
19 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number:  0  4 0 7   183  B 1  

12 EUROPEAN  PATENT  S P E C I F I C A T I O N  

@  Date  of  publication  of  patent  specification 
12.04.95  Bulletin  95/15 

@  Application  number  :  90307339.3 

©  int.  ci.6  :  G03G  15/01,  G03G  15/00,  
G03G  2 1 / 0 0  

@  Date  of  filing  :  05.07.90 

(54)  Color  image  forming  apparatus. 

CO 
CO 
00 

o  

LU 

feg)  Priority:  05.07.89  JP  175248/89 
13.07.89  JP  180783/89 
09.08.89  JP  207243/89 
22.08.89  JP  217080/89 

(43)  Date  of  publication  of  application  : 
09.01.91  Bulletin  91/02 

©  Publication  of  the  grant  of  the  patent  : 
12.04.95  Bulletin  95/15 

@  Designated  Contracting  States  : 
DE  FR  GB 

(56)  References  cited  : 
DE-A-  3  200  791 
US-A-  4  630  919 
US-A-  4  791  454 
US-A-  4  819  578 
US-A-  4  821  066 
PATENT  ABSTRACTS  OF  JAPAN  vol.  6,  no.  30 
(P-103)  23  February  1982,  &  JP-A-56  1  50782 

@  Proprietor  :  KONICA  CORPORATION 
26-2,  Nishishinjuku  1-chome, 
Shinjuku-ku 
Tokyo  160  (JP) 

(72)  Inventor  :  Haneda,  Satoshi 
C/o  Konica  Corporation, 
2970  Ishikawa-cho 
Hachioji-shi,  Tokyo  (JP) 
Inventor  :  Fukuchi,  Masakazu 
C/o  Konica  Corporation, 
2970  Ishikawa-cho 
Hachioji-shi,  Tokyo  (JP) 
Inventor  :  Matsuo,  Shunji 
C/o  Konica  Corporation, 
2970  Ishikawa-cho 
Hachioji-shi,  Tokyo  (JP) 
Inventor  :  Morita,  Shizuo 
C/o  Konica  Corporation, 
2970  Ishikawa-cho 
Hachioji-shi,  Tokyo  (JP) 

@)  Representative  :  Senior,  Alan  Murray  et  al 
J.A.  KEMP  &  CO., 
14  South  Square, 
Gray's  Inn 
London  WC1R  5LX  (GB) 

Note  :  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any 
person  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted. 
Notice  of  opposition  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been 
filed  until  the  opposition  fee  has  been  paid  (Art.  99(1)  European  patent  convention). 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  407  183  B1 2 

Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  color  image 
forming  apparatus  in  which  a  toner  image  can  be 
formed  on  a  belt-like  image  forming  body  in  an  elec- 
trophotographic  way  and  transferred  to  a  transfer  ma- 
terial  to  reproduce  an  image. 

There  have  been  many  prior  disclosures  about  re- 
production  of  a  color  image.  The  apparatus  of  the 
type,  for  example,  in  Japanese  Patent  O.P.I.  (Open  to 
Public  Inspection)  No.  100770/1986  can  obtain  a  col- 
or  copy  in  a  way  that  a  latent  image  is  formed  and  de- 
veloped  on  a  photosensitive  drum  which  is  an  image 
forming  body  according  to  a  number  of  color  separa- 
tion  from  an  original,  is  transferred  onto  a  transfer 
drum  to  form  a  multi-color  image  upon  every  devel- 
opment,  and  is  transferred  to  a  sheet  of  recording  pa- 
per.  In  addition  to  the  photosensitive  drum,  the  appa- 
ratus  of  the  type  described  needs  the  additional 
transfer  drum  of  a  size  on  which  one  sheet  of  image 
can  be  transferred.  It  is  therefore  unavoidable  to 
make  the  apparatus  large  size  and  complicated. 

The  apparatus  of  another  type,  for  example,  in 
Japanese  Patent  O.P.I  (Open  to  Public  Inspection) 
No.  14992/1  986  can  obtain  a  multi-color  copy  in  a  way 
that  a  latent  image  is  formed  and  developed  on  a  pho- 
tosensitive  drum  according  to  a  number  of  color  sep- 
arations  from  an  original,  and  is  transferred  onto  a 
transfer  material  upon  every  development.  In  the  ap- 
paratus  of  the  type  described,  however,  it  is  difficult 
to  precisely  overlap  a  number  of  color  image  compo- 
nents  to  obtain  a  quality  color  copy. 

The  apparatuses  of  another  type  proposed  by  the 
applicant  in  Japanese  Patent  Application  O.P.I.  Nos. 
75850/1985,  76766/1985,  95456/1985,  95458/1985 
and  158475/1985  can  obtain  a  color  image  in  a  basic 
multi-color  image  forming  process  that  latent  image 
formation  and  color  toner  development  are  repeated 
a  number  of  times  equal  to  the  number  of  color  image 
separations  on  a  photosensitive  drum,  the  color  toner 
images  are  overlapped  on  the  photosensitive  drum, 
and  transfer  is  made.  In  the  multi-color  image  forming 
apparatuses  of  the  type  described  in  which  the  over- 
lapping  method  is  used,  a  plurality  of  developing 
means  for  different  colors  are  provided  around  the 
photosensitive  drum  which  usually  has  to  be  revolved 
a  multiple  number  of  times  to  develop  the  latent  im- 
age  thereon  to  produce  the  color  image. 

As  the  image  forming  body,  there  was  proposed 
the  photosensitive  drum  mentioned  above  with  a  pho- 
toconductive  material  coated  or  evaporated  on  an 
outside  thereof.  There  also  was  proposed  a  belt-like 
image  forming  body  with  the  photoconductive  mate- 
rial  coated  or  attached  on  a  flexible  belt.  The  beltlike 
image  forming  body  (hereinafter  referred  to  as  the 
photosensitive  belt)  is  effective  to  make  use  of  possi- 

ble  space  because  its  shape  can  be  determined  by 
the  photosensitive  belt  provided  between  revolving 
rollers  including  a  drive  roller.  This  allows  the  color  im- 
age  forming  apparatus  to  be  made  compact. 

5  The  photosensitive  belt  can  be  run  along  a  small 
curvature  with  use  of  the  revolving  roller  of  a  small  di- 
ameter.  The  small  curvature  portion  can  be  used  to 
separate  a  transferring  material.  This  prevents  insuf- 
ficient  separation  of  the  transferring  material. 

10  The  photosensitive  drum  of  another  type  pro- 
posed,  for  example,  in  Japanese  Patent  Application 
O.P.I.  No.  48350/1988  is  made  in  the  way  that  the 
photosensitive  drum  can  collect  used  toner  therein. 
Also,  the  used  toner  collecting  container  of  a  type  pro- 

is  posed,  for  example,  in  Japanese  Patent  Application 
O.P.I.  No.  150782/1981  can  be  employed  in  view  of 
the  amount  of  used  toner  in  a  photosensitive  drum 
and  photosensitive  paper  wrapped  on  it.  These  pro- 
posals  aim  at  making  the  apparatus  small  size  and 

20  compact. 
However,  in  both  the  used  toner  collecting  appa- 

ratuses,  the  types  and  materials  of  the  photosensitive 
drums  are  related  to  service  life  of  the  apparatuses. 
Particularly,  a  toner  carrying  mechanism  for  carrying 

25  the  toner  to  a  revolving  drum  body  is  complicated,  be- 
ing  defective  in  leakage  and  splashing  of  the  toner. 
The  used  toner  collecting  apparatuses  cannot  always 
be  made  compact  at  low  costs. 

