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©  A  color  image  forming  apparatus  for  forming  a 
color  image  comprising;  an  image  retainer  (2)  for 
carrying  the  color  image,  a  charger  for  charging  a 
surface  (3)  of  the  image  retainer,  a  latent  image 
former  (20)  for  forming  a  latent  image  on  the 
charged  surface  of  the  image  retainer  (2),  a  mul- 
ticolor  developer  (4,  5,  6)  for  developing  the  latent 
image,  a  black  developer  (8)  for  developing  the 
latent  image,  a  transfer  sheet  conveyer  (40)  for  con- 

^veying  a  transfer  sheet  and  transferring  the  devel- 
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oped  latent  image  onto  the  transfer  sheet,  and  a 
cleaner  (10)  for  cleaning  a  residual  developer  on  the 
surface  of  the  image  retainer,  in  which  the  image 
retainer,  either  one  of  the  black  developer  or  the 
multicolor  developer,  and  the  cleaning  means  are 
formed  as  a  detachable  processing  cartridge,  and 
the  rest  of  the  black  developer  or  the  multicolor 
developer  is  detachable  to  the  body  of  the  color 
image  forming  apparatus. 
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COLOR  IMAGE  FORMING  APPARATUS 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  color  image 
forming  apparatus  such  as  a  color  printer,  a  color 
copier  and  the  like.  The  present  invention  espe- 
cially  relates  to  a  color  image  forming  apparatus 
which  can  form  a  color  image  of  stable  quality,  be 
made  compact,  and  meet  the  demand  of  forming  a 
black  and  white  image.  Furthermore,  the  present 
invention  relates  to  a  color  image  forming  appara- 
tus  which  enables  to  stably  form  a  black  and  white. 

A  copier  with  a  process  cartridge  has  been 
disclosed  in  Japanese  Patent  Publication  Open  to 
Public  Inspection  No.  163276/1982,  wherein  the 
process  cartridge  is  integrally  composed  of  a 
photoreceptor  drum,  a  charger,  a  cleaning  unit  and 
a  black  and  white  developing  unit,  and  the  process 
cartridge  can  be  easily  attached  to  and  removed 
from  the  apparatus. 

In  this  type  of  copier,  the  above-described  pro- 
cess  cartridge  is  replaced  before  parts  and  materi- 
als  to  be  used  to  form  an  image  have  worn  out 
beyond  limits  in  order  to  avoid  overworking  the 
copier  and  to  obtain  a  stable  image  quality. 

In  the  copying  machine  industry,  there  is  now 
an  increased  demand  for  a  color  image  instead  of 
a  black  and  white  image  because  a  color  image 
has  much  information.  In  order  to  meet  the  de- 
mand,  a  color  copier  has  been  disclosed  in  Japa- 
nese  Patent  Publication  Open  to  Public  Inspection 
No.  72159/1983,  wherein  the  color  copier  is  pro- 
vided  with  a  color  copy  process  cartridge  which 
has  a  photoreceptor  drum,  a  charger,  a  color  devel- 
oping  device  composed  of  a  plurality  of  developing 
units,  a  cleaning  unit  and  the  like,  and  is  provided 
with  a  black  and  white  copy  process  cartridge  with 
a  black  (BK)  developing  device  so  that  the  black 
and  white  copy  process  cartridge  can  be  used  as 
the  spare  of  the  color  copy  process  cartridge. 

However,  the  above-described  color  copy  pro- 
cess  cartridge  has  a  complicated  structure  and  is 
expensive  since  a  plurality  of  developing  devices 
are  installed  in  it.  In  order  to  put  the  color  copy 
process  cartridge  into  practical  use  in  terms  of  cost 
reduction,  it  is  preferable  that  the  above-described 
cartridge  is  replaced  and  discarded  after  its 
photoreceptor  with  long  life  has  been  used  to  its 
limits  or  the  carrier  in  the  developer  has  been  used 
to  its  limits.  The  life  of  the  above-described 
photoreceptor  drum  is  usually  50000  to  80000  col- 
or  copies  and  the  life  of  the  carrier  contained  in  the 
developer  is  20000  to  30000  color  copies.  Accord- 
ingly,  toner  is  needed  to  be  supplied  from  a  toner 
supply  unit  provided  to  each  of  the  plural  appara- 

tus,  wherein  each  toner  supply  unit  is  correspond- 
ing  to  a  developing  unit.  The  toner  supply  unit  is 
provided  to  the  outside  portion  of  the  outer  wall  of 
the  process  cartridge  and  connected  with  the  pro- 

5  cess  cartridge  at  the  connecting  portion  which  has 
an  opening  to  supply  toner  to  the  developing 
chamber  of  the  developing  unit. 

However,  in  the  case  of  the  color  image  for- 
ming  apparatus  disclosed  in  the  above-described 

w  official  report,  the  process  cartridge  must  be  re- 
placed  when  the  image  forming  mode  is  changed 
from  the  color  image  forming  mode  to  the  black 
and  white  image  forming  mode,  or  from  the  black 
and  white  image  forming  to  the  color  image  for- 

75  ming  mode.  Accordingly,  it  has  the  disadvantages 
of  complicated  operation,  high  cost,  and  waste  of 
time. 

There  is  a  demand  for  a  compact  and  light 
image  forming  apparatus  as  a  printer  and  copier 

20  have  become  popular.  Since  the  black  and  white 
image  forming  apparatus  has  been  replaced  with 
the  color  image  forming  apparatus,  it  has  become 
very  important  to  make  the  apparatus  compact. 
However,  in  the  case  of  the  above-described  color 

25  image  forming  apparatus  disclosed  in  the  official 
report,  a  plurality  of  developing  units,  a  transfer 
means,  and  other  image  forming  units  are  not 
arranged  properly.  Therefore,  it  has  been  difficult  to 
make  the  above-described  apparatus  compact  and 

30  to  obtain  a  color  image  of  stable  quality. 
The  first  aspect  of  the  present  invention  aims 

to  solve  the  problems  described  above.  The  object 
of  the  present  invention  is  to  provide  a  color  image 
forming  apparatus  in  which  a  color  image  forming 

35  process  cartridge  is  adopted,  and  which  is  char- 
acterized  in  that:  a  color  image  of  stable  quality  is 
obtained;  the  apparatus  is  made  compact  by  the 
proper  arrangement  and  composition  of  image  for- 
ming  units;  and  the  image  forming  mode  is  easily 

40  converted  from  color  image  forming  to  black  and 
white  image  forming  without  being  restricted  by  a 
cartridge. 

Furthermore,  in  some  prior  image  forming  ap- 
paratus  there  has  been  the  disadvantage  ,  that  the 

45  apparatus  is  stained  by  the  toner  which  leaks  out 
and  dispersed  when  the  toner  supply  unit  is  con- 
nected  with  the  process  cartridge  at  the  connecting 
portion.  In  order  to  eliminate  this  disadvantage,  a 
complicated  sealing  member  to  seal  the  connecting 

so  portion  becomes  necessary,  wherein  the  sealing 
member  is  opened  and  closed  when  the  toner 
supply  unit  is  connected  with  and  disconnected 
from  the  process  cartridge.  Especially,  in  the  case 
of  a  color  image  forming  apparatus,  it  is  necessary 
to  supply  a  plural  kinds  of  toner  to  a  plurality  of 
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developing  units.  Accordingly,  the  structure  be- 
comes  further  complicated  and  even  when  a  small 
amount  of  toner  leaks  out  and  disperses,  the  image 
quality  is  lowered  because  of  color  mixture  caused 
by  mixed  toner. 

The  above-described  color  image  forming  ap- 
paratus  has  the  further  disadvantages,  that  color 
mixture  tends  to  occur,  and  that  it  is  difficult  to 
maintain  stability  of  the  apparatus  to  acquire  bal- 
ance  because  a  plurality  of  developing  units 
stacked  horizontally  in  the  process  cartridge  are 
horizontally  provided  close  to  the  photoreceptor 
drum.  The  above-described  color  image  forming 
apparatus  has  the  further  disadvantage,  that  the 
transfer  and  conveyance  means  of  transfer  paper 
tends  to  be  stained  by  the  toner  which  leaked  out 
and  dispersed  because  the  means  is  located  below 
the  photoreceptor  drum. 

In  order  to  solve  the  problems  described 
above,  the  second  aspect  of  the  present  invention 
provides  a  color  image  forming  apparatus  char- 
acterized  in  that:  the  quality  of  a  black  and  white 
image  is  stabilized  by  adopting  a  black  and  white 
process  cartridge;  the  image  quality  is  improved 
and  the  apparatus  is  made  compact  by  a  proper 
arrangement  and  composition  of  image  forming 
units;  and  by  providing  color  developing  units  to 
the  apparatus  the  image  forming  mode  is  easily 
converted  from  the  black  and  white  copying  mode 
to  the  color  copying  mode  without  restrictions  of 
the  process  cartridge. 

