  comprising 
-  a  color  image  reading  means  (4)  for  opti- 

cally  scanning  a  document  (D); 
25  -  means  (4)  for  forming  color  information 

based  on  a  color  separating  information 
applied  from  said  reading  means; 

-  a  rotatable  image  retainer  (1); 
-  charging  means  (11,  12)  for  charging  the 

30  surface  of  said  image  retainer  (1); 
-  a  plurality  of  latent  image  forming  means 

(21,  22)  for  forming  latent  images  at  a 
common  region  on  said  image  retainer 
(1)  at  their  respective  writing  positions  in 

35  accordance  with  said  color  information; 
and 

-  a  plurality  of  developing  means  (31,  32, 
33,  34),  each  developing  one  of  said 
latent  images  to  form  a  multicolor  image 

40  composed  of  multiple  toner  images  on 
said  image  retainer  (1); 

characterized  in  that 
an  image  of  a  color  is  formed  on  said  image 
retainer  (1)  by  the  latent  image  forming  means 

45  (21  ,  22)  and  the  developing  means  (31  ,  32,  33, 
34)  within  one  rotation  of  said  image  retainer 
(1)  and  said  multicolor  image  is  formed  on  said 
image  retainer  (1)  by  plural  rotations  of  said 
image  retainer  (1)  and  transferred  to  a  transfer 

50  sheet  (P)  by  simultaneous  transfer  of  all  colors 
after  the  developing  process,  wherein  the  rota- 
tion  of  said  image  retainer  (1)  is  synchronized 
with  a  scanning  of  said  color  image  reading 
means  (4);  said  charging  means  (11,  12)  is 

55  arranged  at  a  position  at  which  said  charging 
means  (11,  12)  is  operated  before  operation  of 
each  of  said  latent  image  forming  means  (21, 
22);  and  delay  means  are  provided  for  com- 
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pensating  for  the  time  necessary  for  forming 
two  latent  images  of  different  colors  at  a  com- 
mon  region  of  said  image  retainer  (1)  by  two 
latent  image  forming  means  (21  ,  22)  which  are 
selected  among  the  plurality  of  latent  image 
forming  means,  wherein  said  delay  means  de- 
lay  each  color  information  except  for  the  first 
information  for  the  first  latent  image  of  the 
latent  images  formed  in  each  rotation  of  said 
image  retainer  (1)  to  compensate  for  the  time 
necessary  for  the  common  region  on  said  im- 
age  retainer  (1)  to  travel  between  first  and  the 
other  writing  positions. 

2.  The  color  image  forming  apparatus  as  claimed 
in  claim  1,  characterized  in  that  a  first  latent 
image  forming  means  (21),  a  first  developing 
means  (31  ,  32),  a  second  latent  image  forming 
means  (22)  and  a  second  developing  means 
(33,  34)  are  arranged  in  this  order  around  said 
image  retainer  (1),  and  at  least  one  of  said  first 
and  second  developing  means  (33,  34)  has  a 
plurality  of  developing  devices  (31  ,  32,  33,  34). 

3.  The  color  image  forming  apparatus  as  claimed 
in  claim  2,  characterized  in  that  said  first  and 
second  latent  image  forming  means  (21,  22) 
are  optical  systems  comprising  a  laser  beam 
source  (121,  221)  respectively,  and  at  least 
one  of  optical  elements  is  used  in  common 
with  each  other. 

4.  The  color  image  forming  apparatus  as  claimed 
in  claim  3,  characterized  in  that  a  rotary  poly- 
gon  mirror  (123,  223)  is  used  in  common. 

5.  The  color  image  forming  apparatus  as  claimed 
in  claim  2  or  3,  characterized  in  that  a  f-0  lens 
(124,  224)  is  used  in  common. 

6.  The  color  image  forming  apparatus  as  claimed 
in  claim  2  or  3,  characterized  in  that  f-0  lenses 
(124,  224)  are  arranged  separately  and  in  par- 
allel. 

7.  The  color  image  forming  apparatus  as  claimed 
in  claim  2,  characterized  in  that  said  plural 
developing  devices  (31,  32,  33,  34)  are  ar- 
ranged  in  one  case  (532)  removably  therefrom. 