The  color  image  forming  apparatus  using  the 
30  photosensitive  belt  described  previously  has  image 

forming  means,  including  an  electricity  charging 
means,  an  image  exposing  means,  a  plurality  of  de- 
veloping  means,  and  cleaning  means,  provided  to 
face  primarily  a  lower  outside  of  the  photosensitive 

35  belt.  These  image  forming  means  are  integrated  to- 
gether  with  the  photosensitive  belt  to  be  a  single  mod- 
ule  as  a  process  cartridge  so  that  it  can  be  indepen- 
dently  attached  to  or  detached  from  the  main  body. 

Accordingly,  a  toner  supply  containerfor  contain- 
40  ing  the  toner  to  supply  the  developing  means  and  a 

closed  used  toner  container  for  containing  the  used 
toner  collected  by  the  cleaning  device,  have  to  be  pro- 
vided  at  positions  where  they  can  be  functionally  cou- 
pled  with  the  process  cartridge.  It  is  however  difficult 

45  to  integrate  them  with  the  developing  means  and 
cleaning  device  in  view  of  different  service  lives  and 
maintenance  service  work. 

US-4,791  ,454  discloses  an  image  forming  device 
in  which  a  detachable  cartridge  houses  the  photocon- 

50  ductive  belt,  cleaning  device  and  toner  collecting  con- 
tainer. 

It  is  a  first  object  of  the  present  invention  to  pro- 
vide  a  colour  image  forming  apparatus  in  which  a  to- 
ner  supply  container  and  a  closed  used  toner  contain- 

55  er  can  be  easily  attached  to  or  detached  from  a  proc- 
ess  cartridge  as  necessary. 

If  many  image  forming  means  are  integrated  to  a 
single  module,  the  cartridge  is  made  large  and  heavy. 
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It  is  not  only  difficult  to  attach  to  or  detach  from  the 
main  body,  but  also  inconvenient  in  connection  with 
maintenance  service  as  every  image  forming  means 
are  different  in  the  service  lives  and  maintenance  fre- 
quency.  Accordingly,  it  is  a  second  object  of  the  pres- 
ent  invention  to  propose  a  colour  image  forming  ap- 
paratus  in  which  the  image  forming  means  such  as 
the  photosensitive  belt  can  be  attached  to  or  detach- 
ed  from  the  main  body  in  a  very  easy  way  so  that  they 
will  not  interfere  each  other  with  respect  to  mainte- 
nance  and  checking. 

Other  objects  of  the  invention  or  preferred  as- 
pects  thereof  will  become  clear. 

According  to  the  present  invention  there  is  provid- 
ed  a  colour  image  forming  apparatus,  comprising: 

a  photoreceptor  belt  for  forming  a  latent  image 
thereon,  the  photoreceptor  belt  stretched  to  form  a 
loop  around  plural  pieces  of  rotatable  rollers; 

a  cartridge,  adapted  to  be  detachable  from  the 
apparatus,  for  housing  the  photoreceptor  belt;  and 

a  plurality  of  developing  means  for  developing 
the  latent  image  on  the  photoreceptor  belt  so  as  to 
form  a  colour  toner  image,  characterised  in  that: 

the  plurality  of  developing  means  are  disposed 
inside  the  cartridge  so  as  to  face  the  photoreceptor 
belt;  and  by 

a  toner  supply  unit  including  a  plurality  of  toner 
containers  for  supplying  toner  to  the  plurality  of  devel- 
oping  means,  the  toner  supplying  unit  being  detach- 
ably  mounted  on  the  cartridge. 

In  the  abovementioned  apparatus,  to  make  the 
apparatus  fully  effectively  utilize  a  space  in  the  used 
toner  container  in  order  to  correct  the  used  toner 
smoothly  in  any  time,  the  cartridge  can  be  provided 
with  a  handle  at  one  side  thereof,  and  the  used  toner 
container  is  provided  with  an  inlet  for  correcting  the 
used  toner  at  a  side  corresponding  to  the  one  side  of 
the  cartridge. 

The  used  toner  recovery  efficiency  into  the  used 
toner  container  is  improved  by  providing  a  toner  dis- 
tribution  means  for  evenly  distributing  the  used  toner 
in  the  container. 

These  and  other  objects  and  features  of  this  in- 
vention  will  be  better  understood  upon  consideration 
of  the  following  detailed  description  and  the  accom- 
panying  drawings  in  which: 

Figs.  1  and  4  show  cross-sectional  illustrative 
views  of  a  first  embodiment  of  a  color  image  forming 
apparatus  according  to  the  present  invention.  Fig.  2 
is  a  block  diagram  illustrating  an  image  forming  sys- 
tem.  Figs.  3  and  5  are  cross-sectional  illustrative  front 
and  rear  views  of  the  cartridge  accommodated  in  the 
apparatus,  respectively.  Fig.  6  shows  cross-sectional 
illustrative  views  of  major  parts  of  the  cartridge.  Figs. 
7  and  8  are  detailed  views  of  a  toner  distribution  uni- 
forming  means  of  a  used  toner  collecting  container. 

A  preferred  embodiment  of  the  color  image  form- 
ing  apparatus  according  to  the  present  invention  is 

shown  in  Figs.  1  through  6.  In  Fig.  1,  a  flexible  pho- 
tosensitive  belt  1  can  form  an  image.  The  photosen- 
sitive  belt  1  which  is  fitted  on  revolving  rollers  2  and 
3  is  moved  by  the  revolving  roller  2  clockwise. 

5  The  photosensitive  belt  1  is  made  to  tense  to  slide 
on  a  guide  member  4  with  an  inside  thereof  by  an  ac- 
tion  of  a  tension  roller  5.  Photoconductor  layer  on  an 
outside  of  the  photosensitive  belt  1  therefore  can  be 
kept  at  a  certain  distance  from  an  outside  of  the  guide 

10  member  4  during  carrying  motion.  This  provides  a 
stable  image  forming  surface. 

An  electric  charger  6  is  a  scorotron  charger,  a  las- 
er  writing  unit  7  is  an  image  exposing  means,  and  a 
plurality  of  developing  means  8  through  11  contain 

15  developing  agents  of  specific  colors.  These  image 
forming  means  are  faced  with  the  photosensitive  belt 
1  on  the  guide  member  4.  The  photosensitive  belt  1 
is  fitted  to  the  guide  member  4  by  means  of  gap  form- 
ing  means  pressing  the  outside  thereof  so  that  a  gap 

20  can  be  kept  between  the  photosensitive  belt  1  and  the 
developing  arrangements  8  through  11  nottodisturbe 
the  moving  of  the  photosensitive  belt  1. 

Instead  of  the  laser  writing  unit  7,  an  optical  sys- 
tem  in  which  an  light  emitting  section  and  a  fibre  lens 

25  array  are  integrated  can  be  used  in  place  of  the  optical 
system  shown. 

Each  of  the  developing  means  8,  9,  10,  and  11 
can  contain  the  developing  agents  of  specific  colors, 
such  as  yellow,  magenta,  cyan,  and  black,  respective- 

30  ly.  It  has  a  developing  sleeves  8A,  9A,  10A,  and  11A, 
respectively,  which  can  keep  the  photosensitive  belt 
1  a  constant  distance  from  the  respective  developing 
means  8,  9,  10,  and  11.  The  developing  means  8,  9, 
10,  and  11  can  develop  a  latent  image  on  the  photo- 

35  sensitive  belt  1  in  such  a  noncontact  developing  way. 
Unlike  a  contact  development,  the  noncontact  devel- 
oping  method  provides  an  advantage  that  the  devel- 
oping  means  cannot  prevent  motion  of  the  photosen- 
sitive  belt  1. 