Conventionally,  various  types  of  electrostatic 
image  forming  apparatuses  have  been  used.  One 
is  characterized  in  that;  a  photoreceptor  drum  and 
a  developing  unit  are  provided  to  a  unit  which  can 
be  rapidly  attached  to  and  removed  from  the  ap- 
paratus.  Another  is  characterized  in  that;  a  unit 
including  a  photoreceptor  drum  and  a  unit  including 
a  developing  unit  are  individually  provided  to  the 
apparatus,  wherein  both  units  can  be  rapidly  at- 
tached  to  and  removed  from  the  apparatus.  The 
above-mentioned  electrostatic  image  forming  ap- 
paratuses  are  formed  in  such  a  manner  that  the 
inspection  of  the  inside  of  the  apparatus,  the  ex- 
change  of  parts,  and  the  cleaning  of  the  inside  of 
the  apparatus  can  be  easily  and  positively  con- 
ducted. 

The  life  of  a  photoreceptor  which  is  repeatedly 
used  to  form  images,  is  limited.  For  example,  the 
photoreceptor  is  generally  replaced  with  a  new  one 
when  it  has  been  used  to  the  limit  defined  as  the 
number  of  times  in  which  the  photoreceptor  has 
been  used  to  form  images,  wherein  the  number  of 
times  can  be  10000,  30000,  or  50000  times.  The 
life  of  a  developing  unit  is  limited  in  the  same  way 
as  the  photoreceptor.  The  photoreceptor  is  com- 
monly  replaced  with  a  new  one  when  it  has  been 
used  to  the  limit. 

The  photoreceptor  and  the  developing  unit 
have  the  endurance  limit  within  which  an  image  of 
good  quality  can  be  formed.  The  endurance  limit  is 
determined  by  the  number  of  times  in  which  im- 

5  ages  have  been  formed.  When  the  photoreceptor  is 
used  to  the  limit,  it  is  suddenly  degraded.  For  that 
reason,  the  photoreceptor  must  be  replaced  with  a 
new  one  before  it  has  been  worn  beyond  the  limit. 
In  the  case  of  a  developing  unit,  although  the 

w  endurance  limits  of  Y,  M,  C,  and  BL  developing 
units  are  the  same,  the  frequency  of  use  of  each 
developing  unit  is  different  when  multicolor  image 
forming  is  conducted.  Accordingly,  each  develop- 
ing  unit  reaches  the  limit  of  use  at  different  times. 

15  In  many  cases,  the  frequency  of  use  of  the  black 
developing  unit  is  high  and  the  frequency  of  use  of 
the  color  developing  unit  is  not  so  high.  In  the  case 
described  above,  if  each  color  developing  unit  is 
discarded  on  the  assumption  that  each  color  unit 

20  has  worn  out  synchronously  with  the  black  devel- 
oping  unit,  it  will  amount  to  discarding  color  devel- 
oping  units  which  still  have  enough  capacity,  which 
can  be  considered  enormous  losses  from  the  view 
point  of  economical  use  of  color  developer  and 

25  color  developing  units. 
In  the  case  of  multicolor  image  forming,  the 

frequency  of  use  of  Y,  M,  and  C  developers  or  of 
B,  G,  and  R  developers  can  be  regarded  as  almost 
the  same. 

30  The  third  aspect  of  the  present  invention  is  to 
provide  an  electrostatic  image  forming  apparatus  in 
order  to  solve  the  above-described  problems, 
wherein  the  electrostatic  image  forming  apparatus 
is  characterized  in  that:  a  cartridge  is  provided  in 

35  which  the  units  having  the  same  frequency  of  use 
are  built  so  that  the  work  of  inspection,  cleaning 
and  replacing  parts  can  be  conducted  precisely 
and  easily,  and  furthermore  the  photoreceptor,  the 
developing  unit  and  the  cleaning  unit  can  be  uti- 

40  lized  until  they  wear  out  to  the  limit. 
The  first  aspect  of  the  invention  provides  a 

color  image  forming  apparatus  which  has  a 
photoreceptor  drum,  a  charger  around  the  drum,  a 
group  of  developing  units  including  a  color  toner 

45  developing  unit  and  a  black  toner  developing  unit, 
a  cleaning  unit,  and  a  transfer  and  conveyance 
means  of  transfer  paper,  and  which  is  character- 
ized  in  that;  a  process  cartridge  is  provided  which 
is  easily  attached  to  and  removed  from  the  appara- 

50  tus,  wherein  the  color  toner  developing  unit,  the 
photoreceptor  drum,  and  the  cleaning  unit  are  in- 
tegrally  mounted  on  the  process  cartridge;  the 
black  toner  developing  unit  is  provided  to  the  ap- 
paratus;  a  group  of  developing  units  including  the 

55  color  toner  developing  unit  and  the  black  toner 
developing  unit  are  provided  below  the  photorecep- 
tor;  and  the  transfer  and  conveyance  means  is 
provided  above  the  photoreceptor  drum. 
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The  color  image  forming  apparatus  of  the 
present  example  is  characterized  in  that;  the  charg- 
er,  multi-color  developer  unit  for  example  the  Y,  M, 
and  C  (Yellow,  Magenta,  and  Cyan)  developing 
units,  the  cleaning  unit,  and  the  waste  toner  collect- 
ing  container  are  provided  around  the  photorecep- 
tor  drum  and  they  are  integrally  built  in  the  process 
cartridge;  the  process  cartridge  is  provided  to  the 
apparatus,  wherein  the  cartridge  can  be  easily  at- 
tached  to  and  removed  from  the  apparatus;  and  the 
BK  (black)  developing  unit  is  singly  provided  to  the 
apparatus,  wherein  the  BK  developing  unit  can  be 
easily  attached  to  and  removed  directly  from  the 
apparatus.  The  above-described  composition  in 
which  the  process  cartridge  is  adopted,  offers  ad- 
vantages  which  will  be  described  as  follows:  the 
stabilization  of  color  image  quality  can  be  ensured; 
the  apparatus  can  be  made  compact;  the  BK  devel- 
oping  unit  can  be  easily  replaced  when  the  toner 
has  been  consumed  or  the  developer  has  been 
worn  out  without  being  restricted  by  the  process 
cartridge;  and  not  only  color  image  forming  but 
also  a  large  amount  of  black  and  white  image 
forming  can  be  stably  accomplished. 

The  color  image  forming  apparatus  of  the 
present  example  is  characterized  in  that:  the  com- 
position  of  the  apparatus  acquires  balance,  main- 
tains  stability  and  is  made  compact,  and  further- 
more  the  quality  of  a  color  image  and  a  black  and 
white  image  is  improved  by  locating  the  Y,  M,  C, 
and  BK  developing  units  below  the  photoreceptor 
drum,  and  by  locating  the  transfer  and  conveyance 
means  of  transfer  paper  above  the  photoreceptor. 

It  is  preferable  that  the  above-described  devel- 
oping  units  are  vertically  provided  around  the 
photoreceptor  drum  and  the  Y,  M  and  C  color 
developing  units  share  some  portions  of  walls 
which  separate  the  developing  units  so  that  the 
developing  units  are  integrally  composed.  The  de- 
veloper  used  in  the  developing  units  may  be  either 
one-component  developer  mainly  composed  of 
magnetic  toner  or  two-component  developer  com- 
posed  of  nonmagnetic  toner  and  magnetic  carrier. 
However,  it  is  preferable  to  use  the  above-de- 
scribed  two-component  developer  so  that  clear  im- 
age  tone  of  coloring  agents  can  be  obtained. 

The  above-described  process  cartridge  is  con- 
tinuously  used  to  form  an  image  until  the  carrier  in 
the  developer  or  the  photoreceptor  has  been  used 
out  to  limits.  When  one  of  them  reaches  the  limits, 
it  is  removed  from  the  apparatus  to  be  replaced. 
Since  there  is  not  enough  room  in  the  developing 
chamber  of  the  color  developing  unit  located  in  the 
process  cartridge,  it  is  preferable  that  toner  is  sup- 
plied  to  the  color  developing  unit  from  the  toner 
supply  unit  located  on  the  front  side  or  on  the  rear 
side  of  the  apparatus.  As  far  as  the  BK  developing 
unit  provided  to  the  apparatus  is  concerned,  the 

toner  chamber  may  be  provided  in  the  developing 
unit  and  toner  may  be  supplied  from  the  toner 
chamber  (toner  hopper)  to  the  developing  chamber, 
and  when  the  toner  has  been  consumed,  the  devel- 

5  oper  may  be  replaced.  A  toner  container  which  is 
filled  with  toner  may  be  attached  to  or  removed 
from  the  developing  chamber  in  order  to  supply 
toner,  and  the  developing  unit  may  be  replaced 
when  the  developer,  especially  the  carrier,  has 

70  been  worn  out.  Furthermore,  a  toner  supply  hopper 
may  be  provided  so  that  the  toner  can  be  supplied 
to  the  developing  chamber  from  the  outside  of  the 
apparatus. 