8.  The  color  image  forming  apparatus  as  claimed 
in  claim  2,  characterized  in  that  driving  sources 
(546,  547)  of  said  first  and  second  developing 
means  (31,  32,  33,  34)  are  made  separately, 
and  wherein  said  plural  developing  devices 
(31  ,  32,  33,  34)  in  said  first  or  second  develop- 
ing  means  have  one  of  said  driving  sources 
(546,  547)  in  common  and  are  driven  by 

switching  with  a  clutch  respectively. 

9.  The  color  image  forming  apparatus  as  claimed 
in  one  of  claims  2  to  8,  characterized  in  that 

5  developing  bias  power  sources  (139,  552,  553) 
of  said  first  and  second  developing  means  are 
made  separately  and  that  said  plural  develop- 
ing  devices  (31,  32,  33,  34)  in  said  first  or 
second  developing  means  have  one  of  said 

io  developing  bias  power  sources  (139,  552,553) 
in  common  and  are  supplied  by  switching  re- 
spectively. 

Patentanspruche 
15 

1.  Gerat  fur  die  Erzeugung  von  Farbbildern,  das 
folgendes  aufweist: 

-  ein  Ablesegerat  (4)  fur  Farbbilder  fur  die 
optische  Abtastung  einer  Vorlage  (D); 

20  -  Mittel  (4)  fur  die  Erstellung  von  Farbinfor- 
mationen  auf  der  Grundlage  einer  Infor- 
mation  fur  die  Trennung  von  Farben,  die 
aus  dem  Ablesegerat  abgegeben  wird; 

-  einen  drehbaren  Bildtrager  (1); 
25  -  Ladegerate  (11,  12)  fur  die  Aufladung  der 

Oberflache  des  Bildtragers  (1); 
-  eine  Vielzahl  von  Geraten  (21,  22)  fur  die 

Erzeugung  latenter  Bilder  in  einem  ge- 
meinsamen  Bereich  auf  dem  Bildtrager 

30  (1)  in  ihren  jeweiligen  Bereichen  der  Auf- 
zeichnung  entsprechend  der  erhaltenen 
Farbinformation;  und 

-  eine  Vielzahl  von  Entwicklungsvorrichtun- 
gen  (31,  32,  33,  34),  die  jeweils  eines 

35  des  latenten  Bilder  entwickeln,  urn  auf 
dem  Bildtrager  (1)  ein  mehrfarbiges  Bild 
herzustellen,  welches  aus  mehreren  Ton- 
erbildern  zusammengesetzt  ist; 

dadurch  gekennzeichnet,  dafi 
40  ein  Bild  einer  Farbe  auf  dem  Bildtrager  (1)  mit 

Hilfe  der  Gerate  (21,  22)  fur  die  Erzeugung  von 
latenten  Bildern  und  mit  Hilfe  der  Entwick- 
lungsvorrichtungen  (31,  32,  33,  34)  innerhalb 
einer  einzigen  Umdrehung  des  Bildtragers  (1) 

45  erzeugt  wird,  und  dadurch,  dal3  das  vielfarbige 
Bild  auf  dem  Bildtrager  (1)  durch  wiederholte 
Rotationen  dieses  Bildtragers  (1)  erzeugt  und 
auf  ein  Kopierblatt  (P)  durch  gleichzeitigen 
Transfer  aller  Farben  nach  Durchfuhrung  der 

50  Entwicklung  ubertragen  wird,  wobei  die  Um- 
drehung  dieses  Bildtragers  (1)  mit  der  Abta- 
stung  der  Ablesevorrichtung  (4)  fur  das  Farb- 
bild  synchronisiert  ist;  und  dadurch,  dal3  die 
Ladegerate  (11,  12)  an  einer  Position  angeord- 