40  Atransfer  unit  12,  an  neutralizing  bar  12A,  and  a 
cleaning  unit  13  are  provided.  A  blade  13A  of  the 
cleaning  unit  13  and  a  toner  carrying  roller  13B  are 
kept  in  position  separated  from  the  outside  of  the  flex- 
ible  photosensitive  belt  1  during  forming  of  the  image. 

45  They  can  be  pressed  to  the  outside  the  flexible  pho- 
tosensitive  belt  1  only  during  cleaning  after  comple- 
tion  of  the  image  transference  as  shown  in  the  draw- 
ing. 

The  color  image  forming  apparatus  of  the  present 
so  invention  is  made  in  a  process  described  below.  First, 

forming  of  a  multicolor  image  in  the  present  preferred 
embodiment  can  be  accomplished  in  accordance  with 
an  image  forming  system  shown  in  Fig.  2.  That  is,  an 
original  image  is  scanned  and  converted  to  a  color  im- 

55  age  data  by  a  pickup  device.  The  color  image  data  is 
taken  into  the  image  data  input  part  (a)  in  Fig.  2.  The 
data  obtained  through  the  image  data  input  part  (a)  is 
calculated  by  the  image  data  processing  part  (b)  hav- 

3 
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ing  a  calculation  feature  to  produce  a  image  data.  The 
image  data  once  is  stored  in  an  image  memory  (c). 
Upon  recording,  it  is  sent  to  a  color  recording  part  (d), 
such  as  the  color  image  forming  apparatus  shown  as 
the  preferred  embodiment  in  Fig.  1. 

In  more  specifically,  a  color  signal  output  of  an 
image  reading  apparatus  separated  from  the  printer 
is  sent  to  the  laser  writing  unit  7  shown  in  Fig.  1.  A 
semiconductor  laser  of  the  laser  writing  unit  7,  then, 
emits  a  laser  beam.  The  laser  beam  is  rotationally 
scanned  by  a  polygonal  mirror  7B,  is  passed  through 
a  f-theta  lens  7C,  is  folded  by  the  mirror  7D  and  the 
mirror  7E,  and  is  projected  on  the  outside  surface  of 
the  flexible  photosensitive  belt  1  having  a  charge  in 
advance  by  the  electric  charger  6  as  charging  means 
to  draw  a  bright  line  thereon. 

On  the  other  hand,  when  scanning  starts,  the  las- 
er  beam  is  detected  by  an  index  sensor  and  is  modu- 
lated  by  a  first  color  signal.  The  modulated  laser  beam 
scans  on  the  outside  surface  of  the  flexible  photosen- 
sitive  belt  1  .  The  main  scanning  by  the  laser  beam  and 
the  subscanning  by  the  motion  of  the  flexible  photo- 
sensitive  belt  1  allow  formation  of  a  latent  image  cor- 
responding  to  the  first  color  on  the  outside  surface  of 
the  flexible  photosensitive  belt  1.  The  latent  image 
can  be  developed  on  the  outside  surface  of  the  flex- 
ible  photosensitive  belt  1  as  toner  image  by  a  devel- 
oping  means  8  having  a  yellow  toner  which  is  a  devel- 
oping  medium.  The  resulting  toner  image  passes  un- 
der  a  cleaning  unit  13  which  is  separated  from  the  out- 
side  surface  of  the  flexible  photosensitive  belt  1  while 
the  toner  image  is  kept  thereon.  It  then  enters  a  suc- 
ceeding  copy  cycle. 

In  the  copy  cycle,  the  flexible  photosensitive  belt 
1  is  charged  again  by  the  electric  charger  6.  Then,  a 
second  colorsignal  output  of  the  image  data  process- 
ing  part  is  sent  into  the  laser  writing  unit  7.  The  color 
signal  is  written  onto  the  outside  surface  of  the  flex- 
ible  photosensitive  belt  1  as  was  the  case  with  the 
first  colorsignal  to  form  a  latent  image.  The  latent  im- 
age  is  developed  by  a  developing  means  9  having  a 
toner  of  a  second  color  magenta  contained  therein. 
The  magenta  toner  image  can  be  formed  under  exis- 
tence  of  the  yellow  toner  image  described  above. 

A  developing  means  10  contains  a  cyan  toner 
which  can  form  a  cyanic  toner  image  on  the  outside 
surface  of  the  flexible  photosensitive  belt  1  on  the  ba- 
sis  of  a  control  signal  generated  by  the  image  data 
processing  part. 

A  developing  arrangement  11  contains  a  black  to- 
ner  which  can  overlap  a  black  toner  image  to  form  on 
the  outside  surface  of  the  flexible  photosensitive  belt 
1  in  a  similar  way. 

Each  sleeve  of  developing  means  8,  9,  10,  and  11 
has  a  dc  bias  or  ac  biased  dc  bias  voltage  applied 
thereto  which  make  one  or  two  components  develop- 
ing  agents  jump.  This  allows  noncontact  development 
on  the  flexible  photosensitive  belt  1  substrates  of 

which  is  grounded. 
The  color  toner  image  formed  on  the  outside  sur- 

face  of  the  flexible  photosensitive  belt  1  in  that  way 
is  transferred  on  to  a  transference  material  fed 

5  through  a  paper  feed  guide  15  from  a  paper  feed  cas- 
sette  14. 

A  top  sheet  of  the  transference  material  con- 
tained  in  the  paper  feed  cassette  14  can  be  carried 
out  by  revolution  of  a  paper  feed  roller  16,  and  can  be 

10  fed  through  a  pair  of  timing  rollers  17  to  a  transfer  unit 
12  at  a  instance  of  forming  of  the  image  on  the  flexible 
photosensitive  belt  1. 

The  transference  material  having  the  image 
transferred  can  be  securely  separated  from  the  flex- 

15  ible  photosensitive  belt  1  which  abruptly  changes  its 
direction  along  the  flexible  photosensitive  belt  1,  can 
be  moved  upward,  has  the  image  fixed  by  a  pairof  fix- 
ing  rollers  18,  and  are  fed  out  through  a  pairof  paper 
exit  roller  19  to  a  tray. 

20  On  the  other  hand,  the  flexible  photosensitive 
belt  1  which  finished  the  image  transference  to  the 
transference  material  can  be  further  carried  to  a 
cleaning  unit  13.  In  the  cleaning  unit  13,  the  photosen- 
sitive  belt  is  pressed  by  a  blade  13Aand  a  toner  car- 

25  rying  roller  1  3B  to  remove  the  toner  remained  on  it.  Af- 
ter  the  removal,  the  blade  13A  is  released  and  a  little 
after  this,  the  toner  carrying  roller  13B  is  released  to 
enter  a  new  image  forming  process. 

The  image  forming  means,  including  the  flexible 
30  photosensitive  belt  1,  the  guide  member  4,  the  elec- 

tric  charger  6,  the  developing  means  8,  9,  1  0,  and  1  1  , 
and  the  cleaning  unit  13,  as  shown  in  Fig.  3,  are  as- 
sembled  in  a  cartridge  30  comprising  a  front  panel 
30Aand  a  rear  panel  30B  which  can  be  detachably  as- 

35  sembled  in  a  main  body  of  the  color  image  forming  ap- 
paratus  as  a  unit.  The  cartridge  30  has  the  front  panel 
30A  and  the  rear  panel  30B  integrated  together  by 
four  stays  31  ,  and  has  the  image  forming  means  held 
therebetween.  The  cartridge  30  can  be  vertically  in- 

40  serted  downward  into  the  main  body  along  three 
guide  rails  32  on  a  front  and  rear  sides  thereof  to  ac- 
commodate. 

