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(57)  Disclosed  are  a  process  cartridge  for  transfer- 
ring  a  toner  image  on  a  latent  image  carrier 
onto  a  sheet  and  an  image-forming  apparatus 
using  this  process  cartridge.  The  process 
cartridge  2  comprises  a  frame  ;  an  endless 
latent-image  carrier  40  provided  on  the  frame  ; 
a  charger  41,  provided  on  the  frame,  for  charg- 
ing  the  latent  image  carrier  ;  and  a  transfer 
roller  42,  rotatably  provided  at  that  portion  of 
the  frame  which  faces  the  latent  image  carrier, 
for  transferring  a  toner  image  on  the  latent 
image  carrier  to  a  sheet.  Providing  the  transfer 
roller  42  in  the  removable  cartridge  ensures 
proper  contact  between  this  roller  and  the  im- 
age  carrier  drum  40  and  also  provides  a  certain 
protection  for  the  drum  on  removal  of  the 
cartridge  2. 

The  transfer  roller  may  be  resiliently  mounted 
on  bearings  47  sliding  in  groves  21  on  the 
cartridge  frame  20  and  acted  on  by  a  motor  in 
the  image-forming  apparatus. 

LU 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  590  939  A2 2 

The  present  invention  relates  to  a  exchangeable 
process  cartridge  used  for  forming  an  image,  and  an 
image  forming  apparatus  using  this  process  car- 
tridge,  and,  more  particularly,  to  a  process  cartridge 
for  transferring  a  toner  image  formed  on  a  latent  im- 
age  carrier  onto  a  sheet,  and  an  image  forming  appa- 
ratus  using  this  process  cartridge. 

Image  forming  apparatuses,  such  as  a  copying 
machine,  a  printer  and  a  facsimile,  employ  a  latent  im- 
age  forming  type  recording  apparatus  like  an  electro- 
photographing  apparatus,  due  to  a  recent  demand  for 
image  recording  on  normal  sheets  of  paper.  Accord- 
ing  to  this  image  forming  principle,  after  a  photosen- 
sitive  drum  as  a  latent  image  carrier  is  precharged, 
the  photosensitive  drum  is  exposed  to  a  light  image 
to  have  an  electrostatic  latent  image  formed  thereon. 
This  electrostatic  latent  image  is  developed  by  a  de- 
veloping  unit  so  that  a  toner  image  is  formed  on  the 
photosensitive  drum.  This  toner  image  is  then  trans- 
ferred  onto  a  sheet  of  paper. 

The  image  forming  process  unit  such  as  a  photo- 
sensitive  drum  should  be  exchanged  with  a  new  one 
since  the  photosensitive  drum  has  a  limited  service 
life  and  the  developer  in  the  developing  unit  will  even- 
tually  run  out.  Particularly,  since  this  image  forming 
process  unit  needs  to  be  designed  smaller  when  in- 
stalled  in  a  compact  image  forming  apparatus,  the  ex- 
changing  cycle  becomes  short.  To  facilitate  the  ex- 
changing  operation,  the  photosensitive  drum,  the  de- 
veloping  unit,  etc.  are  installed  in  a  single  cartridge  so 
that  they  can  be  handled  cartridge  by  cartridge.  It  is 
desirable  that  even  when  this  process  cartridge  is  ex- 
changed,  a  toner  image  can  stably  be  acquired. 

Figs.  1Aand  1  Bare  explanatory  diagrams  of  prior 
art.  As  shown  in  Fig.  1A,  the  image  forming  apparatus 
has  a  process  cartridge  160  provided  above  a  sheet 
cassette  170  for  retaining  sheets  of  paper,  and  a 
stacker  173  disposed  above  this  process  cartridge 
160.  A  U-shaped  feeding  path  171,  which  extends 
from  the  sheet  cassette  170  and  reaches  the  stacker 
173  through  the  process  cartridge  160,  is  formed  so 
that  sheets  are  conveyed  along  this  path  171.  This 
arrangement  can  prevent  the  sheet  cassette  1  70  from 
protruding  from  the  apparatus,  thus  making  it  possi- 
ble  to  design  the  apparatus  compact.  Further,  the 
sheet  feeding  path  171  can  be  made  short,  allowing 
the  apparatus  to  become  more  compact.  As  the  feed- 
ing  path  171  runs  vertically,  it  is  easy  to  remove  a 
jammed  sheet. 