As  the  developing  units  have  the  structure  and 
15  arrangement  described  above,  the  process  car- 

tridge  is  made  further  compact  and  its  arrangement 
becomes  stable.  Furthermore,  as  the  developer  is 
sufficiently  charged  by  triboelectric  charging  when 
the  developer  is  stirred  and  mixed,  excellent  devel- 

20  opment  is  conducted  and  the  color  image  of  high 
quality  is  obtained.  Since  the  transfer  and  convey- 
ance  means  of  transfer  paper  is  located  above  the 
photoreceptor  drum,  the  means  is  not  stained  by 
the  toner  which  is  leaked  out  from  the  developing 

25  units. 
In  order  to  efficiently  obtain  fine  color  images 

or  fine  black  and  white  images  over  long  periods  of 
time,  it  is  preferable  that:  a  waste  toner  collecting 
container  is  provided  in  the  process  cartridge;  the 

30  residual  toner  on  the  surface  of  the  photoreceptor 
drum  is  scraped  off;  and  the  collected  waste  toner 
is  put  into  the  waste  toner  collecting  container  by  a 
waste  toner  conveyance  pipe  which  has  a  screw 
conveyer  or  a  coil  spring.  Instead  of  the  above- 

35  described  waste  toner  collecting  container,  the  in- 
side  of  the  photoreceptor  drum  can  be  used  as  the 
room  to  put  the  waste  toner  into. 

The  color  image  forming  process  and  the  black 
and  white  image  forming  process  are  stored  be- 

40  forehand  in  the  program  memory,  and  when  image 
forming  is  conducted,  one  of  the  image  forming 
processes  is  selected  by  operating  the  program 
operation  key  provided  to  the  apparatus  in  order  to 
form  an  image  according  to  the  image  forming 

45  process  selected  through  the  control  unit. 
The  second  aspect  of  the  present  invention  can 

be  accomplished  by  the  color  image  forming  ap- 
paratus  which  has  a  photoreceptor,  a  charger  ar- 
ound  the  photoreceptor,  a  group  of  developing 

so  units  including  a  color  toner  developing  unit  and  a 
black  toner  developing  unit,  a  cleaning  unit,  and  a 
transfer  and  conveyance  means  of  transfer  paper, 
and  which  is  characterized  in  that:  a  process  car- 
tridge  is  integrally  composed  of  the  black  toner 

55  developing  unit,  the  photoreceptor  drum,  and  the 
cleaning  unit,  wherein  the  process  cartridge  can  be 
easily  attached  to  and  removed  from  the  apparatus; 
the  color  developing  unit  is  provided  to  the  appara- 

5 
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tus;  the  above-described  group  of  developing  units 
are  located  below  the  photoreceptor  drum;  and  the 
above-described  transfer  and  conveyance  means  is 
located  above  the  photoreceptor  drum. 

The  color  image  forming  apparatus  of  the 
present  example,  is  characterized  in  that:  the 
charger,  the  BK  developing  unit,  the  cleaning  unit, 
and  the  waste  toner  collecting  container,  if  neces- 
sary,  are  integrally  located  around  the  photorecep- 
tor  and  built  in  the  process  cartridge;  the  process 
cartridge  is  easily  attached  to  and  removed  from 
the  apparatus;  and  the  color  developing  unit  of 
yellow  (Y),  magenta  (M),  and  cyan  (C)  is  provided 
to  the  apparatus  directly.  Since  the  image  forming 
apparatus  of  the  present  example  has  such  a  struc- 
ture  as  described  above,  an  inexpensive  dispos- 
able  process  cartridge  for  use  in  forming  a  black 
and  white  image  is  realized.  As  a  color  developing 
unit  is  installed  as  an  optional  unit  in  this  example, 
the  black  and  white  image  forming  mode  is  rapidly 
converted  to  the  color  image  forming  mode  and  the 
color  mode  is  rapidly  converted  to  the  black  and 
white  mode  without  replacing  the  process  cartridge. 

Since  the  color  developing  unit  is  provided  to 
the  apparatus,  it  has  the  advantage,  that  the  devel- 
oping  unit  cr.  -  be  replaced  in  need  without  interfer- 
ing  with  the  process  cartridge,  and  that  the  toner 
supply  unit  is  easily  provided  to  the  color  develop- 
ing  unit. 

Furthermore,  the  image  forming  apparatus  of 
the  present  invention  is  characterized  in  that:  the 
apparatus  is  composed  to  acquire  balance  to  main- 
tain  stability,  the  apparatus  is  made  compact,  and 
furthermore  the  quality  of  a  black  and  white  image 
and  a  color  image  is  improved  by  locating  a  group 
of  developing  units  including  the  color  developing 
unit  and  the  BK  developing  unit  below  the 
photoreceptor,  and  by  locating  the  transfer  and 
conveyance  means  of  transfer  paper  above  the 
photoreceptor. 

A  toner  supply  chamber  is  provided  to  the  BK 
developing  unit  in  the  process  cartridge.  When  the 
toner  in  the  toner  supply  chamber  has  been  con- 
sumed,  the  process  cartridge  is  replaced.  Other- 
wise,  a  toner  supply  unit  may  be  added  to  the 
above-described  developing  unit  and  the  toner  may 
be  supplied  to  the  developing  unit  from  the  toner 
supply  chamber  until  the  carrier  in  the  developer 
has  been  worn  out  to  limits,  and  when  the  carrier 
has  been  worn  out  beyond  limits,  the  process 
cartridge  may  be  replaced.  Alternatively,  the  BK 
developing  unit  in  the  process  cartridge  may  be 
made  replaceable,  and  when  the  photoreceptor  has 
been  worn  out  to  limits,  the  process  cartridge  may 
be  replaced. 

In  order  to  effectively  continue  forming  black 
and  white  images  which  are  in  great  demand,  it  is 
preferable  that:  a  waste  toner  collecting  container  is 

provided  in  the  process  cartridge;  the  residual 
toner  on  the  surface  of  the  photoreceptor  is 
scraped  off;  and  the  collected  waste  toner  is  con- 
veyed  to  the  waste  toner  collecting  container  by  a 

5  waste  toner  conveyance  pipe  to  which  a  screw 
conveyer  or  a  coil  spring  is  provided.  The  waste 
toner  may  be  put  into  the  inside  of  the  photorecep- 
tor  drum  instead  of  the  waste  toner  collecting  con- 
tainer.  It  is  preferable  that  the  toner  is  supplied  to 

70  the  Y,  M,  and  C  color  developing  units  from  toner 
supply  hoppers  which  are  provided  on  the  front 
side  of  the  apparatus  or  on  the  rear  side  of  the 
apparatus.  When  the  toner  has  been  consumed  or 
the  carrier  has  been  worn  out  to  limits,  the  color 

75  developing  unit  may  be  replaced  individually  or  as 
a  unit  if  necessary.  When  an  image  is  formed  by 
the  color  image  forming  apparatus  of  the  present 
invention,  the  process  to  form  a  black  and  white 
image  and  that  to  form  a  color  image  are  stored 

20  beforehand  in  the  program  memory.  One  of  the 
processes  is  selected  by  operating  a  key  to  be 
used  for  program  operation  so  that  the  desired 
image  forming  process  can  be  performed  through 
a  control  unit. 

25  The  above-described  third  aspect  can  be  at- 
tained  by  the  electrostatic  image  forming  apparatus 
in  which  a  color  image  can  be  formed,  and  which  is 
characterized  in  that:  a  drum  cartridge  to  which  a 
photoreceptor  drum  is  provided,  a  color  developing 

30  unit  cartridge  to  which  a  plurality  of  color  develop- 
ing  units  are  provided,  and  a  black  developing 
cartridge  to  which  a  black  developing  unit  is  pro- 
vided,  are  separately  provided  to  the  apparatus. 

The  invention  will  be  better  understood  from 
35  the  following  description,  given  by  way  of  example 

only  with  reference  to  the  accompanying  drawings 
in  which:- 

Fig.  1  is  a  sectional  view  of  the  color  printer 
of  the  first  example. 