Each  of  the  guide  rails  32  has  a  convex  rail  32A, 
while  the  main  body  has  concave  rails  (not  shown). 

45  Fitting  of  the  convex  and  concave  rails  will  allow 
transmission  of  power  from  the  main  body  to  the  im- 
age  forming  means  and  connection  of  electric  power. 

The  main  body,  as  shown  in  Fig.  1  ,  is  constructed 
so  that  the  tray  can  be  opened  substantially  up  right 

so  in  an  arrow  direction  in  Fig.  4  together  with  the  pair  of 
fixing  rollers  18  and  the  pair  of  paper  exit  roller  19. 
This  allows  vertical  attaching  and  detaching  of  the 
cartridge  30  downward. 

The  tray  20  has  a  toner  container  unit  50  mounted 
55  therebelow  which  has  toner  containers  arranged  to- 

gether  in  series.  Each  of  the  toner  containers  of  the 
toner  container  unit  50  contains  a  black,  cyanic,  ma- 
genta,  and  yellow  toners,  respectively,  as  looked  to- 

4 
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ward  left  hand,  corresponding  to  the  developing 
means  8,  9,  10,  and  11. 

With  the  tray  closed,  the  toner  container  unit  50 
can  be  set  in  position  so  that  the  toners  can  be  sup- 
plied  through  respective  toner  exit  holes  51  provided 
on  the  toner  containers  to  respective  supply  ports  41 
provided  on  a  toner  supply  unit  40  for  receiving  the  to- 
ners  from  the  toner  container  unit  50,  with  the  toner 
exit  holes  51  being  faced  with  the  supply  ports  41. 

Fig.  5  shows  a  rear  view  of  the  cartridge  30  with 
the  toner  container  unit  50  set  in  position.  The  toner 
supply  unit  40  is  provided  backside  of  the  rear  panel 
30B  of  the  cartridge  30,  and  is  to  be  connected  to  the 
developing  means  8,  9,  10,  and  11.  The  toner  supply 
unit  40  has  the  supply  ports  41  to  be  connected  to  re- 
spective  developing  means  8,  9,  10,  and  11. 

Each  of  the  supply  ports  41  has  an  extension  part 
of  one  of  a  pair  of  stirring  screws  9B  built  in  the  re- 
spective  developing  means  8,  9,  10,  and  11.  Each  of 
the  toners  falling  from  the  toner  exit  holes  51  can  be 
carried  into  the  respective  the  developing  means  8,  9, 
10,  and  11  by  the  respective  stirring  screw  8B,  9B, 
10B,  and  11  B.  The  extension  part  of  each  stirring 
screw  can  be  fitted  to  the  other  part  of  the  respective 
8B,  9B,  10B,  11  B  positioned  at  an  upper  stream  of 
revolution  of  each  developing  sleeve  in  connection 
with  stirring  effect. 

When  the  toner  container  unit  50  is  set  in  position 
in  the  toner  supply  unit  40,  a  gear  G1  coaxially  inte- 
grated  with  a  supply  roller  52  built  in  each  container 
can  be  engaged  with  a  gear  G2  of  the  toner  supply 
unit  40. 

Operation  of  supplying  the  toner  into  the  develop- 
ing  means  9  as  an  example  by  the  toner  container  unit 
50  will  be  described  below. 

Fig.  6(A)  is  a  cross-sectional  view  taken  across  A- 
A  of  Fig.  5.  The  gear  G2  is  driven  by  a  signal  output 
of  the  image  data  processing  part  depending  on  a  de- 
tection  results  of  image  density,  the  supply  roller  52 
starts  revolution  through  the  gearGI  to  make  the  ma- 
genta  toner  of  the  toner  container  fall  from  the  toner 
exit  holes  51  into  the  supply  port  41  .  The  magenta  to- 
ner  fallen  into  the  supply  ports  41  can  be  carried  into 
the  developing  means  9  by  revolution  of  the  stirring 
screw  9B.  It  also  can  be  stirred  and  mixed  by  a  re- 
verse  operation  of  the  other  stirring  screw.  It  then  can 
be  fed  into  a  developing  sleeve  9A  to  restore  the  im- 
age  density. 

After  restoration  of  the  image  density,  the  gear 
G2  is  stopped  by  a  signal  output  of  the  image  data 
processing  part  depending  on  a  detection  result  of  im- 
age  density  again  to  finish  supply  of  the  toner.  This 
operation  can  be  made  intermittently  during  the  de- 
veloping  process. 

Fig.  6(B)  shows  a  state  of  the  toner  supply  unit  40 
when  the  cartridge  30  is  taken  out  of  the  main  body. 
On  a  top  of  the  toner  supply  unit  40  is  provided  a  turn- 
able  turning  plate  42  with  a  fulcrum  of  a  shaft  42A.  It 

is  always  forced  toward  clockwise  by  action  of  a  ten- 
sion  spring  44  suspended  on  an  arm  43  coaxially  in- 
tegrated  therewith.  The  supply  port41  can  be  covered 
by  the  turning  plate  42  when  the  cartridge  30  is  de- 

5  tached  as  a  single  unit,  thereby  preventing  the  toner 
from  flowing  out  and  splashing  or  foreign  matters 
from  intruding  in. 

When  the  cartridge  30  is  attached  to  the  main 
body,  as  shown  in  Fig.  6(A),  the  arm  43  is  fitted  to  a 

10  push  up  lever  45  of  the  main  body  to  be  turned  coun- 
terclockwise  against  the  force  of  the  tension  spring 
44.  This  allows  turning  the  turning  plate  42  substan- 
tially  up  right  to  make  the  supply  ports  41  open.  As  the 
tray  20  is  closed,  therefore,  the  toner  containerunit  50 

15  is  reset  to  the  state  shown  in  Fig.  6(A). 
With  respect  to  the  toner  container  unit  50,  also, 

when  it  is  not  set  in  position  in  the  toner  supply  unit 
40,  the  toner  exit  holes  51  can  be  automatically 
closed  by  shutter  plates  to  prevent  the  toner  from 

20  flowing  out  and  splashing. 
Now,  another  embodiment  according  to  the  pres- 

ent  invention  will  be  described.  Namely,  in  this  em- 
bodiment  where  a  color  image  forming  apparatus 
comprises  a  belt-like  image  forming  body  arranged 

25  between  a  plurality  of  rollers,  a  plurality  of  developing 
devices  adjacent  to  each  other  in  the  vicinity  of  an 
outside  of  the  belt-like  image  forming  body  and  a  plur- 
ality  of  toner  su  ply  container  for  supplying  toner  to  the 
plurality  of  developing  devices,  there  is  provided  a  de- 

30  tachable  cartridge  for  installing  at  least  the  belt-like 
image  forming  body  and  the  toner  supply  container 
therein,  and  the  toner  supply  container  is  made  de- 
tachable  from  the  cartridge  on  the  condition  where 
the  cartridge  is  detached  from  the  apparatus. 

35  In  a  preferable  embodiment  as  shown  in  Figs.  3 
and  5,  image  forming  means  such  as  the  toner  con- 
tainer  unit  50,  the  flexible  photosensitive  belt  1,  the 
guide  member  4,  the  scorotron  electric  charger  6,  the 
plurality  of  developing  devices  and  the  cleaning  de- 

40  vices  13  are  installed  in  the  cartridge  30  which  is  at- 
tachable  to  and  detachable  from  the  main  body  of  the 
image  forming  apparatus  as  a  unit.  Fig.  5  indicates 
the  condition  of  the  cartridge  30,  when  toner  contain- 
er  unit  50  is  set  in  position  in  the  cartridge  30.  The  car- 

45  tridge  30  has  the  front  and  rear  base  plates  30A  and 
30B  integrated  together  with  the  four  stays  31,  and  in- 
corporates  the  abovementioned  image  forming 
means  between  the  plates  30Aand  30B.  On  the  front 
and  rear  sides  of  the  cartridge  30  is  provided  three 

so  guide  rails  32  through  which  the  cartridge  30  is  instal- 
led  by  being  vertically  inserted  from  an  upperside  into 
the  main  body. 