The  process  cartridge  160,  which  is  provided  in 
the  thus  constituted  image  forming  apparatus,  has  a 
photosensitive  drum  161,  a  precharger  for  precharg- 
ing  the  photosensitive  drum  161,  a  developing  unit  for 
developing  an  electrostatic  latent  image  on  the  pho- 
tosensitive  drum  161  with  a  toner,  and  a  cleaner  for 
removing  and  collecting  the  residue  toner  on  the  pho- 
tosensitive  drum  161.  This  process  cartridge  160  is 
exchangeable  cartridge  by  cartridge.  Provided  at  the 

rear  portion  of  the  process  cartridge  160  is  an  optical 
unit  163  for  exposing  the  photosensitive  drum  161  to 
a  laser  beam  to  form  an  electrostatic  latent  image 
thereon.  A  transfer  roller  162  is  disposed  opposite  to 

5  the  photosensitive  drum  161,  and  discharge  rollers 
172  are  provided  on  the  discharge  side  of  the  U-shap- 
ed  feeding  path  171. 

A  rotatable  front  cover  1  80  is  provided  at  the  front 
of  the  image  forming  apparatus.  As  shown  in  Fig.  1B, 

10  this  front  cover  180  is  opened  to  allow  a  user  to  re- 
move  a  jammed  sheet.  With  the  front  cover  1  80  open, 
the  process  cartridge  160  can  be  pulled  out  so  that  it 
can  be  exchanged  with  a  new  process  cartridge  160. 
This  method  is  advantageous  because  the  sheet  cas- 

15  sette  170  can  be  loaded  or  unloaded  from  the  front 
side  of  the  apparatus  (on  the  right-hand  side  of  the 
drawing),  and  the  removal  of  a  jammed  sheet  and  the 
exchanging  of  the  process  cartridge  160  become 
possible  when  the  front  cover  180  is  opened. 

20  With  this  structure,  it  is  effective  to  use  a  transfer 
roller  162  as  transfer  means  for  transferring  a  toner 
image  on  the  photosensitive  drum  161  onto  a  sheet 
of  paper.  The  use  of  a  transfer  charger  is  not  prefer- 
able  because  the  discharging  action  of  the  charger 

25  deteriorates  the  photosensitive  drum  and  produces 
ozone  that  is  harmful  to  human  bodies.  In  contrast, 
the  transfer  roller  162  can  transfer  the  toner  image  on 
the  photosensitive  drum  onto  a  sheet  without  produc- 
ing  ozone  harmful  to  human  bodies  and  is  effective  to 

30  provide  environmental  protection. 
According  to  known  art,  this  transfer  roller  162  is 

provided  on  the  front  cover  180.  The  transfer  roller 
162  performs  the  image  transfer  due  to  the  electro- 
static  force  and  pressure  while  abutting  on  the  photo- 

35  sensitive  drum  161.  The  image  transfer  will  not  be 
performed  properly  unless  the  transfer  roller  162  is 
accurately  positioned  opposite  to  the  photosensitive 
drum  160  (to  keep  the  parallelism  and  positioning  of 
the  shaft).  For  instance,  the  improper  image  transfer 

40  may  result  in  improper  printing  or  may  cause  paper 
jamming.  According  to  the  known  art,  as  the  accuracy 
of  the  opposing  arrangement  of  the  transfer  roller  162 
depends  on  the  precision  of  the  size  of  the  front  cover 
180,  it  is  difficult  to  accurately  keep  this  opposing  ar- 

45  rangement.  In  other  words,  if  the  precision  of  the  size 
of  the  front  cover  180  is  improved,  the  opposing  posi- 
tional  relationship  between  the  photosensitive  drum 
161  and  transfer  roller  1  62  can  accurately  be  set.  This 
however  requires  a  severe  positional  precision  of  the 

so  elongated  front  cover  180,  thus  resulting  in  an  in- 
creased  cost.  Further,  the  opening  face  (exposed 
face)  of  the  photosensitive  drum  161  in  the  process 
cartridge  160  is  large.  Accordingly,  the  photosensitive 
drum  161  can  easily  be  touched  by  hands  or  the  like, 

55  so  that  the  photosensitive  drum  is  likely  to  be  stained 
with  oil  or  the  like  or  damaged  with  foreign  matter, 
thus  causing  improper  printing. 