40  Fig.  2  is  a  perspective  view  of  the  color 
printer  illustrated  in  Fig.  1  . 

Fig.  3  is  a  sectional  view  of  the  color  printer 
of  the  second  example. 

Fig.  4  is  a  perspective  view  of  the  color 
45  printer  illustrated  in  Fig.  3. 

Fig.  5  is  a  left  side  sectional  view  of  the  third 
example  of  the  present  invention. 

Fig.  6  is  a  right  side  sectional  view  of  the 
third  example  of  the  present  invention, 

so  Fig.  7  is  a  drawing  which  illustrates  the  up- 
per  portion  of  the  apparatus  of  the  third  example  of 
the  present  invention. 

Fig.  8  is  a  perspective  view  of  the  clam-shell 
of  the  third  example  of  the  present  invention, 

55  wherein  the  clam-shell  is  opened. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

6 
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Fig.  1  is  a  sectional  view  of  the  color  printer  of 
the  first  example.  The  numeral  1  is  a  process 
cartridge  in  which  the  photoreceptor  2,  the  charger 
3,  the  color  developing  unit  4,  the  cleaning  unit  10, 
and  the  waste  toner  collecting  container  15  are 
provided.  The  developing  unit  4  comprises  the  Y 
developing  unit  5,  the  M  developing  unit  6,  and  the 
C  developing  unit  7,  wherein  the  above  developing 
units  share  some  portions  of  the  walls  of  the  devel- 
oping  unit  4,  and  are  integrally  composed.  The 
developing  rollers  5a,  6a,  and  7a,  the  stirring  rollers 
5b,  5c,  6b,  6c,  7b,  and  7c,  and  the  layer  thickness 
regulating  rollers  5d,  6d,  and  7d,  are  provided  in 
the  above-described  developing  units.  The  devel- 
oping  rollers  and  the  stirring  rollers  are  vertically 
located  in  the  developing  units.  The  developing 
units  are  located  below  the  photoreceptor  drum  2 
so  that  the  developing  units  surround  the  circum- 
ferential  surface  of  the  photoreceptor  2.  The  clean- 
ing  unit  10  has  the  waste  toner  collecting  tube  10a, 
the  waste  toner  collecting  film  10b,  the  cleaning 
blade  10c,  and  the  discharge  lamp  10d  used  be- 
fore  cleaning.  The  waste  toner  scraped  off  from  the 
surface  of  the  photoreceptor  by  the  blade  10c,  is 
collected  to  the  toner  collecting  tube  10a  through 
the  waste  toner  collecting  film  10b.  The  toner  col- 
lecting  tube  10a  is  connected  with  one  end  of  the 
waste  toner  conveyance  tube  12  and  the  other  end 
of  the  waste  toner  conveyance  tube  12  is  con- 
nected  with  the  waste  toner  recovery  tube  15a  in 
the  waste  toner  recovery  container  15.  Accordingly, 
the  waste  toner  which  has  been  scraped  off  is 
collected  to  the  toner  recovery  container  15 
through  the  waste  toner  conveyance  tube  12. 

The  BK  developing  unit  8  is  separated  from  the 
process  cartridge  1,  wherein  the  developing  unit 
can  be  rapidly  attached  to  and  removed  from  the 
apparatus  without  being  restricted  by  the  process 
cartridge.  Therefore,  the  BK  developing  unit  8  can 
meet  the  demand  to  form  a  plurality  of  black  and 
white  images,  which  is  the  important  characteristics 
of  the  present  invention. 

The  numeral  20  is  an  optical  unit  for  laser 
beams  to  expose  an  image.  The  optical  unit  20  for 
laser  beams  has  the  polygon  mirror  20a,  the  col- 
limator  lens  20b,  the  reflection  mirror  20c,  20d,  and 
20e,  the  f-e  lens  20f,  and  the  dustproof  type  glass 
20g.  The  letter  L  is  an  exposure  light  beam.  The 
semiconductor  laser  beams  modulated  by  the  vid- 
eo  signal  sent  from  the  outside  of  the  apparatus, 
are  introduced  to  the  optical  unit  20,  and  the  sur- 
face  of  the  photoreceptor  drum  is  exposed  to  the 
image  exposing  light  L  to  form  an  electrostatic 
latent  image. 

The  numeral  30  is  a  transfer  paper  feed  cas- 
sette.  Transfer  paper  P  which  was  sent  by  the  feed 

roller  31  from  the  paper  feed  cassette  30,  is  con- 
veyed  to  the  transfer  region  through  the  convey- 
ance  passage  32  and  the  upper  conveyance  roller 
33a  and  the  lower  conveyance  roller  33b  of  the 

5  conveyance  rollers  33. 
The  numeral  40  is  a  transfer  and  conveyance 

unit.  The  numeral  40a  is  a  transfer  and  conveyance 
belt.  The  numeral  40b  and  the  numeral  40c  are 
drive  rollers  to  drive  the  belt  40a.  The  numeral  40d 

w  is  a  belt  tension  roller.  The  numeral  40e  is  a 
transfer  pole.  The  numeral  41  is  a  fixing  unit  which 
is  composed  of  the  press  roller  41a  and  the  heat 
roller  41b.  A  fixed  transfer  paper  is  delivered  to  the 
delivery  tray  43  by  the  upper  delivery  roller  42a 

75  and  the  lower  delivery  roller  42b  of  the  delivery 
rollers  42. 

The  apparatus  is  composed  of  the  upper  box 
unit  K2  and  the  lower  box  unit  K1  ,  and  the  bound- 
ary  between  K2  and  K1  is  the  line  Pi  -  P2.  The 

20  upper  box  unit  K2  can  be  opened  with  regard  to 
the  line  Pi  -  P2,  wherein  the  upper  box  unit  K2 
comprises  the  upper  transfer  paper  conveyance 
roller  33a,  the  transfer  and  conveyance  unit  40,  the 
press  roller  41a  of  the  fixing  unit  41,  and  the  upper 

25  delivery  roller  42a,  wherein  the  lower  box  unit  K1 
comprises  the  process  cartridge  1,  so  that  a  trans- 
fer  paper  jam  which  occurs  in  the  transfer  and 
conveyance  system  can  be  recovered. 

When  the  side  lid  K3  including  the  delivery  tray 
30  43  is  opened  with  regard  to  the  boundary  P3  -  P4, 

the  transfer  paper  feed  cassette  30  can  be  at- 
tached  to  and  removed  from  the  apparatus.  A 
transfer  paper  jam  which  occur  in  the  transfer  pa- 
per  conveyance  process,  can  be  treated  by  open- 

35  ing  the  side  lid  K4,  which  includes  one  side  of  the 
conveyance  passage,  with  regard  to  the  boundary 
Ps  -  Pe- 

Referring  to  Fig.  1,and  Fig.  2,  the  way  how  the 
process  cartridge  1  is  attached  to  and  removed 

40  from  the  apparatus,  will  be  explained.  In  Fig.  1  ,  the 
upper  box  unit  K2  is  opened  around  the  shaft  Q1  as 
a  center  and  the  upper  box  unit  K2  is  opened  from 
the  lower  box  unit  K1  ,  which  includes  the  process 
cartridge  1,  with  regard  to  the  boundary  Pi  -  P2. 

45  Then,  the  front  door  A  is  opened  toward  the  view- 
er's  side  by  pulling  the  handle  M  and  the  front  side 
of  the  apparatus  is  opened.  After  that,  the  lower 
protrusions  1  1  a  and  1  1  b  of  the  process  cartridge  1 
are  slid  along  the  guide  rails  12a  and  12b.  In  this 

50  way,  the  process  cartridge  1  is  pulled  out  toward 
the  viewer's  side  to  be  replaced.  In  the  case  of  the 
BK  developing  unit  8  which  is  one  of  the  char- 
acteristics  of  the  present  invention,  the  front  door  A 
is  opened  to  the  viewer's  side  in  the  same  way  as 

55  described  above,  and  the  sliding  members  13a  and 
13b,  which  engage  with  the  guide  rails  14a  and 
14b,  are  slid  so  that  the  BK  developer  8  can  be 
pulled  out. 

7 
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The  developing  roller  8a,  the  stirring  rollers  8b 
and  8c,  and  the  layer  thickness  restricting  rollers 
8d  and  8e  are  included  in  the  above-described  BK 
developer  8.  Toner  is  supplied  to  the  color  devel- 
oping  units  5,  6,  and  7  of  Y,  M,  and  C  from  the 
toner  supply  units  5e,  6e,  and  7e  which  are  pro- 
vided  at  the  rear  of  the  apparatus. 