The  members  having  convex-shaped  rails  32A 
are  used  as  the  guide  rails  32,  and  while  the  guide  rail 

55  (not  illustrated  in  the  drawings)  having  a  concave- 
shaped  rails  are  provided  in  the  main  body.  With  the 
engagement  between  these  rails,  power  transmis- 
sion  and  electric  power  supply  for  the  image  forming 

5 
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means  are  carried  out. 
As  shown  in  Fig.  6  (C)  which  indicates  a  cross 

section  corresponding  to  a  section  designated  with  an 
arrow  mark  A-A  in  Fig.  5,  when  the  toner  containerunit 
50  is  installed  in  the  cartridge  30,  the  rotatable  plates 
42  mounted  on  an  end  surface  of  the  toner  supply  por- 
tion  40  is  used  as  the  guide  for  the  toner  container  unit 
50.  Furthermore,  the  installed  position  of  the  toner 
container  unit  50  is  regulated  by  the  rotatable  plates 
42.  At  this  time,  the  gear  G1  coaxially  integrated  with 
the  supply  roller  52  is  meshed  with  the  gear  G2  at  the 
side  of  the  toner  supply  portion  40,  thereby  the  power 
transmission  system  is  connected. 

The  work  of  toner  supply  to  each  of  the  develop- 
ing  devices  by  the  toner  supply  container  unit  50  is  ex- 
plained  hereinafter,  taking  an  example  of  supplying  to 
the  developing  device  9. 

As  shown  in  Fig.  6  (D)  which  indicates  a  condition 
where  the  toner  supply  container  unit  50  is  detached 
from  the  toner  supply  portion  40,  the  toner  supply 
container  unit  50  can  be  easily  detached  by  being 
pulled  upwardly  after  a  coupling  means  (not  illustrat- 
ed  in  the  drawings)  is  released. 

When  the  toner  supply  container  unit  50  is  de- 
tached,  the  shutter  plate  53  is  actuated  to  close  the 
toner  exit  holes  51.  On  the  other  hand,  the  supply 
ports  41  of  the  toner  supply  portion  40  is  closed  with 
the  rotatable  plate  42  by  rotating  it  around  a  support- 
ing  shaft  42A  as  a  fulcrum  point  in  the  counterclock- 
wise  direction,  thereby  toner  leakage,  toner  scatter- 
ing  and  foreign  material  contamination  are  prevented. 

Incidentally,  when  the  cartridge  30  is  attached  to 
or  detached  from  the  main  body,  the  tray  20  is  over- 
hauled  by  being  turned  together  with  the  fixing  roller 
1  8  and  the  sheet  delivery  roller  1  9  in  the  counterclock- 
wise  direction  around  the  hinge  21  so  that  the  car- 
tridge  30  is  vertically  upwardly  lifted  and  leased  the 
engagement  with  the  guide  rail  32. 

In  the  abovementioned  embodiment,  the  car- 
tridge  30  is  made  detachable  together  with  the  belt- 
like  photosensitive  body  and  the  developing  devices, 
however,  it  is  also  possible  to  make  it  detachable  to- 
gether  with  the  toner  supply  container  and  the  belt- 
like  photosensitive  devices.  With  this  arrangement, 
even  if  the  elements  installed  in  the  cartridge  differs 
from  each  other  in  the  maintenance  intervals  and  the 
endurancelife  periods,  the  maintenance  of  the  appa- 
ratus  may  become  possible  by  replacing  them  with 
the  spare  one. 

In  turn,  a  toner  collecting  arrangement  according 
to  the  present  invention  will  be  described  below.  The 
cartridge  30,  as  shown  in  Fig.  3,  has  a  toner  carrying 
pipe  34  with  a  toner  carrying  screw  33  provided  at  its 
front  side.  One  end  of  the  toner  carrying  pipe  34  is 
made  open  at  a  bottom  of  the  cleaning  unit  13,  and 
the  other  end  is  connected  to  a  closed  toner  collecting 
container  4A  which  is  a  part  of  the  guide  member  4, 
thereby  allowing  the  cleaning  unit  13  to  drive  out  the 

collected  toner. 
The  toner  carrying  screw  33  can  be  driven  to  re- 

volve  by  a  power  from  the  main  body  to  feed  the  toner 
collected  by  the  cleaning  unit  13  through  the  toner 

5  carrying  pipe  34  to  the  closed  toner  collecting  con- 
tainer  4A  to  accommodate. 

The  closed  toner  collecting  container  4A,  as 
shown  in  Fig.  3,  can  be  made  smaller  one  occupying 
a  part  of  the  guide  member  4  or  larger  one  using  the 

10  guide  member  4  itself  as  accommodation  box  de- 
pending  on  a  life  expectancy  of  the  cartridge  30.  As 
a  result,  when  the  image  forming  means  reach  their 
life  expectancy,  the  closed  toner  collecting  container 
4A  is  filled  with  the  collected  toner.  It  is  therefore  pos- 

15  sible  to  fully  use  all  arrangements  and  materials  of  the 
cartridge  30  in  the  life  expectancy  before  it  is  re- 
placed. 

In  the  construction  described  above,  all  the  ar- 
rangements  of  the  cartridge  30  including  the  develop- 

20  ing  means  is  integrated  into  one  module  which  can  be 
attached  or  detached. 

It  is  to  be  understood  that  the  form  of  the  inven- 
tion  herewitn  shown  and  described  is  to  be  taken  as 
a  preferred  embodiment.  Various  changes  may  be 

25  made  in  the  shape,  size  and  arrangement  of  parts. 
For  example,  equivalent  elements  may  be  substitut- 
ed  for  those  illustrated  and  described  herein,  parts 
may  be  reversed,  and  certain  features  of  the  inven- 
tion  may  be  utilized  independently  of  the  use  of  other 

30  features,  all  without  departing  from  the  scope  of  the 
invention  as  defined  in  the  subjoined  claims.  It  is  in- 
tended,  therefore,  that  all  matter  contained  in  the 
foregoing  description  and  in  the  drawings  shall  be  in- 
terpreted  as  illustrative  only  not  as  limitative  of  the  in- 

35  vention. 
In  the  above-described  construction  of  the  color 

image  forming  apparatus  according  to  the  present  in- 
vention  which  uses  the  belt-like  image  forming  body 
and  has  image  forming  means,  including  the  plurality 

40  of  the  developing  means,  integrated  into  the  single 
cartridge,  the  toner  container  accomplished  herein 
can  be  readily  attached  or  detached  with  a  very  easy 
handling  in  the  way  that  the  cartridge  is  made  module. 
As  a  result,  each  of  the  image  forming  means  can  be 

45  independently  replace  depending  on  its  life  expec- 
tancy.  It  is  very  advantageous  in  view  of  service, 
maintenance,  and  economy. 

Also,  in  the  color  image  forming  apparatus  ac- 
cording  to  the  present  invention  which  has  the  belt- 

50  like  image  forming  body,  the  toner  collected  can  be 
contained  with  use  of  the  space  of  the  image  forming 
body  in  a  way  similar  to  that  of  a  color  image  forming 
apparatus  having  a  drum-like  image  forming  body.  As 
a  result,  the  color  image  forming  apparatus  can  be 

55  made  compact  with  it  being  capable  of  containing  a 
large  amount  of  the  collected  toner. 