It  is  therefore  desirable  to  provide  a  process  car- 
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tridge  which  improves  the  transfer  characteristic  of  a 
transfer  roller,  and  an  image-forming  apparatus  using 
this  process  cartridge;  further,  a  process  cartridge 
should  be  provided  which  can  accurately  keep  the  op- 
posing  positional  relationship  between  a  latent-image 
carrier  and  a  transfer  roller,  and  which  makes  the  ex- 
posed  face  of  the  latent  image  carrier  smaller  during 
cartridge  exchange. 

The  invention  envisages  a  cartridge  as  defined  in 
claim  1.  In  accordance  with  an  embodiment  of  the 
present  invention  there  is  provided  a  process  car- 
tridge  comprising  a  frame;  an  endless  latent  image 
carrier  provided  on  the  frame;  a  charger,  provided  on 
the  frame,  for  charging  the  latent  image  carrier;  and 
a  transfer  roller,  rotatably  provided  at  that  portion  of 
the  frame  which  faces  the  latent  image  carrier,  for 
transferring  a  toner  image  on  the  latent  image  carrier 
onto  a  sheet. 

According  to  another  aspect  of  the  present  inven- 
tion,  there  is  provided  an  image  forming  apparatus 
which  comprises  an  endless  latent  image  carrier;  la- 
tent  image  forming  means  for  forming  an  electrostatic 
latent  image  on  the  latent  image  carrier;  developing 
means  for  developing  the  electrostatic  latent  image 
on  the  latent  image  carrier;  transfer  roller  for  transfer- 
ring  a  toner  image  on  the  latent  image  carrier  onto  a 
sheet;  and  a  process  cartridge  for  rotatably  support- 
ing  at  least  the  latent  image  carrier  on  a  frame  and  ro- 
tatably  holding  the  transfer  roller  opposing  to  the  la- 
tent  image  carrier. 

According  to  this  invention,  as  the  transfer  roller 
is  provided  on  the  process  cartridge  having  the  latent 
image  carrier,  the  positional  relationship  between  the 
latent  image  carrier  and  transfer  roller  can  be  se- 
cured.  Even  if  the  latent  image  carrier  is  provided  on 
the  process  cartridge  to  be  exchangeable,  the  posi- 
tional  relationship  between  the  latent  image  carrier 
and  transfer  roller  can  be  secured,  allowing  the  trans- 
fer  roller  to  perform  reliable  and  good  image  transfer. 
Since  the  above  can  be  accomplished  by  providing 
the  transfer  roller  on  the  process  cartridge,  the  cost 
can  be  suppressed  low  and  improper  printing,  paper 
jamming,  etc.  can  surely  be  prevented.  Furthermore, 
since  part  of  the  latent  image  carrier  is  covered  with 
the  transfer  roller,  the  exposed  surface  of  the  latent 
image  carrier  can  be  made  smaller.  Even  when  the 
cartridge  is  loaded  into  the  apparatus  or  unlocated 
therefrom,  it  is  possible  to  reduce  accidental  contact 
with  the  latent  image  carrier  by  a  user's  hand  or  the 
occurrence  of  scratches  or  the  like  by  a  foreign  mat- 
ter. 

Other  features  and  advantages  of  the  present  in- 
vention  will  become  readily  apparent  from  the  follow- 
ing  description  taken  in  conjunction  with  the  accom- 
panying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  accompanying  drawings,  which  are  incorpo- 
rated  in  and  constitute  a  part  of  the  specification,  il- 

5  lustrate  presently  preferred  embodiments  of  the  in- 
vention,  and  together  with  the  general  description 
given  above  and  the  detailed  description  of  the  pre- 
ferred  embodiments  given  below,  serve  to  explain  the 
principles  of  the  invention. 