Image  forming  of  the  present  example  was 
carried  out  by  the  above-described  color  image 
forming  apparatus  as  follows.  The  color  process 
stored  in  the  memory  45  was  read  out  beforehand 
by  operating  the  color  process  designation  key  48 
in  the  process  designation  keys  47,  and  the  color 
process  was  designated  through  the  CPU  46.  Ac- 
cording  to  a  color  video  signal,  an  image  was 
formed  by  the  color  developing  units  of  Y,  M,  and 
C  in  the  process  cartridge  and  by  the  BK  develop- 
ing  unit  provided  to  the  apparatus. 

First  of  all,  the  cleaning  unit  was  released  and 
at  the  first  rotation  of  the  photoreceptor  drum  2  the 
circumferential  surface  of  the  photoreceptor  drum  2 
was  uniformly  charged  by  the  charger  3  so  that  the 
drum  2  was  charged  to  the  electrical  potential 
-700V.  Then,  the  laser  beams  emitted  from  the 
semiconductor  laser  unit  22  were  modulated  by  the 
signal  Y  which  was  the  first  video  signal,  and  the 
surface  of  the  photoreceptor  drum  2  was  exposed 
to  the  obtained  modulated  laser  beams  to  form  an 
electrostatic  latent  image.  Then  the  latent  image 
was  developed  by  the  Y  developing  unit  5  contain- 
ing  two-component  developer  on  which  the  devel- 
oping  bias  of  D.C  component  -600V  and  A.C  com- 
ponent  3KHz,  500V,  was  impressed,  wherein  the 
development  was  conducted  by  the  method  of  non- 
contact  reversal  development.  In  this  way,  a  Y 
toner  image  was  formed  on  the  photoreceptor 
drum. 

At  the  next  stage,  the  photoreceptor  drum  2 
was  rotated  and  charged  by  the  charger  3  to  the 
electrical  potential  -700V  again.  Then  the 
photoreceptor  was  exposed  to  the  laser  beams 
modulated  by  M  signals  and  the  latent  image  was 
developed  by  the  M  developing  unit  6.  In  this  way, 
a  M  toner  image  was  superimposed  on  the  Y  toner 
image  previously  formed  on  the  photoreceptor.  In 
the  same  way,  at  the  third  revolution  and  the  fourth 
revolution  of  the  photoreceptor  drum  2,  the 
photoreceptor  drum  was  exposed  to  the  laser 
beams  modulated  by  C  signals  and  BK  signals. 
Then,  reversal  development  by  the  C  developing 
unit  7  and  the  BK  developing  unit  8  was  conducted 
in  order  to  superimpose  the  C  toner  image  and  the 
BK  toner  images  onto  the  previously  formed  Y  and 
M  toner  image.  The  color  toner  image  was  formed 
in  this  way.  Image  forming  of  the  M  toner  image, 
the  C  toner  image,  and  the  BK  toner  image  was 
carried  out  under  the  same  condition  as  image 
forming  of  the  Y  toner  image. 

Then,  a  transfer  paper  was  sent  out  by  the 
paper  feed  roller  31  from  the  paper  supply  cassette 
30  according  to  the  predetermined  image  forming 
program.  Then  the  transfer  paper  was  conveyed  by 

5  the  transfer  belt  40a  to  the  transfer  region  T 
through  the  conveyance  passage  32.  The  color 
toner  image  on  the  photoreceptor  2  was  transferred 
onto  the  above-described  transfer  paper  by  the 
transfer  pole  40e  in  the  transfer  region  T.  The 

70  transferred  image  on  the  paper  was  fixed  by  the 
heat  roll  41  b  of  the  fixing  unit  41  .  Then  the  transfer 
paper  was  delivered  onto  the  delivery  tray  43  by 
the  delivery  rollers  42,  wherein  the  transfer  paper 
was  delivered  face  down.  After  the  color  toner 

75  image  was  transferred  onto  the  transfer  paper,  the 
above-described  cleaning  unit  was  turned  on  and 
the  residual  toner  on  the  photoreceptor  2  was  re- 
moved  from  the  surface  of  the  photoreceptor  so 
that  the  photoreceptor  2  was  ready  for  the  next 

20  image  formation.  The  above-described  operation 
was  repeated  1000  times  so  as  to  form  color  im- 
ages:  The  color  toner  was  successively  supplied  to 
the  developing  unit  4  from  the  toner  supply  units 
5e(Y),  6e(M),  and  7e(C)  and  the  BK  toner  was 

25  stably  supplied  from  the  toner  chamber  8e  in  the 
BK  developing  unit  8  during  the  image  forming. 
Accordingly,  clear  images  of  high  density  could  be 
obtained  from  the  beginning  of  the  operation  to  the 
end. 

30  Then  the  image  forming  process  was  changed 
to  the  black  and  white  image  forming  process  by 
operating  the  monochrome  (black)  process  des- 
ignation  key  49  of  the  process  designation  key  47, 
and  images  were  formed  with  the  BK  developing 

35  unit  8  according  to  the  black  and  white  video 
signal. 

The  electrical  potential  of  -700V  was  uniformly 
impressed  on  the  surface  of  the  photoreceptor 
drum  2  by  the  charger  3  while  the  cleaning  blade 

40  10c  came  into  contact  with  the  photoreceptor  2. 
Then,  the  laser  beams  modulated  according  to  the 
BK  video  signal,  were  emitted  from  the  laser  unit 
22  and  the  surface  of  the  photoreceptor  drum  2 
was  exposed  to  the  modulated  laser  beams 

45  through  the  optical  laser  unit  20  so  that  an  electro- 
static  latent  image  could  be  formed.  This  electro- 
static  latent  image  was  developed  by  the  BK  devel- 
oping  unit  8  which  contained  two-component-devel- 
oper  and  on  which  the  bias  of  D.C  component 

so  -600V  and  A.C  component  3KHz,  500V  was  im- 
pressed,  wherein  noncontact  reversal  development 
was  conducted.  A  BK  toner  image  was  formed  on 
the  surface  of  the  photoreceptor  2  in  this  way.  This 
BK  toner  image  was  transferred  and  fixed  onto  the 

55  transfer  paper  sent  from  the  paper  supply  cassette 
30  so  that  the  BK  image  could  be  formed.  After  the 
image  was  transferred  onto  the  transfer  paper,  the 
photoreceptor  drum  was  cleaned  by  the  cleaning 

8 
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unit  10.  The  above-described  operation  was  re- 
peated  5000  times  to  form  black  and  white  images. 
While  the  operation  was  repeated,  the  BK  develop- 
ing  unit  was  replaced,  wherein  the  replacement 
was  conducted  having  no  relation  with  the  process 
cartridge  1,  to  continue  image  forming.  As  a  result, 
clean  images  of  high  density  could  be  obtained. 

In  this  example,  image  formation  could  be  con- 
ducted  over  long  periods  of  time  by  putting  the 
waste  toner  scraped  off  from  the  surface  of  the 
photoreceptor  2  by  the  cleaning  unit  to  the  waste 
toner  collecting  container  15. 

In  the  above-described  example,  the  present 
invention  was  applied  to  a  color  printer.  If  the  color 
printer  is  combined  with  a  color  scanner,  the  ap- 
paratus  can  be  a  color  copier.  The  present  inven- 
tion  includes  the  color  copier  described  above. 

It  is  clear  from  the  above  explanations  that  in 
the  color  image  forming  apparatus  of  the  present 
invention  the  apparatus  can  be  made  compact;  the 
arrangement  of  image  forming  units  can  be  made 
stable;  the  conversion  between  a  color  image  and  a 
black  and  white  image  can  be  rapidly  conducted 
without  being  restricted  by  the  process  cartridge; 
and  furthermore  the  image  of  stable  quality  can  be 
obtained. 

Fig.  3  is  a  sectional  view  which  explains  the 
color  printer  of  the  second  example  of  the  present 
invention.  In  Fig.  3,  the  numeral  1  is  a  process 
cartridge.  The  photoreceptor  drum  2,  the  charger  3, 
the  BK  developing  unit  8,  the  cleaning  unit  10,  and 
the  waste  toner  collecting  container  15  are  pro- 
vided  in  the  process  cartridge  1.  The  developing 
roller  8a,  the  stirring  rollers  8b,  8c,  the  layer  thick- 
ness  restricting  roller  8d,  the  developer  scraping 
member  8e  (the  scraper)  used  for  scraping  the 
developer  from  the  photoreceptor  after  develop- 
ment,  and  the  toner  supply  cylindrical  member  8f 
are  provided  in  the  above  described  BK  developing 
unit  8.  A  plurality  of  black  and  white  images  can  be 
printed  as  the  toner  is  successively  supplied  from 
the  toner  supply  cylindrical  member  8f. 