55  net  sind,  an  der  diese  Ladegerate  (11,  12)  vor 
der  Betatigung  jedes  der  Gerate  fur  die  Erzeu- 
gung  latenter  Bilder  (21,  22)  betatigt  werden; 
und  dadurch,  dal3  Verzogerungsmittel  vorgese- 
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hen  sind,  urn  die  Zeit  auszugleichen,  die  not- 
wendig  ist,  urn  zwei  latente  Bilder  verschiede- 
ner  Farben  in  einem  gemeinsamen  Bereich 
des  Bildtragers  (1)  mit  Hilfe  von  zwei  Geraten 
fur  die  Erzeugung  latenter  Bilder  (21,  22),  die  5 
aus  der  Vielzahl  der  Gerate  fur  die  Erzeugung 
latenter  Bilder  ausgewahlt  werden,  zu  erzeu- 
gen,  wobei  diese  Verzogerungsmittel  jede 
Farbinformation  mit  Ausnahme  der  ersten  In- 
formation  fur  das  erste  latente  Bild  der  latenten  10 
Bilder  verzogern,  welche  im  Laufe  jeder  Urn- 
drehung  des  Bildtrager  (1)  erzeugt  werden,  urn 
die  Zeit  auszugleichen,  welche  notwendig  ist, 
damit  sich  der  gemeinsame  Bereicch  auf  dem 
Bildtrager  (1)  zwischen  einer  ersten  und  einer  is 
weiteren  Aufzeichnungsposition  bewegen  kann. 

2.  Gerat  fur  die  Erzeugung  von  Farbbildern  nach 
Anspruch  1, 
dadurch  gekennzeichnet,  dafi  20 
ein  erstes  Gerat  fur  die  Erzeugung  latenter 
Bilder  (21),  eine  erste  Entwicklungsvorrichtung 
(31,  32),  ein  zweites  Gerat  fur  die  Erzeugung 
latenter  Bilder  (22)  und  eine  zweite  Entwick- 
lungsvorrichtung  (33,  34)  in  dieser  Reihenfolge  25 
urn  den  Bildtrager  (1)  angeordnet  sind,  und 
dal3  mindestens  eine  der  ersten  und  zweiten 
Entwicklungsvorrichtungen  (33,  34)  eine  Viel- 
zahl  von  Entwicklungsvorrichtungen  (31,  32, 
33,  34)  aufweist.  30 

3.  Gerat  fur  die  Erzeugung  von  Farbbildern  nach 
Anspruch  2, 
dadurch  gekennzeichnet,  dafi 
die  ersten  und  zweiten  Gerate  fur  die  Erzeu-  35 
gung  latenter  Bilder  (21  ,  22)  optische  Systeme 
sind,  welche  jeweils  eine  Laserlichtquelle  (121, 
122)  aufweisen,  und  dal3  mindestens  eines  der 
optischen  Elemente  zusammen  mit  einem  an- 
deren  optischen  Element  verwendet  wird.  40 

4.  Gerat  fur  die  Erzeugung  von  Farbbildern  nach 
Anspruch  3, 
dadurch  gekennzeichnet,  dafi 
ein  drehender  Polygonalspiegel  (123,  223)  45 
gleichzeitig  verwendet  wird. 

5.  Gerat  fur  die  Erzeugung  von  Farbbildern  nach 
einem  der  Anspruche  2  oder  3, 
dadurch  gekennzeichnet,  dafi  so 
eine  f  -  S  Linse  (124,  224)  gleichzeitig  verwen- 
det  wird. 

6.  Gerat  fur  die  Erzeugung  von  Farbbildern  nach 
einem  der  Anspruche  2  oder  3,  55 
dadurch  gekennzeichnet,  dafi 
f  -  S  Linsen  (124,  224)  getrennt  und  parallel 
zueinander  angeordnet  sind. 

7.  Gerat  fur  die  Erzeugung  von  Farbbildern  nach 
Anspruch  2, 
dadurch  gekennzeichnet,  dafi 
die  Vielzahl  von  Entwicklungsvorrichtungen 
(31,  32,  33,  34)  loslich  in  einem  einzigen  Ge- 
hause  (532)  untergebracht  sind. 

8.  Gerat  fur  die  Erzeugung  von  Farbbildern  nach 
Anspruch  2, 
dadurch  gekennzeichnet,  dafi 
die  Antriebsvorrichtungen  (546,  547)  der  ersten 
und  zweiten  Entwicklungsvorrichtungen  (31, 
32,  33,  34)  getrennt  ausgebildet  sind,  und  da- 
durch,  dal3  die  Vielzahl  von  Entwicklungsvor- 
richtungen  (31,  32,  33,  34)  in  den  ersten  oder 
zweiten  Entwicklungsvorrichtungen  eine  der 
Antriebsvorrichtungen  (546,  547)  gemeinsam 
haben  und  durch  Schaltung  einer  Kupplung 
angetrieben  werden. 