The  color  image  forming  apparatus  according  to 
the  present  invention  provides  the  following  differ- 

6 



11 EP  0  407  183  B1 12 

ences  and  advantages  as  compared  with  the  previous 
color  image  forming  apparatus  in  which  the  used  to- 
ner  is  collected  in  a  photosensitive  drum. 

(1)  A  used  toner  collecting  container  is  placed  in 
a  space  inside  the  photosensitive  belt.  It  can  be 
freely  shaped  depending  on  a  shape  of  the  pho- 
tosensitive  belt.  More  specifically,  the  photosen- 
sitive  belt  can  be  arranged  to  any  length  and  any 
shape  as  desired,  and  the  used  toner  container 
can  be  made  to  any  size  and  any  shape  at  any 
position  depending  on  the  photosensitive  belt. 
The  used  toner  collecting  container  can  be  de- 
signed  so  that  it  can  be  virtually  filled  with  the 
used  toner  in  the  life  expectancy  of  the  photosen- 
sitive  belt  of  cartridge  type.  A  low  cost  machine 
can  be  accomplished  in  the  way  that  the  whole 
cartridge  then  can  be  discarded  to  replace.  For  a 
high  class  machine  the  photosensitive  belt  of 
which  provides  a  long  life  expectancy,  the  used 
toner  collecting  container  can  be  made  to  be  tak- 
en  out  of  the  cartridge  to  discard.  In  short,  the  ma- 
chine  can  be  designed  compact  to  a  desired 
specification  depending  on  the  life  expectancy  of 
the  photosensitive  body. 
(2)  Unlike  the  machine  in  which  the  used  toner 
collecting  box  is  placed  inside  the  photosensitive 
drum,  the  color  image  forming  apparatus  accord- 
ing  to  the  present  invention  needs  no  revolving 
and  coupling  arrangements  in  a  toner  collection 
path  from  the  cleaning  section  to  the  used  toner 
collecting  container  even  when  the  photosensi- 
tive  belt  is  turning.  It  can  therefore  be  construct- 
ed  at  a  low  cost  with  use  of  a  simple  carrying  and 
coupling  mechanism  which  will  be  free  of  drop 
and  leakage  of  the  used  toner. 
(3)  When  the  used  toner  collecting  box  is  placed 
inside  the  photosensitive  drum,  it  is  involved  in 
complication  and  difficulty  in  replacement  ar- 
rangements  of  a  rotatable  drum,  particularly  in  an 
arrangement  which  couples  a  used  toner  hose  at 
its  intake  end.  When  the  used  toner  collecting  box 
is  replaced  into  the  photosensitive  drum,  it  likely 
happens  that  the  photosensitive  body  may  be 
made  dirt  or  scratched.  For  the  photosensitive 
belt  of  the  present  invention,  on  the  other  hand, 
the  whole  cartridge  can  be  enclosed  by  a  plastic 
case  with  the  exception  of  a  side  for  the  used  to- 
ner  collecting  container  or  portions  near  the  car- 
tridge  which  are  made  open.  This  allows  a  re- 
placeable  construction  to  be  made  simple,  im- 
proving  the  serviceability  to  a  great  extent. 
(4)  In  a  process  that  a  toner  image  is  overlapped 
on  an  image  carrier,  it  is  necessary  that  the  pho- 
tosensitive  drum  has  to  have  an  outside  diameter 
at  least  to  cover  a  maximum  image  size.  In  the 
photosensitive  belt,  also,  it  is  necessary  that  its 
length  has  to  cover  the  maximum  image  size.  The 
photosensitive  belt,  however,  as  described  previ- 

ously,  can  be  made  to  any  desired  shape.  This 
provides  an  advantage  that  the  used  toner  col- 
lecting  container  can  be  made  to  any  desired 
shape  and  size  accordingly. 

5  Now,  the  following  paragraphs  describe  arrange- 
ments  that  allow  an  effective  collection  of  the  used  to- 
ner  into  the  used  toner  collecting  container  shown  in 
Figs.  7  and  8.  In  Fig.  7,  a  recording  photosensitive  me- 
dium  201  is  a  belt-like  turning  body.  A  drive  means 

10  211  drives  the  recording  photosensitive  medium  201. 
A  used  toner  collecting  container  202  is  provided  in- 
side  the  recording  photosensitive  medium  201.  A  to- 
ner  uniforming  means  203  which  embodies  the  pres- 
ent  invention  is  provided  within  the  used  toner  collect- 

15  ing  container  202.  The  toner  uniforming  means  203 
comprises  a  drive  shaft  231  which  can  be  revolved  by 
the  drive  means  211  as  interlocked  therewith  and  a 
belt-like  carrier  233  which  also  can  be  driven  by  the 
drive  means  21  1  through  drive  shaft  231  .  The  belt-like 

20  carrier233  has  a  plurality  of  the  toner  moving  fins  232 
equally  separated  from  each  other  in  a  perpendicular 
direction  of  and  in  parallel  with  the  drive  shaft  231. 

A  supporting  means  205  can  support  the  used  to- 
ner  collecting  container  202  on  the  main  body.  A 

25  cleaning  means  270  can  remove  the  toner  adhered  on 
the  recording  photosensitive  medium  201  after  an 
end  of  copying  process.  A  powder  carrying  means 
271  can  carry  the  removed  toner  to  the  used  toner 
collecting  container  202.  The  powder  carrying  means 

30  271  comprises  a  flexible  tube  and  a  flexible  wire  pro- 
vided  in  the  flexible  tube  which  has  spiral  fins.  The 
flexible  wire  can  be  revolved  by  the  drive  means  211 
as  interlocked  therewith  to  rotate  the  spiral  fins,  which 
can  carry  the  used  toner  into  the  used  toner  collecting 

35  container  202.  At  the  inside  of  the  toner  collecting 
container  202,  the  powder  carrying  means  271  has  a 
plurality  of  small  holes  for  exhausting  the  powder.  Di- 
ameters  of  the  small  holes  are  made  larger  as  they 
are  distant  far  from  a  wall  of  the  used  toner  collecting 

40  container  202  through  which  the  powder  carrying 
means  271  passes.  The  toner  therefore  can  be  drop- 
ped  from  the  end  272  into  the  used  toner  collecting 
container  202  in  a  virtual  uniform  way  in  a  direction 
parallel  with  the  drive  shaft  231  .  This  is  effective  to 

45  uniformly  distribute  the  toner  in  the  used  toner  col- 
lecting  container  202. 

While  the  toner  collected  in  the  used  toner  col- 
lecting  container  202  can  be  stirred  and  made  uni- 
form  by  the  toner  moving  fins  232  provided  on  the 

so  belt-like  carrier  233  driven  by  the  drive  shaft  231,  it  is 
carried  an  innermost  recess  distant  far  from  the  toner 
feed  port  of  the  used  toner  collecting  container  202. 
This  means  that  all  the  space  of  the  used  toner  col- 
lecting  container  202  can  be  effectively  used  for  col- 

55  lection  of  all  the  toner. 
In  Fig.  8,  a  recording  photosensitive  medium  301 

made  up  of  a  belt-like  turning  body  having  an  organic 
photosensitive  material  thereon  is  provided.  A  toner 

7 
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collecting  container  302  is  provided  inside  the  belt- 
like  turning  body  of  the  recording  photosensitive  me- 
dium  301.  A  toner  supply  port  321  is  provided  within 
the  toner  collecting  container  302.  A  elastic  fixing 
member  303  is  provided  toelasticallyfix  the  toner  col- 
lecting  container  302  to  a  304.  An  impact  exerting 
means  305  which  is  involved  in  the  present  invention 
is  provided  to  intermittently  exert  an  impact  to  the  to- 
ner  collecting  container  302. 