The  cleaning  unit  10  has  the  waste  toner  col- 
lecting  tube  10a,  the  waste  toner  collecting  film 
10b,  the  cleaning  blade  10c,  and  the  discharge 
lamp  10d  used  before  cleaning.  The  wasted  toner 
scraped  off  from  the  surface  of  the  photoreceptor  2 
is  collected  to  the  waste  toner  collecting  tube  10a 
through  the  waste  toner  collecting  film  10b.  The 
waste  toner  collecting  tube  10a  is  connected  with 
one  end  of  the  waste  toner  conveyance  tube  12 
which  is  provided  on  the  front  side  of  the  appara- 
tus,  and  the  other  end  of  the  waste  toner  convey- 
ance  tube  12  is  connected  with  the  waste  toner 
recovery  tube  15a  of  the  waste  toner  recovery 
container  1  5.  The  scraped  waste  toner  is  recovered 
into  the  waste  toner  recovery  container  15  through 
the  waste  toner  conveyance  tube  12. 

The  charger  3  is  a  scorotron  charger  with  a 
grid  and  its  discharging  wire  can  be  cleaned  by  a 
manually  operated  cleaning  means.  The  color  de- 
veloping  unit  4  comprises  the  Y  developing  unit  5, 

5  the  M  developing  unit  6,  the  C  developing  unit  7, 
wherein  the  developing  units  are  integrally  assem- 
bled  sharing  some  portions  of  the  walls  located 
between  them,  and  each  developing  unit  can  be 
easily  attached  to  and  removed  from  the  apparatus. 

w  The  developing  units  have  the  developing  rollers 
5a,  6a,  7a,  the  stirring  rollers  5b,  6b,  7b,  5c,  6c,  7c, 
the  layer  thickness  restricting  rollers  5d,  6d,  7d, 
and  the  scrapers  5e,  6e,  7e.  This  color  image 
developing  unit  4  can  be  replaced  according  to  the 

75  demand  of  a  user  without  being  restricted  by  the 
process  cartridge  1  .  In  the  present  example,  toner 
hoppers  to  supply  the  toner  are  provided  to  the  Y, 
M,  and  C  developing  units  so  that  color  images  can 
be  successively  formed  until  the  carrier  in  the 

20  developer  is  worn  out  to  its  limits. 
As  the  developing  rollers  and  the  stirring  rollers 

of  the  BK  developing  unit  8  and  the  color  develop- 
ing  unit  4  are  vertically  located,  the  efficiency  of 
stirring  and  mixing  is  high  enough  that  sufficient 

25  triboelectric  charging  can  be  conducted  to  the  de- 
veloper. 

The  above-described  developing  units  are  lo- 
cated  below  the  photoreceptor  drum  2,  wherein  the 
developing  units  surround  the  circumferential  sur- 

30  face  of  the  photoreceptor.  Accordingly,  the  appara- 
tus  can  be  made  further  compact. 

Referring  to  Fig.  3  and  Fig.  4,  the  way  how  to 
attach  the  process  cartridge  1  and  the  color  devel- 
oping  unit  4  to  the  lower  box  unit  Ki  and  how  to 

35  remove  them  from  it,  will  be  explained  as  follows. 
First  of  all,  in  order  to  remove  the  process  cartridge 
1  and  the  color  developing  unit  4  from  the  lower 
box  unit  Ki,  the  upper  box  unit  K2  is  opened 
around  the  shaft  Qi  as  a  center  with  regard  to  the 

40  lower  box  unit  Ki  .  Then,  the  handle  M  located  on 
the  front  side  of  the  cartridge  and  the  handle  M 
located  on  the  rear  side  of  the  cartridge  are  held 
and  the  process  cartridge  1  is  drawn  up  to  remove 
the  cartridge  from  the  apparatus.  Successively,  the 

45  color  developing  unit  4  located  below  the  process 
cartridge  1  is  drawn  up  in  the  same  way. 

In  order  to  attach  the  process  cartridge  1  and 
the  color  developing  unit  4  to  the  lower  box  unit  Ki  , 
the  color  developing  unit  4  is  forced  to  engage  with 

so  the  unit  receivers  4a,  4b,  and  then  the  process 
cartridge  1  is  forced  to  engage  with  the  cartridge 
receivers  1a,  1b  provided  to  the  lower  box  unit  Ki. 
After  that,  the  upper  box  unit  K2  is  closed  to  the 
lower  box  unit  Ki  so  that  the  apparatus  becomes 

55  ready  to  form  an  image.  When  the  upper  box  unit 
K2  is  closed,  the  protrusion  N  (N  )  provided  to  the 
process  cartridge  1  is  pressed  downward  by  the 
protrusion  L  (L  )  provided  to  the  upper  box  unit  K2 
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so  that  the  process  cartridge  can  be  fixed  to  the 
cartridge  receivers  1a,  1b.  The  gap  between  the 
photoreceptor  drum  2  and  the  color  developing  unit 
4  is  maintained  by  a  bumping  member  which  is  not 
shown  in  the  drawings.  When  the  upper  box  unit  is 
closed,  the  color  developing  unit  is  also  fixed  to  the 
unit  receivers  4a,  4b  through  the  above-described 
bumping  member. 

The  image  forming  process  in  the  second  ex- 
ample  is  the  same  as  that  in  the  first  example.  The 
BK  toner  image  in  the  second  example  was  trans- 
ferred  and  fixed  onto  the  transfer  paper  sent  from 
the  transfer  paper  supply  cassette  30  and  the  BK 
image  was  formed.  After  transferring,  the 
photoreceptor  drum  2  was  cleaned  by  the  cleaning 
unit  10.  When  image  forming  was  conducted  25000 
times  while  toner  was  supplied  to  the  developing 
unit  from  the  cylindrical  toner  supply  member  8f, 
the  process  cartridge  was  replaced  in  case  the 
carrier  was  worn  out,  and  image  forming  was  suc- 
cessively  carried  out.  As  a  result,  a  clear  black  and 
white  image  of  high  density  could  be  obtained. 
Other  characteristics  of  the  obtained  images  were 
the  same  as  those  in  the  first  example. 

It  is  clear  from  the  above  explanations  that 
according  to  the  image  forming  apparatus  of  the 
present  example;  the  apparatus  can  be  made  com- 
pact;  the  image  forming  units  can  be  arranged 
stable;  the  conversion  between  color  image  forming 
and  black  and  white  image  forming  can  be  rapidly 
carried  out  without  being  restricted  by  the  process 
cartridge;  black  and  white  images  which  are  in 
great  demand  can  be  stably  printed;  and  addition- 
ally  color  images  can  be  printed. 

The  third  example  of  the  present  invention  is 
illustrated  in  Fig.  5,  6,  7,  and  8. 

Fig.  5  and  6  are  sectional  side  views  of  the 
electrostatic  image  forming  apparatus  of  the 
present  invention.  Fig.  5  is  a  sectional  view  taken 
on  line  X-X  of  Fig.  7  which  is  the  plan  view  of  the 
example  of  the  present  invention. 

In  the  drawings,  the  numeral  10  is  a 
photoreceptor  which  is  rotated  clockwise  in  Fig.  6 
and  counterclockwise  in  Fig.  5.  The  numeral  20  is 
a  charging  electrode  which  impresses  electrical 
potential  on  the  surface  of  the  photoreceptor  10. 
The  numeral  30  is  a  laser  writing  unit  which  is  an 
optical  exposure  system. 

The  image  forming  method  in  the  third  exam- 
ple  is  the  same  as  that  in  the  first  and  the  second 
examples. 

The  composition  of  the  developing  unit  600  will 
be  explained  as  follows.  The  developing  unit  600  is 
composed  of  the  developing  unit  611  A  in  which  Y 
(yellow)  developer  is  contained,  the  developing  unit 
61  1  B  in  which  M  (magenta)  developer  is  contained, 
the  developing  unit  61  1C  in  which  C  (cyan)  devel- 
oper  is  contained,  and  the  developing  unit  61  1  D  in 

which  BL  (black)  developer  is  contained.  The 
above-described  Y,  M,  and  C  developing  units  are 
integrally  provided  to  the  cartridge  frame  602  to 
form  a  color  developing  unit.  They  can  be  rapidly 

5  attached  to  and  removed  from  the  apparatus 
through  the  opening  713  being  guided  by  the  guide 
rails  71  3A  and  71  3B,  wherein  the  opening  713  is 
provided  to  the  frame  701  of  the  clam-shell  open- 
ing  and  closing  unit  700  which  is  formed  in  the 

w  upper  portion  of  the  base  unit  800  of  the  image 
forming  apparatus  1.  The  developing  unit  61  1D  in 
which  the  black  developer  is  contained,  can  be 
attached  to  and  removed  from  the  apparatus 
through  the  opening  713  being  guided  by  the  guide 

is  rails  713,  wherein  the  black  developing  unit  61  1D 
can  be  set  to  the  apparatus  independently  from  the 
above-mentioned  clam-shell  opening  and  closing 
unit  700. 