9.  Gerat  fur  die  Erzeugung  von  Farbbildern  nach 
einem  der  Anspruche  2  bis  8, 
dadurch  gekennzeichnet,  dafi 
die  Energiequellen  (139,  552,  553)  fur  den 
Aufbau  der  Entwicklungsgitterspannung  der  er- 
sten  und  zweiten  Entwicklungsvorrichtungen 
getrennnt  ausgebildet  sind  und  dal3  die  Viel- 
zahl  der  Entwicklungsvorrichtungen  (31  ,  32,  33, 
34)  in  den  ersten  oder  zweiten  Entwicklungs- 
vorrichtungen  eine  der  Energiequellen  (139, 
552,  553)  fur  den  Aufbau  der  Entwicklungsgitt- 
erpannung  gemeinsam  haben  und  durch  ent- 
sprechende  Schaltung  gespeist  werden. 

Revendications 

1.  Appareil  pour  la  formation  d'une  image  en 
couleur  comprenant 

-  un  moyen  de  lecture  d'une  image  en 
couleur  (4)  en  vue  d'un  balayage  optique 
d'un  document  (D); 

-  des  moyens  (4)  pour  la  saisie  d'informa- 
tions  de  couleurs  sur  la  base  d'une  infor- 
mation  relative  a  la  separation  des  cou- 
leurs  emise  par  ledit  moyen  de  lecture; 

-  un  support  d'image  rotatif  (1); 
-  des  moyens  de  charge  (11,  12)  pour 

charger  la  surface  dudit  support  d'image 
(1); 

-  une  multitude  de  moyens  de  formation 
d'images  latentes  (21,  22)  pour  la  gene- 
ration  d'images  latentes  dans  une  region 
commune  sur  ledit  support  d'image  (1), 
et  ce  a  leurs  positions  d'ecriture  respec- 
tives  conformement  a  ladite  information 
relative  aux  couleurs;  et 

-  une  multitude  de  moyens  de  developpe- 
ment  (31  ,  32,  33,  34),  dont  chacun  deve- 
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loppe  I'une  desdites  images  latentes  en 
vue  de  la  formation  sur  ledit  support 
d'image  (1)  d'une  image  multicolore 
composee  d'une  multitude  d'images  de 
toner;  5 

caracterise  en  ce  que 
au  cours  d'une  seule  rotation  dudit  support 
d'image  (1)  est  formee  a  I'aide  des  moyens  de 
formation  d'images  latentes  (21  ,  22)  et  a  I'aide 
des  moyens  de  developpment  (31,  32,  33,  34)  10 
une  image  d'une  seule  couleur  sur  ledit  sup- 
port  d'image  (1),  et  en  ce  que  ladite  image 
multicolore  est  realisee  sur  ledit  support  d'ima- 
ge  (1)  au  cours  de  rotations  repetees  dudit 
support  d'image  (1)  et  ensuite  transferee  sur  is 
une  feuille  de  transfer  (P)  par  un  transfer  si- 
multane  de  I'ensemble  des  couleurs  obtenues 
apres  I'operation  de  developpement,  et  en  ce 
que  ladite  rotation  dudit  support  d'image  (1) 
est  synchronised  avec  une  operation  de  ba-  20 
layage  effectuee  a  I'aide  dudit  moyen  de  lectu- 
re  d'images  en  couleur  (4);  et  en  ce  que  ledit 
moyen  de  charge  (11,  12)  est  dispose  a  une 
position  a  laquelle  lesdits  moyens  de  charge 
(11,  12)  sont  actionnes  avant  la  commande  de  25 
chacun  des  moyens  de  formation  d'images 
latentes  (21,  22);  et  en  ce  qu'il  est  prevu  des 
circuits  de  retard  pour  compenser  le  temps 
necessaire  a  la  formation  de  deux  images  de 
couleurs  differentes  dans  une  region  commune  30 
dudit  support  d'image  (1)  effectuee  a  I'aide  de 
deux  desdits  moyens  de  formation  d'images 
latentes  (21,  22)  selectionnes  parmi  la  multitu- 
de  de  moyens  de  formation  d'images  latentes, 
et  dans  lequel  ledit  circuit  de  retard  retarde  35 
chacune  des  informations  saisies  relatives  aux 
couleurs  a  I'exception  de  la  premiere  informa- 
tion  relative  a  la  premiere  image  latente  parmi 
les  images  latentes  formees  au  cours  de  cha- 
cune  des  rotations  dudit  support  d'image  (1)  40 
afin  de  compenser  ainsi  le  temps  necessaire  a 
la  region  commune  sur  ledit  support  d'image 
(1)  pour  se  deplacer  entre  une  premiere  posi- 
tion  d'enregistrement  et  les  autres  positions 
d'enregistrement.  45 