In  this  embodiment,  the  impact  exerting  means 
305  comprises  a  cam  352  turned  through  the  gear 
351  and  a  drive  means  311  for  driving  the  recording 
photosensitive  medium  301  as  interlocked  therewith, 
a  elastic  means  353  compressed  by  the  cam  352,  and 
an  impact  member  354  which  can  exert  an  impact  to 
the  toner  collecting  container  302  with  use  of  a  repul- 
sion  force  given  when  the  elastic  means  353  is  re- 
leased  from  the  compression  state  at  a  step  of  the 
cam  352.  A  frequency  of  the  impact  can  be  set  to  a 
desired  value  in  a  way  that  a  gear  ratio  of  the  gear  351 
is  properly  selected. 

A  cleaning  means  370  is  provided  to  remove  the 
toner  adhered  on  the  recording  photosensitive  me- 
dium  301  after  an  end  of  a  serial  copying  process.  A 
powder  carrying  means  371  is  provided  to  carry  the 
toner  removed  to  the  toner  collecting  container  302. 

If  the  toner  removed  from  the  recording  photo- 
sensitive  medium  301  after  an  end  of  image  transfer- 
ence  process  is  put  into  the  toner  collecting  container 
302  by  means  of  the  powder  carrying  means  371 
only,  the  toner  will  tend  to  be  accumulated  around  the 
toner  supply  port  321  of  the  toner  collecting  container 
302,  resulting  in  nonuniform  distribution  of  the  toner 
in  the  toner  collecting  container  302.  In  the  construc- 
tion  described  above,  the  impact  exerting  means  305 
can  intermittently  exert  the  impact  to  the  toner  col- 
lecting  container  302  to  make  the  toner  distribution 
uniform  in  the  toner  collecting  container  302. 

The  colour  image  forming  apparatus  according  to 
the  present  invention  makes  a  free  attachment  or  de- 
tachment  thereof  to  the  main  body  in  the  way  that  the 
process  cartridge  containing  the  belt-like  image  form- 
ing  body  can  be  separated  from  the  group  of  devel- 
oping  means  with  very  simple  mechanism  and  easy 
handling  without  interference  of  the  cartridge  with  the 
developing  unit  containing  the  group  of  developing 
means.  As  a  result,  maintenance  and  service  can  be 
readily  fully  made  for  the  image  forming  means.  This 
assures  of  a  quality  image  reproduction  at  all  times. 

Claims 

1  .  A  colour  image  forming  apparatus,  comprising: 
a  photoreceptor  belt  (1)  for  forming  a  latent 

image  thereon,  the  photoreceptor  belt  being 
stretched  to  form  a  loop  around  plural  pieces  of 
rotatable  rollers  (2,  3); 

a  cartridge  (30),  adapted  to  be  detachable 
from  the  apparatus,  for  housing  the  photorecep- 
tor  belt;  and 

a  plurality  of  developing  means  (8-11)  for 
5  developing  the  latent  image  on  the  photoreceptor 

belt  so  as  to  form  a  colour  toner  image,  charac- 
terised  in  that: 

the  plurality  of  developing  means  are  dis- 
posed  inside  the  cartridge  so  as  to  face  the  pho- 

10  toreceptor  belt;  and  by 
a  toner  supply  unit  (50)  including  a  plurality 

of  toner  containers  (51)for  supplying  toner  to  the 
plurality  of  developing  means,  the  toner  supply- 
ing  unit  being  detachably  mounted  on  the  car- 

is  tridge  (30). 

2.  The  apparatus  of  claim  1  ,  wherein  the  toner  sup- 
ply  unit  (30)  is  made  to  be  detachable  from  the 
cartridge  when  the  cartridge  has  been  detached 

20  from  the  apparatus. 

3.  A  colour  image  forming  apparatus  according  to 
claim  1  or  2  further  comprising: 

cleaning  means  for  removing  residual  to- 
25  ner  from  the  photoreceptor  belt; 

a  container  (4A),  disposed  inside  the  loop 
of  the  photoreceptor  belt,  for  collecting  residual 
toner  therein;  and 

transporting  means  for  transporting  resid- 
30  ual  tonerfrom  the  cleaning  means  to  the  contain- 

er. 

4.  An  apparatus  according  to  claim  3,  wherein  said 
container  is  an  airtight  box. 

35 
5.  An  apparatus  according  to  claim  3  or  4,  further 

comprising  guide  means  (2-5),  disposed  inside 
the  loop  of  the  photoreceptor  belt,  for  guiding  the 
photoreceptor  belt,  wherein  the  guide  means 

40  forms  a  part  of  the  container. 

6.  An  apparatus  according  to  any  one  of  claims  3  to 
5,  wherein  the  cartridge  is  provided  with  a  handle 
on  one  side  thereof,  and 

45  wherein  the  container  has  an  inlet  for  col- 
lecting  residual  toner  on  the  same  side  as  that  of 
the  handle. 

7.  An  apparatus  according  to  any  one  of  claims  3  to 
so  6,  wherein  the  apparatus  includes  upper  and  low- 

er  portions  which  are  coupled  with  a  hinge  (21)  so 
that  upper  portion  can  take  a  slanted  open  posi- 
tion  by  pivoting  around  the  hinge,  and 

wherein  the  cartridge  is  attached  in  the  up- 
55  per  portion  and  the  container  has  an  inlet  (34A) 

for  collecting  residual  toner  at  an  upper  position 
when  the  upper  portion  takes  the  slanted  open 
position. 

8 
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8.  An  apparatus  according  to  any  preceding  claim, 
wherein  the  container  is  provided  with  distribu- 
tion  means  (231-233:305)  for  evenly  distributing 
residual  toner  in  the  container. 

5 
9.  An  apparatus  according  to  claim  8,  wherein  the 

distribution  means  is  a  belt-like  carrier  (233)  pro- 
vided  inside  the  container. 

10.  An  apparatus  according  to  claim  8,  wherein  the  10 
distribution  means  is  means  for  exerting  an  im- 
pact  force  (305)  to  the  container. 

Patentanspruche  15 

1.  Farbbilderzeugungsgerat,  umfassend: 
ein  Photorezeptorband  (1)  zum  Erzeugen 

eines  Latentbilds  darauf,  wobei  das  Photorezep- 
torband  unter  Bildung  einer  Schleife  urn  mehrere  20 
Einheiten  drehbarer  Rollen  (2,  3)  herum  ge- 
spannt  ist, 

eine  aus  dem  Gerat  herausnehmbare  Kas- 
sette  (30)  zum  Aufnehmen  des  Photorezeptor- 
bands  und  25 

mehrere  Entwicklungseinheiten  (8  -  11) 
zum  Entwickeln  eines  Latentbilds  auf  dem  Pho- 
torezeptorband  zwecks  Erzeugung  eines  Farb- 
tonerbilds,  dadurch  gekennzeichnet,  dali 

die  mehreren  Entwicklungseinheiten  in-  30 
nerhalb  der  Kassette  in  Gegenuberstellung  zum 
Photorezeptorband  angeordnet  sind  und  (ge- 
kennzeichnet  durch) 

eine  Tonerzuf  uhreinheit  (50)  mit  mehreren 
Tonerbehaltern  (51)  zum  Zufuhren  von  Toner  zu  35 
den  mehreren  Entwicklungseinheiten,  wobei  die 
Tonerzuf  uhreinheit  abnehmbaroderabbaubaran 
der  Kassette  (30)  montiert  ist. 