The  four  developing  units  described  above 
20  have  almost  the  same  structure.  The  structure  of 

the  developing  unit  611  A  will  be  explained  as  fol- 
lows.  The  developing  roller  (the  developing  sleeve) 
612  and  the  stirring  rollers  614  and  615  are  pro- 
vided  in  the  developing  unit  container.  The  outer 

25  diameter  portions  613  are  provided  to  both  sides  of 
the  developing  roller  612,  wherein  the  outer  diam- 
eter  of  the  outer  diameter  portions  613  is  larger 
than  that  of  the  developing  roller  612.  As  illustrated 
in  Fig.  6,  the  gear  train  630  through  which  the 

30  driving  force  is  transmitted,  is  provided  on  the  right 
side  of  the  developing  unit  container.  The  toner 
receiving  inlet  621  is  provided  on  the  left  side  of 
the  developing  unit  container. 

The  opening  and  closing  member  618  which  is 
35  pushed  by  the  spring  617  and  the  guide  pin  616,  is 

provided  along  the  rail  619  mounted  on  the  devel- 
oping  unit  container  so  that  the  opening  and  clos- 
ing  member  618  can  close  the  toner  receiving  inlet 
621  in  Fig.  7. 

40  The  developing  unit  container  is  pushed  by  the 
spring  625  (This  spring  may  be  either  a  leaf  spring 
or  a  coil  spring.)  so  that  the  outer  diameter  portions 
613  provided  to  both  sides  of  the  developing  roller 
612  can  come  into  contact  with  the  surface  of  the 

45  photoreceptor  10  with  pressure.  Accordingly,  the 
gap  between  the  developing  rollers  612  and  the 
photoreceptor  drum  10  can  be  maintained  to  be 
the  most  adequate  distance  in  order  to  form  a 
magnetic  brush. 

50  The  toner  supply  tank  200  and  the  toner  sup- 
ply  unit  250  will  be  explained  as  follows. 

Concerning  the  tank  200,  as  illustrated  in  Fig.  6 
and  7,  the  containers  201  A,  201  B,  201  C  and  201  D 
in  which  the  toners  of  Y,  M,  C  and  BL  are  con- 

55  tained,  are  provided  in  a  line  to  the  frame  701  of 
the  clam-shell  opening  and  closing  unit  700, 
wherein  the  shapes  of  the  containers  are  the  same. 
The  stirring  shafts  and  the  spiral  rotary  shafts  208 
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of  the  containers  201  A,  201  B,  201  C  and  201  D  are 
driven  by  the  motor  205  through  the  gears  205A, 
206,  207  and  208A.  The  spiral  shafts  208  are 
provided  to  the  toner  supply  and  conveyance  inlets 
209  of  the  above-described  tank  200  and  the  ends 
of  the  hoses  272A,  272B,  272C  and  272D  are 
connected  with  the  toner  supply  and  conveyance 
inlets  209.  The  flexible  spiral  members  271  con- 
nected  with  the  spiral  rotary  shafts  208  are  pro- 
vided  in  the  hoses.  When  the  spiral  rotary  shafts 
208  are  rotated,  the  flexible  spiral  members  271 
are  driven  so  that  the  toner  can  be  conveyed. 

The  other  end  of  each  hose  is  connected  with 
the  pipe  259  of  the  toner  distribution  container  351 
which  is  provided  according  to  the  color  of  the 
toner.  The  toner  distribution  container  251  has  the 
toner  supply  inlet  257.  The  rails  254  are  provided 
to  the  toner  distribution  container  251,  and  the 
opening  and  closing  member  member  258  which 
slides  on  the  rails  254  are  also  provided  to  the 
toner  distribution  container  251.  The  opening  and 
closing  member  258  is  always  pushed  in  the  right 
direction  in  Fig.  1  by  the  pin  252  and  the  spring 
253  which  are  provided  to  the  extension  portion 
251  A  of  the  bottom  of  the  toner  distribution  con- 
tainer  251.  The  toner  supply  inlet  257  is  usually 
closed  by  the  opening  and  closing  member  258. 

The  extension  portion  251  A  of  the  bottom  of 
the  toner  distribution  container  251  of  the  toner 
supply  unit,  is  provided  with  the  pins  266,  267  and 
264  which  engage  with  the  long  holes  708  and  709 
provided  to  the  frame  701  of  the  clam-shell  open- 
ing  and  closing  unit  700.  The  extension  portion 
251  A  is  fixed  to  the  bent  portion  262  of  the  plate 
261  which  can  slide  in  the  direction  of  the  long 
hole. 

The  frame  701  of  the  clam-shell  opening  and 
closing  unit  700  is  provided  with  the  shaft  702 
which  engages  with  the  bearing  unit  802  provided 
to  the  frame  801  of  the  base  unit  800,  and  the 
frame  701  can  be  opened  and  closed,  wherein  the 
shaft  702  is  used  as  a  supporting  point. 

The  cam  lever  703  provided  with  the  grooves 
703A,  703B,  703C  and  703D,  engages  with  the 
pins  704  and  705  fixed  to  the  frame  701  of  the 
clam-shell  opening  and  closing  unit  700,  the  pins 
266  fixed  to  the  above-described  plate  261,  and  the 
pins  805  fixed  to  the  frame  801  of  the  base  unit 
800. 

When  the  clam-shell  opening  and  closing  unit 
is  opened  as  illustrated  in  Fig.  8,  the  position  of  the 
cam  lever  703  is  changed  as  shown  in  the  drawing. 
Accordingly,  the  pins  266,  267  and  264  move  in 
the  long  holes  708  and  709.  As  a  result,  the  plate 
261  to  which  the  pins  are  provided,  moves  in  the 
left  direction. 

As  explained  above,  the  toner  distribution  con- 
tainer  252  the  bottom  extension  portion  252A  of 

which  is  fixed  to  the  bent  portion  262  of  the  plate 
261,  can  be  moved  in  the  left  direction.  When  the 
toner  distribution  container  252  is  moved  in  the  left 
direction,  it  is  separated  from  the  container  603  of 

5  the  developing  unit  and  the  toner  supply  inlet  257 
is  closed  by  the  opening  and  closing  member  258 
which  is  pushed  by  the  spring  255,  so  that  the 
toner  contained  in  the  toner  distribution  container 
251  can  be  prevented  from  dropping. 

w  On  the  other  hand,  the  toner  receiving  inlet  621 
of  the  container  603  of  the  developing  unit  600  is 
closed  by  the  opening  and  closing  member  618 
which  is  pushed  by  the  spring  617,  wherein  the 
opening  and  closing  member  618  slides  on  the  rail 

15  619.  The  toner  contained  in  the  container  603  of 
the  developing  unit  600  is  prevented  from  drop- 
ping. 

As  explained  above,  when  the  clam-shell  open- 
ing  and  closing  unit  700  is  closed,  the  toner  supply 

20  unit  250  is  moved  backward  and  the  toner  supply 
inlet  257  is  closed.  At  the  same  moment,  the  toner 
receiving  inlet  621  is  also  closed  so  that  the  toner 
is  automatically  prevented  from  dropping. 

When  the  clam-shell  opening  and  closing  unit 
25  700  is  opened,  the  cartridge  composed  of  Y,  M  and 

C  developing  units  can  be  integrally  attached  to 
and  removed  from  the  apparatus  through  the  open- 
ing  713,  wherein  the  cartridge  is  guided  by  the 
guide  rails  71  3A  and  71  3B. 

30  The  developing  unit  61  1  D  for  use  in  the  black 
toner  forms  an  independent  cartridge.  The  car- 
tridge  can  be  easily  attached  to  and  removed  from 
the  apparatus  through  the  opening  7I3  provided  to 
the  frame  701  of  the  clam-shell  opening  and  clos- 

35  ing  unit. 
When  the  clam-shell  opening  and  closing  unit 

is  opened  as  illustrated  in  the  perspective  view  of 
Fig.  8,  the  photoreceptor  drum  cartridge  500  which 
is  composed  of  the  cleaning  unit  100,  the  charger 

40  20,  the  electrode  90  used  before  exposure  and  the 
toner  recovery  unit  130,  can  be  easily  attached  to 
and  removed  from  the  apparatus,  wherein  the 
guide  units  51  OA  and  51  0B  provided  to  both  sides 
of  the  cartridge  500  are  slidably  guided  along  the 

45  guide  rail  introduction  portion  71  2A  and  the  guide 
rail  712,  so  that  the  drum  center  pin  11  can  be  set 
to  the  predetermined  position  being  guided  by  the 
guide  71  1  provided  to  the  frame. 