2.  Appareil  pour  la  formation  d'une  image  en 
couleur  suivant  la  revendiction  1  , 
caracterise  en  ce  que 
un  premier  moyen  de  formation  d'images  la-  so 
tentes  (21),  un  premier  moyen  de  developpe- 
ment  (31,  32),  un  deuxieme  moyen  de  forma- 
tion  d'images  latentes  (22)  et  un  deuxieme 
moyen  de  developpement  (33,  34)  sont  dispo- 
ses  dans  cet  ordre  autour  dudit  support  d'ima-  55 
ge  (1),  et  en  ce  qu'au  moins  I'un  desdits 
premier  et  deuxieme  moyens  de  developpe- 
ment  (33,  34)  comprend  une  multitude  de 

moyens  de  developpement  (31  ,  32,  33,  34). 

3.  Appareil  pour  la  formation  d'une  image  en 
couleur  suivant  la  revendication  2, 
caracterise  en  ce  que 
lesdits  premier  et  deuxieme  moyens  de  forma- 
tion  d'images  latentes  (21  ,  22)  sont  des  syste- 
mes  optiques  comprenant  une  source  de  ge- 
neration  de  rayons  laser  (121,  122),  et  en  ce 
qu'au  moins  I'un  de  ces  elements  optiques  est 
utilise  en  commun  avec  un  autre  desdits  ele- 
ments  optiques. 

4.  Appareil  pour  la  formation  d'une  image  en 
couleur  suivant  la  revendication  3, 
caracterise  en  ce  que 
un  miroir  polygonal  rotatif  (123,  223)  est  utilise 
en  commun. 

5.  Appareil  pour  la  formation  d'une  image  en 
couleur  suivant  I'une  des  revendications  2  ou 
3, 
caracterise  en  ce  que 
une  lentille  f-5  (124,  224)  est  utilisee  en  com- 
mun. 

6.  Appareil  pour  la  formation  d'une  image  en 
couleur  suivant  la  revendication  2, 
caracterise  en  ce  que 
des  lentilles  f-5  (124,  224)  sont  disposees  indi- 
viduellement  et  en  parallele  I'une  a  I'autre. 

7.  Appareil  pour  la  formation  d'une  image  en 
couleur  suivant  la  revendication  2, 
caracterise  en  ce  que 
ladite  multitude  de  moyens  de  developpement 
(31,  32,  33,  34)  est  disposee  de  fagon  amovi- 
ble  dans  un  boltier  (532). 

8.  Appareil  pour  la  formation  d'une  image  en 
couleur  suivant  la  revendication  2, 
caracterise  en  ce  que 
les  sources  d'entrainement  (546,  547)  desdits 
premier  et  deuxieme  moyens  de  developpe- 
ment  (31  ,  32,  33,  34)  sont  realisees  individuel- 
lement,  et  en  ce  que  ladite  multitude  de 
moyens  de  developpement  (31,  32,  33,  34) 
comprise  dans  lesdits  premier  ou  deuxieme 
moyens  de  developpement  a  I'une  desdites 
sources  d'entrainement  (546,  547)  en  commun 
et  est  commandes  a  I'aide  d'un  embrayage. 

9.  Appareil  pour  la  formation  d'une  image  en 
couleur  suivant  I'une  des  revendications  2  a  8, 
caracterise  en  ce  que 
les  sources  de  generation  d'une  tension  de 
grille  de  developpement  (139,  552,  553)  des- 
dits  premier  et  deuxieme  moyens  de  develop- 
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pement  sont  realisees  individuellement,  et  en 
ce  que  ladite  multitude  de  moyens  de  develop- 
pement  (31,  32,  33,  34)  a  I'une  desdites  sour- 
ces  de  generation  d'une  tension  de  grille  de 
developpement  (139,  552,  553)  en  commun  et  5 
est  alimentee  par  inversion  de  commande. 
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