10  Figs.  1Aand  1  Bare  explanatory  diagrams  of  prior 
art; 
Fig.  2  is  a  perspective  view  showing  the  outline 
of  an  image  forming  apparatus  according  to  one 
embodiment  of  the  present  invention; 

15  Fig.  3  is  a  cross-sectional  view  showing  the  inter- 
ior  of  the  image  forming  apparatus  shown  in  Fig. 
2; 
Fig.  4  is  a  cross  section  of  a  process  cartridge  of 
the  image  forming  apparatus  shown  in  Fig.  2; 

20  Fig.  5  is  a  diagram  illustrating  the  image  forming 
apparatus  in  Fig.  3  with  its  covers  open; 
Figs.  6Aand  6B  are  diagrams  illustrating  the  im- 
age  forming  apparatus  shown  in  Fig.  2  with  the 
covers  open; 

25  Fig.  7  is  a  diagram  for  explaining  how  to  exchange 
the  process  cartridge  of  the  image  forming  appa- 
ratus  shown  in  Fig.  3; 
Fig.  8  is  a  detailed  cross  section  of  a  process  car- 
tridge  shown  in  Fig.  4; 

30  Fig.  9  is  an  exploded  view  of  the  process  car- 
tridge  shown  in  Fig.  8; 
Fig.  10  is  a  diagram  showing  the  structure  of  a 
pressurizing  mechanism  of  the  image  forming 
apparatus;  and 

35  Fig.  11  is  a  diagram  showing  another  structure  of 
the  pressurizing  mechanism  of  the  image  form- 
ing  apparatus. 
Fig.  2  is  a  perspective  view  showing  the  outline 

of  an  image  forming  apparatus  according  to  one  em- 
40  bodiment  of  the  present  invention,  Fig.  3  is  a  cross- 

sectional  view  showing  the  interior  of  the  image  form- 
ing  apparatus  shown  in  Fig.  2,  Fig.  4  presents  a  cross 
section  of  a  process  cartridge  shown  in  Fig.  3,  Fig.  5 
illustrates  the  image  forming  apparatus  in  Fig.  3  with 

45  its  covers  open,  Fig.  6A  is  a  perspective  view  of  the 
image  forming  apparatus  with  its  front  cover  open, 
Fig.  6B  is  a  perspective  view  of  the  image  forming  ap- 
paratus  with  its  upper  cover  open,  and  Fig.  7  illus- 
trates  the  image  forming  apparatus  with  both  the 

so  front  and  upper  covers  open. 
The  illustrated  image  forming  apparatus  is  an 

electrophotographic  printer;  Fig.  2  is  a  perspective 
view  of  the  apparatus  as  viewed  from  the  front.  In  Fig. 
2,  a  front  cover  10  is  opened  frontward  of  the  appa- 

55  ratus  to  open  a  feeding  path  3  shown  in  Fig.  3.  An  up- 
per  cover  11  covers  the  top  of  the  apparatus,  and  is 
opened  upward  of  the  apparatus.  When  opened,  the 
upper  cover  11  opens  the  top  of  the  apparatus.  A 

3 
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sheet  cassette  12  is  to  be  set  in  the  apparatus  from 
the  front  thereof  through  a  cassette  inserting  port  13. 
A  stacker  14  is  provided  at  the  top  of  the  apparatus 
to  receive  printed  sheets.  Asheet  guide  1  5  is  provided 
on  the  stacker  14  to  guide  the  sheet  discharged  on 
the  stacker.  An  operation  panel  16  is  provided  at  a 
front  cover  1  0  and  has  various  switches  and  a  display 
section.  A  controller  box  17  is  provided  at  the  bottom 
of  the  apparatus  and  accommodates  printer  control 
circuits,  etc. 