2.  Gerat  nach  Anspruch  1  ,  wobei  die  Tonerzuf  uhr-  40 
einheit  (30)  bei  aus  dem  Gerat  herausgenomme- 
ner  Kassette  von  der  Kassette  abnehmbar  bzw. 
abbaubar  ist. 

3.  Farbbilderzeugungsgerat  nach  Anspruch  1  oder  45 
2,  ferner  umfassend: 

Reinigungsmittel  zum  Entfernen  von 
Resttoner  vom  Photorezeptorband, 

einen  innerhalb  der  Schleife  des  Photore- 
zeptorbands  angeordneten  Behalter  (4A)  zum  50 
Sammeln  von  Resttoner  darin  und 

Transportmittel  zum  Transportieren  von 
Resttoner  von  den  Reinigungsmitteln  zum  Behal- 
ter. 

55 
4.  Gerat  nach  Anspruch  3,  wobei  der  Behalter  ein 

luftdichter  Kasten  ist. 

5.  Gerat  nach  Anspruch  3  oder  4,  ferner  umfassend: 
eine  innerhalb  der  Schleife  des  Photorezeptor- 
bands  angeordnete  Fuhrungseinheit  (2  -  5)  zum 
Fuhren  des  Photorezeptorbands,  wobei  die  Fuh- 
rungseinheit  einen  Teil  des  Behalters  bildet. 

6.  Gerat  nach  einem  der  Anspruche  3  bis  5,  wobei 
die  Kassette  an  ihrer  einen  Seite  mit  einem  Hand- 
griff  versehen  ist  und 

wobei  der  Behalter  an  der  gleichen  Seite, 
an  welcher  der  Handgriff  angeordnet  ist,  einen 
Einlali  zum  Sammeln  von  Resttoner  aufweist. 

7.  Gerat  nach  einem  der  Anspruche  3  bis  6,  wobei 
das  Gerat  obere  und  untere  Abschnitte  aufweist, 
die  mittels  eines  Scharniers  (21)  miteinander  ge- 
koppelt  sind,  so  dali  der  obere  Abschnitt  durch 
Schwenken  urn  das  Scharnier  herum  eine 
schragstehende  Offenstellung  einzunehmen  ver- 
mag,  und 

wobei  die  Kassette  im  oberen  Abschnitt 
angebracht  ist  und  der  Behalter  einen  Einlali 
(34A)  zum  Sammeln  von  Resttoner  in  einer  obe- 
ren  Position,  wenn  der  obere  Abschnitt  die 
schragstehende  Offenstellung  einnimmt,  auf- 
weist. 

8.  Gerat  nach  einem  der  vorangehenden  Anspru- 
che,  wobei  der  Behalter  mit  einer  Verteilereinheit 
(231-233:305)  zum  gleichmaliigen  Verteilen  von 
Resttoner  im  Behalter  versehen  ist. 

9.  Gerat  nach  Anspruch  8,  wobei  die  Verteilerein- 
heit  ein  innerhalb  des  Behalters  vorgesehener 
bandartiger  Forderer  (233)  ist. 

10.  Gerat  nach  Anspruch  8,  wobei  die  Verteilerein- 
heit  eine  Einrichtung  zum  Ausuben  einer  Schlag- 
kraft  (305)  auf  den  Behalter  ist. 

Revendications 

1.  Dispositif  de  formation  d'images  en  couleurs, 
comportant  : 

une  bande  photoreceptrice  (1)  pourformer 
une  image  latente  surcelle-ci,  la  bande  photore- 
ceptrice  etant  etiree  pour  former  une  boucle  au- 
tour  de  plusieurs  elements  de  rouleaux  rotatifs 
(2,  3)  ; 

une  cartouche  (30),  concue  pour  etre  de- 
tachable  du  dispositif,  pour  loger  la  bande  photo- 
receptrice;  et 

une  pluralite  de  moyens  de  developpe- 
ment  (8-11)  pour  developper  I'image  latente  sur 
la  bande  photoreceptrice  de  maniere  a  former 
une  image  de  toner  en  couleurs,  caracterise  en 
ce  que  : 

9 
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la  pluralite  de  moyens  de  developpement 
sont  disposes  a  I'interieur  de  la  cartouche  de  ma- 
niere  a  faire  face  a  la  bande  photoreceptrice  ;  et 
par 

une  unite  d'ali  mentation  en  toner  (50) 
comprend  une  pluralite  de  recipients  de  toner 
(51)  pour  delivrer  du  toner  a  la  pluralite  de 
moyens  de  developpement,  I'unite  d'alimentation 
en  toner  etant  montee  de  facon  amovible  sur  la 

munide  moyens  de  repartition  (231-233  ;  305)  en 
vue  d'une  repartition  uniforme  du  toner  residuel 
dans  le  recipient. 

5  9.  Dispositif  selon  la  revendication  8,  dans  lequel  le 
moyen  de  repartition  est  un  support  sous  forme 
de  bande  (233)  dispose  a  I'interieur  du  recipient. 

10.  Dispositif  selon  la  revendication  10,  dans  lequel 
10  le  moyen  de  repartition  est  un  moyen  pour  exer- 

cer  une  force  de  choc  (305)  sur  le  recipient. 
cartouche  (30).  10 

2.  Dispositif  selon  la  revendication  1,  dans  lequel 
I'unite  d'alimentation  en  toner  (50)  est  realisee 
pour  pouvoir  etre  separee  de  la  cartouche  lors- 
que  cette  derniere  a  ete  detachee  de  I'appareil.  15 

3.  Dispositif  de  formation  d'image  en  couleurs  se- 
lon  la  revendication  1  ou  2,  comportanten  outre  : 

des  moyens  de  nettoyage  poureliminerdu 
toner  residuel  de  la  bande  photoreceptrice  ;  20 

un  recipient  (4A),  dispose  a  I'interieur  de  la 
boucle  de  la  bande  photoreceptrice,  pourrecueil- 
lir  du  toner  residuel  a  I'interieur  ;  et 

des  moyens  de  transfert  pour  transferer  le 
toner  residuel  des  moyens  de  nettoyage  au  reci-  25 
pient. 

4.  Dispositif  selon  la  revendication  3,  dans  lequel  le- 
dit  recipient  est  une  boite  etanche  a  I'air. 

30 
5.  Dispositif  selon  la  revendication  3  ou  4,  compor- 

tant  en  outre  des  moyens  de  guidage  (2-5),  dis- 
poses  a  I'interieur  de  la  bande  photoreceptrice, 
pour  guider  la  bande  photoreceptrice,  les 
moyens  de  guidage  constituant  une  partie  du  re-  35 
cipient. 

6.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  3  a  5,  dans  lequel  la  cartouche  est  munie 
d'une  poignee  sur  I'un  de  ses  cotes,  et  40 

dans  lequel  le  recipient  possede  un  orifice 
d'admission  pour  recueillir  le  toner  residuel  sur  le 
meme  cote  que  celui  de  la  poignee. 

7.  Dispositif  selon  I'une  quelconque  des  revendica-  45 
tions  3  a  6,  dans  lequel  le  dispositif  comprend  des 
parties  superieure  et  inferieure  qui  sont  reliees 
par  une  articulation  (21  )  de  sorte  que  la  partie  su- 
perieure  peut  prendre  une  position  ouverte  incli- 
nee  par  pivotement  autour  de  I'articulation,  et  50 

dans  lequel  la  cartouche  est  f  ixee  dans  la 
partie  superieure  et  le  recipient  possede  un  orifi- 
ce  d'admission  (34A)  pour  recueillir  le  toner  resi- 
duel  en  une  position  superieure  lorsque  la  partie 
superieure  prend  la  position  ouverte  inclinee.  55 

8.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  lequel  le  recipient  est 

10 
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