The  leg  portions  503  and  504  are  provided  to 
50  the  cartridge  500  so  that  the  cartridge  can  be 

easily  inspected  and  cleaned  when  the  cartridge 
500  is  pulled  out  from  the  clam-shell  opening  and 
closing  unit  700. 

As  explained  above,  when  the  clam-shell  open- 
55  ing  and  closing  unit  is  opened,  each  cartridge  can 

be  easily  attached  to  and  removed  from  the  ap- 
paratus  in  order  to  inspect  and  maintain  the  car- 
tridge.  Accordingly,  the  cartridge  can  be  easily 

11 



19 EP  0  397  465  A1 20 

replaced  with  a  new  one.  As  the  three  cartridges 
are  provided  to  the  apparatus,  each  color  toner  can 
be  positively  loaded  to  the  cartridge  without  making 
a  mistake.  The  above-described  characteristics  are 
advantageous  in  the  case  of  multicolor  image  for- 
ming  as  well  as  full  color  image  forming.  Further- 
more  as  the  drum  cartridge  including  the 
photoreceptor  is  provided  meeting  at  right  angles 
with  the  developing  cartridge,  the  assembly  work 
can  be  conducted  more  safely  and  positively  in  the 
above-described  case  than  the  case  in  which  the 
drum  cartridge  are  provided  in  parallel  with  the 
developing  cartridge.  It  is  preferable  to  attach  and 
remove  the  photoreceptor  cartridge  earlier  than  the 
developing  unit  cartridge  because  the  structure  of 
the  apparatus  can  be  made  simple  in  this  case  as 
compared  with  the  reverse  case.  When  the  devel- 
oping  unit  cartridge  is  attached  to  and  removed 
from  the  apparatus  earlier  than  the  photoreceptor 
cartridge,  the  developing  roller  and  other  units 
must  be  withdrawn  so  that  the  surface  of  the 
photoreceptor  can  not  be  damaged  by  them.  That 
is  the  reason  why  the  structure  becomes  com- 
plicated  when  the  developing  unit  cartridge  is  at- 
tached  to  and  removed  from  the  apparatus  earlier 
than  the  photoreceptor  cartridge.  Although  the 
structure  becomes  complicated  in  the  case  the 
developing  unit  cartridge  is  provided  to  the  appara- 
tus  earlier  than  the  photoreceptor  cartridge,  it  is  not 
so  serious.  However,  it  is  preferable  to  avoid  the 
case  in  which  the  structure  of  the  apparatus  be- 
comes  complicated. 

In  this  example,  the  toner  supply  tank  200  and 
the  toner  supply  unit  250  are  provided  to  the  ap- 
paratus.  However,  the  alternative  means  which  will 
be  explained  as  follows  may  be  adopted:  the  toner 
supply  tank  200  and  the  toner  supply  unit  250  are 
not  provided  to  the  apparatus;  the  toner  the  amount 
of  which  corresponds  to  the  life  of  the  developing 
unit,  is  stored  in  the  developing  unit;  when  the 
toner  was  used  up,  the  developing  unit  is  replaced 
with  a  new  one  mounted  on  a  new  cartridge, 
wherein  the  old  developing  unit  is  discarded  to- 
gether  with  the  cartridge. 

In  the  example,  the  color  developing  units  are 
mounted  on  a  cartridge  and  the  black  developing 
unit  is  mounted  on  another  cartridge.  Consequent- 
ly,  the  color  developing  units  and  the  black  devel- 
oping  unit  can  be  replaced  according  to  the  fre- 
quency  of  use  of  each  cartridge.  However,  when 
the  apparatus  is  used  as  a  multicolor  image  for- 
ming  apparatus,  a  specific  color  is  often  used  ac- 
cording  to  the  usage  of  a  customer.  In  such  a  case, 
an  auxiliary  cartridge  may  be  provided  to  the  main 
cartridge  so  that  the  developing  unit  of  a  color 
which  is  often  used  can  be  rapidly  replaced. 

As  shown  in  the  third  example  of  the  present 
invention,  the  maintenance  and  inspection  of  a 

photoreceptor  and  developing  unit  can  be  easily, 
positively,  and  effectively  conducted. 

When  each  image  forming  means  has  been 
used  and  worn  out  to  the  limit,  the  old  cartridge 

5  can  be  immediately  replaced  with  a  new  one  so 
that  the  function  can  be  recovered.  Furthermore, 
the  operation  to  recover  the  function  is  only  to 
replace  a  cartridge,  which  is  so  simple  and  positive 
that  not  an  expert  but  an  ordinary  operator  who 

10  does  not  have  specific  expertise  can  easily  replace 
it.  As  the  cartridges  can  be  replaced  according  to 
the  frequency  of  use,  it  is  not  necessary  to  use 
expensive  materials  and  the  cartridges  can  be  re- 
sonably  replaced  with  new  ones. 

75 

Claims 

1  .  A  color  image  forming  apparatus  for  forming 
20  a  color  image  comprising; 

an  image  retainer  for  carrying  said  color  image, 
a  charging  means  for  charging  a  surface  of  said 
image  retainer, 
a  means  for  forming  a  latent  image  on  the  charged 

25  surface  of  said  image  retainer, 
a  multicolor  developing  means  for  developing  said 
latent  image, 
a  black  developing  means  for  developing  said  la- 
tent  image, 

30  a  means  for  conveying  a  transfer  sheet  and  trans- 
ferring  said  developed  latent  image  onto  said  trans- 
fer  sheet,  and 
a  cleaning  means  for  cleaning  a  residual  developer 
on  the  surface  of  said  image  retainer, 

35  wherein  said  image  retainer,  said  black  developing 
means,  and  said  cleaning  means  are  formed  as  a 
detachable  processing  cartridge,  and 
said  multicolor  developing  means  is  detachable  to 
a  body  means  of  said  color  image  forming  appara- 

40  tus. 
2.  A  color  image  forming  apparatus  for  forming 

a  color  image  comprising; 
an  image  retainer  for  carrying  said  color  image, 
a  charging  means  for  charging  a  surface  of  said 

45  image  retainer, 
a  means  for  forming  a  latent  image  on  the  charged 
surface  of  said  image  retainer, 
a  multicolor  developing  means  for  developing  said 
latent  image, 

so  a  black  developing  means  for  developing  said  la- 
tent  image, 
a  means  for  conveying  a  transfer  sheet  and  trans- 
ferring  said  developed  latent  image  onto  said  trans- 
fer  sheet,  and 

55  a  cleaning  means  for  cleaning  a  residual  developer 
on  the  surface  of  said  image  retainer, 
wherein  said  image  retainer,  said  multicolor  devel- 
oping  means,  and  said  cleaning  means  are  formed 

12 
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as  a  detachable  processing  cartridge, 
said  black  developing  means  is  detachable  to  a 
body  means  of  said  color  image  forming  apparatus. 

3.  A  color  image  forming  apparatus  for  forming 

an  image  retainer  for  carrying  said  color  image, 
a  charging  means  for  charging  a  surface  of  said 
image  retainer, 
a  means  for  forming  a  latent  image  on  the  charged 

a  multicolor  developing  means  for  developing  said 
latent  image, 
a  black  developing  means  for  developing  said  la- 
tent  image, 
a  means  for  conveying  a  transfer  sheet  and  trans-  75 
ferring  said  developed  latent  image  onto  said  trans- 
fer  sheet,  and 
a  cleaning  means  for  cleaning  a  residual  developer 
on  the  surface  of  said  image  retainer; 
wherein  said  image  retainer  and  said  cleaning  20 
means  are  formed  as  a  detachable  processing  car- 
tridge; 
said  multicolor  developing  means  and  said  black 
developing  means  are  formed  as  detachable  car- 
tridges,  and  are  detachable  to  a  body  means  of  25 
said  color  image  forming  apparatus. 

4.  The  apparatus  claimed  in  Claim  1  ,2  or  3, 
wherein  said  multicolor  developing  means  and  said 
black  developing  means  are  located  under  said 
image  retainer.  30 

5.  The  apparatus  claimed  in  Claim  1  ,  2,  3  or  4, 
wherein  said  transfer  conveyance  means  is  located 
above  said  image  retainer. 

6.  The  apparatus  claimed  in  any  preceding 
claim,  35 
wherein  said  multicolor  developing  means  uses 
yellow,  magenta,  and  cyan  toners. 

a  color  image  comprising; 5 

surface  of  said  image  retainer, 70 

40 

45 
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