Referring  to  the  cross-sectional  view  in  Fig.  3,  an 
electrophotographic  process  cartridge  2  is  provided 
above  the  sheet  cassette  12  and  will  be  described  lat- 
er  with  reference  to  Fig.  6.  A  thermal  fixing  unit  6 
causes  a  sheet  to  be  put  through  between  a  heat  roll- 
er  60  and  a  backup  roller  61  to  fix  a  toner  image  on 
that  sheet.  This  thermal  fixing  unit  6  is  provided  with 
a  cleaning  roller  62  for  removing  a  toner  from  the  heat 
roller  60.  An  optical  unit  7  uses  a  polygon  mirror  to 
scan  the  photosensitive  drum  40  with  a  beam  from  a 
semiconductor  laser,  which  is  driven  according  to  im- 
age  information,  thereby  writing  an  image  on  the  pho- 
tosensitive  drum  40.  The  light  image  from  the  optical 
unit  7  passes  above  a  developing  unit  5  (which  will  be 
described  referring  to  Fig.  4)  of  the  process  cartridge 
2  as  indicated  by  a  broken-lined  arrow  to  irradiate  the 
photosensitive  drum  40  of  the  process  cartridge  2.  A 
sheet  separator  8  has  a  discharge  electrode  to  apply 
charges  of  t  he  opposite  polarity  to  t  hat  of  t  he  potential 
at  the  back  of  the  sheet  on  which  the  toner  image  on 
the  photosensitive  drum  40  has  been  transferred,  to 
that  back  of  the  sheet  to  deelectrify  the  back  of  the 
sheet.  This  discharge  electrode  deelectrif  ies  the  back 
of  the  sheet  to  separate  the  sheet  from  the  photosen- 
sitive  drum  40. 

A  pickup  roller  30  serves  to  pick  up  sheets  in  the 
sheet  cassette  12.  A  resist  roller  31  aligns  the  leading 
edge  of  the  sheet  picked  up  by  the  pickup  roller  30, 
and  feeds  out  the  sheet.  Reference  numeral  "32"  de- 
notes  a  manual-inserting  guide  32  which  guides  a 
manually  inserted  sheet  to  a  feeding  roller  33  when 
opened  rightward  in  Fig.  4.  The  feeding  roller  33  feeds 
the  sheet,  guided  by  the  manual-inserting  guide  32, 
toward  the  photosensitive  drum  40  of  the  process 
cartridge  2.  Reference  numeral  "34"  is  the  rotary 
shaft  of  the  front  cover  10.  Discharge  rollers  36  are 
provided  at  the  top  portion  of  the  front  cover  1  0  to  dis- 
charge  the  sheet,  passing  through  the  thermal  fixing 
unit  6,  onto  the  stacker  14. 

As  shown  in  the  cross-section  view  in  Fig.  4,  the 
process  cartridge  2  comprises  a  drum  cartridge  4  and 
the  developing  unit  5.  The  developing  unit  5  is  attach- 
ed  to  the  drum  cartridge  4  by  pins  (not  shown),  and 
can  be  separated  therefrom  by  detaching  the  pins. 

The  structure  of  the  drum  cartridge  4  will  now  be 
described.  In  Fig.  4,  the  photosensitive  drum  40  has 
an  organic  photosensitive  layer  (OPC  or  the  like) 
formed  on  the  surface  of  a  cylindrical  base  of  alumi- 

num  or  the  like,  and  is  rotatable  counterclockwise  as 
shown.  A  brush  charger  41  is  constituted  by  winding 
a  conductive  brush,  which  has  conductive  rayon  fib- 
ers  woven  into  the  core,  around  the  rotary  shaft.  The 

5  photosensitive  drum  40  is  uniformly  charged  to  about 
-600  V  by  this  brush  charger  41.  A  transfer  roller  is 
provided  at  the  drum  cartridge  4,  and  is  made  of  a 
conductive  porous  rubber  material,  such  as  porous 
polyurethane  foam  (sponge).  This  transfer  roller  42  is 

10  applied  with  a  transfer  voltage  and  is  pressed  against 
the  photosensitive  drum  40  to  transfer  the  toner  im- 
age  on  the  photosensitive  drum  40  onto  the  sheet.  A 
waste  toner  box  43  is  provided  with  a  scraping  blade 
44,  which  scrapes  the  residue  toner  off  the  photosen- 

15  sitive  drum  40,  so  that  the  box  43  receives  the  scrap- 
ed  toner.  A  handle  45  is  provided  to  permit  a  user  to 
carry  the  drum  cartridge  4  with  a  hand.  A  roller  cover 
46  serves  to  be  a  stop  forthe  transfer  roller  42  and  to 
protect  the  transfer  roller. 

20  The  structure  of  the  developing  unit  5  will  be  de- 
scribed  next.  Referring  to  Fig.  4,  a  developing  roller 
50  is  a  conductive  elastic  roller,  which  is  preferably 
made  of  a  conductive  porous  rubber  material,  such  as 
conductive  porous  polyurethane  foam  (sponge).  The 

25  developing  roller  50  rotates  clockwise  as  shown  in  the 
diagram  to  feed  a  non-magnetic,  one-component  to- 
ner  to  the  photosensitive  drum  40  while  holding  the 
toner  with  the  retentive  force  of  its  surface.  This  de- 
veloping  roller  50  is  pressed  against  the  photosensi- 

30  tive  drum  40  with  a  predetermined  nip  width  and  is 
applied  with  a  developing  bias  voltage  of  about  -300 
V.  A  layer-thickness  restricting  blade  51,  which  is 
made  of  a  0.1-mm  thick  stainless  plate,  serves  to  re- 
strict  the  thickness  of  the  toner  layer  on  the  develop- 

35  ing  roller  50  to  a  predetermined  thickness.  This  layer- 
thickness  restricting  blade  51  is  pressed  against  the 
developing  roller  50  and  is  applied  with  a  negative  vol- 
tage  of  about  -400  V.  This  applied  voltage  allows  the 
layer-thickness  restricting  blade  51  to  supply  nega- 

40  tive  charges  to  the  toner  to  forcibly  charge  the  toner 
negatively  at  the  time  of  restricting  the  thickness  of 
the  toner  layer.  Accordingly,  the  toner  can  be  charged 
stably  even  under  the  conditions  of  high  humidity  and 
high  temperature.  A  reset  roller  52  is  disposed  to  face 

45  the  developing  roller  50  and  rotates  in  the  same  direc- 
tion  as  the  developing  roller  50.  This  reset  roller  52  is 
applied  with  a  bias  voltage  of  -400  V  to  scrape  the  to- 
ner  off  the  developing  roller  50  in  the  right-hand  side 
of  the  diagram  and  supply  the  tonerto  the  developing 

so  roller  50  in  the  left-hand  side  of  the  diagram. 
Reference  numerals  "53"  and  "54"  denote  paddle 

rollers,  which  rotate  to  stir  the  non-magnetic,  one- 
component  toner  in  the  developing  unit  5  and  charge 
the  toner.  In  addition,  the  paddle  rollers  53  and  54 

55  supply  the  stirred  toner  toward  the  reset  roller  52.  A 
toner  cassette  retainer  55  retains  a  toner  cassette  56, 
which  contains  the  non-magnetic,  one-component  to- 
ner.  This  toner  cassette  56  is  detachably  set  in  the  to- 
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ner  cassette  retainer  55.  Atonersupply  lever  57  is  pro- 
vided  in  the  toner  cassette  56,  and  rotates  to  supply 
the  toner  in  the  toner  cassette  56  into  the  developing 
unit  5.  The  toner  cassette  56  is  provided  with  a  handle 
58  to  allow  a  user  to  hold  the  toner  cassette  56  with 
a  hand.  Asheet  guide  rib  59  is  provided  below  the  roll- 
er  cover  46.  This  sheet  guide  rib  59,  together  with  the 
roller  cover  46,  forms  a  path  for  guiding  the  sheet  be- 
tween  the  photosensitive  drum  40  and  the  transfer 
roller  42. 

A  U-shaped  feeding  path  3  is  formed,  which  ex- 
tends  from  the  sheet  cassette  12  and  reaches  the  dis- 
charge  rollers  36  through  the  process  cartridge  2. 

The  function  of  this  printer  will  be  described  refer- 
ring  to  Figs.  2  through  4.  Asheet  in  the  sheet  cassette 
12  is  picked  up  by  the  pickup  roller  30  and  abuts 
against  the  resist  roller  31  .  After  the  leading  edge  is 
aligned  by  the  resist  roller  31  ,  this  sheet  is  fed  toward 
the  photosensitive  drum  40  along  a  U-shaped  feeding 
path  3.  Meantime,  when  the  picked  sheet  reaches  the 
resist  roller  31,  the  optical  unit  7  starts  exposing  the 
photosensitive  drum  40  to  image  light.  As  a  result,  the 
potential  of  the  image-exposed  portion  of  the  photo- 
sensitive  drum  40,  which  has  been  charged  to  -600  V 
by  the  brush  charger  41  becomes  zero,  thus  forming 
an  electrostatic  latent  image  corresponding  to  the  im- 
age  to  be  copied. 

As  a  bias  voltage  of  -300  V  is  applied  to  the  de- 
veloping  roller  50  in  the  developing  unit  5,  the  nega- 
tively  charged  toner  sticks  on  the  image-exposed  por- 
tion  of  zero  potential  of  the  photosensitive  drum  40, 
forming  a  toner  image  thereon.  The  toner  image  on 
the  photosensitive  drum  40  is  transferred  onto  the 
sheet,  fed  by  the  resist  roller  31  ,  by  the  transfer  roller 
42  due  to  the  electrostatic  force  and  pressure.  The 
back  of  the  sheet  that  is  electrostatically  adsorbed  to 
the  photosensitive  drum  40  is  deelectrified  by  the 
charges  supplied  by  the  sheet  separator  8,  so  that 
this  sheet  is  separated  from  the  photosensitive  drum 
40.  The  separated  sheet  is  fed  to  the  thermal  fixing 
unit  6  where  the  toner  image  on  the  sheet  is  thermally 
fixed  by  the  heat  roller  60.  The  image-fixed  sheet  is 
then  discharged  on  the  stacker  14  by  the  discharge 
rollers  36. 

A  sheet  manually  inserted  through  the  manual- 
inserting  guide  32  pulled  open  is  likewise  conveyed 
toward  the  photosensitive  drum  40  by  the  feeding  roll- 
er  33.  The  toner  image  on  the  photosensitive  drum  40 
is  transferred  onto  that  sheet  by  the  transfer  roller  42 
due  to  the  electrostatic  force  and  pressure.  The  back 
of  the  sheet  that  is  electrostatically  adsorbed  to  the 
photosensitive  drum  40  is  deelectrified  by  the  charg- 
es  supplied  by  the  sheet  separator  8,  so  that  this 
sheet  is  separated  from  the  photosensitive  drum  40. 
The  separated  sheet  is  then  fed  to  the  thermal  fixing 
unit  6  where  the  toner  image  on  the  sheet  is  thermally 
fixed  by  the  heat  roller  60.  The  resultant  sheet  is  then 
discharged  on  the  stacker  14  by  the  discharge  rollers 

36. 
In  the  diagram  of  Fig.  5  which  illustrates  the  front 

cover  and  upper  cover  of  the  apparatus  opened,  the 
front  cover  10  is  opened  frontward  (rightward  in  the 

5  diagram)  around  the  cover  rotary  shaft  34.  Provided 
on  this  front  cover  10  are  the  manual-inserting  guide 
32,  the  feeding  roller  33,  the  sheet  separator  8,  the 
thermal  fixing  unit  6  and  an  upper  discharge  (drive) 
roller  36a  of  the  discharge  roller  pair  36.  The  upper 

10  cover  11  is  opened  upward  of  the  apparatus  (upward 
in  the  diagram)  around  a  rotary  shaft  (not  shown).  A 
lower  discharge  (pinch)  roller  36b  of  the  discharge 
roller  pair  36  is  provided  on  the  upper  cover  11  . 

When  the  front  cover  10  is  opened  by  unlocking 
15  a  lock  lever  18  of  the  front  cover  10,  as  shown  in  Figs. 

5  and  6A,  the  U-shaped  feeding  path  3  extending 
from  the  resist  roller  31  to  the  discharge  rollers  36  is 
opened,  making  it  easier  to  remove  any  jammed 
sheet.  If  the  transfer  roller  42  is  shifted  from  the  prop- 

20  er  position  facing  the  photosensitive  drum  40,  i.e.,  if 
there  is  a  shift  in  parallelism  and  position  to  the  pho- 
tosensitive  drum  40,  image  transfercannot  be  execut- 
ed  properly.  In  this  respect,  the  transfer  roller  42  is 
provided  on  the  process  cartridge  2.  Although  this  de- 

25  sign  does  not  open  the  space  between  the  photosen- 
sitive  drum  40  and  the  transfer  roller  42,  a  jammed 
sheet  can  easily  be  removed  without  any  problem 
even  if  that  portion  does  not  become  free. 

The  reason  why  the  whole  thermal  fixing  unit  6 
30  is  provided  on  the  front  cover  10  is  that  if  the  thermal 

fixing  unit  6  were  divided  to  open  the  feeding  path,  a 
part  of  the  thermal  fixing  unit  should  be  provided  on 
the  process  cartridge  2,  thus  inconveniencing  a  user 
to  remove  the  process  cartridge  2.  Although  this  de- 

35  sign  does  not  open  the  space  between  the  heat  roller 
60  of  the  thermal  fixing  unit  6  and  the  backup  roller 
61,  a  jammed  sheet  can  easily  be  removed  without 
any  problem  even  if  that  portion  does  not  become 
free. 

40  The  front  cover  10  is  provided  above  the  upper 
cover  11  at  the  sheet  discharging  portion  so  that  the 
upper  cover  1  1  does  not  become  free  unless  the  front 
cover  1  0  is  opened  as  shown  in  Fig.  2.  When  the  front 
cover  10  is  opened  and  the  upper  cover  11  is  opened 

45  next  as  shown  in  Fig.  6B,  therefore,  the  top  portion  of 
the  apparatus  and  part  of  the  front  portion  of  the  ap- 
paratus  are  opened  as  shown  in  Fig.  5.  Accordingly, 
the  toner  cassette  56  can  easily  be  removed  or  at- 
tached  from  the  front  side  of  the  apparatus  while 

so  keeping  the  process  cartridge  2  installed  in  the  appa- 
ratus,  thus  allowing  for  the  exchange  of  the  toner  cas- 
sette  56  alone. 

As  the  front  side  of  the  apparatus  is  opened  by 
opening  the  front  cover  10  and  the  top  portion  of  the 

55  apparatus  is  opened  by  opening  the  upper  cover  11 
as  shown  in  Fig.  7,  the  attachment  and  detachment  of 
the  process  cartridge  2  can  also  be  performed  easily. 
Even  if  the  process  cartridge  2  is  large,  therefore,  the 

5 
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exchange  of  the  process  cartridge  2  is  easy.  In  other 
words,  the  process  cartridge  2  can  be  designed  large, 
particularly,  the  developing  unit  5  in  the  process  car- 
tridge  2  can  be  designed  large,  so  that  the  quantity 
of  the  retainable  developer  can  be  increased,  thus 
making  the  exchanging  cycle  of  the  developing  unit  5 
significantly  long. 

Further,  since  the  developer  can  be  supplement- 
ed  through  the  exchange  of  the  toner  cassette  56 
alone,  the  exchanging  cycle  of  the  developing  unit  5 
can  be  made  longer.  Furthermore,  as  the  covers  10 
and  11  are  opened  with  the  discharge  rollers  36  sepa- 
rated  into  upper  and  lower  rollers,  the  entire  U-shap- 
ed  feeding  path  3  can  be  opened,  thus  facilitating  re- 
moval  of  a  jammed  sheet. 

Fig.  8  presents  a  detailed  cross  section  of  the 
process  cartridge  shown  in  Fig.  4,  Fig.  9  is  an  explod- 
ed  view  of  the  process  cartridge  shown  in  Fig.  8,  and 
Fig.  10  is  a  diagram  showing  the  structure  of  a  pres- 
surizing  mechanism  of  the  image  forming  apparatus. 

Fig.  8  illustrates  the  process  cartridge  2  in  the 
structural  diagram  of  Fig.  4  turned  left  side  right.  In 
Figs.  8  and  9,  those  shown  in  Fig.  4  are  given  the 
same  reference  numerals  or  symbols.  In  Fig.  9,  a  unit 
frame  20  constitutes  a  frame  of  the  process  cartridge 
2.  The  photosensitive  drum  40,  developing  unit  5, 
charging  roller  41,  waste  toner  box  43  and  transfer 
roller  42  are  attached  to  this  frame  20.  Slide  grooves 
21  are  formed  in  the  frame  20  at  predetermined  pos- 
itions  with  respect  to  where  the  photosensitive  drum 
40  of  the  frame  20  is  to  be  attached,  and  serve  to  slid- 
ably  hold  the  transfer  roller  42. 

Bearings  47  are  made  of  a  synthetic  resin  mold 
and  are  fitted  on  the  rotary  shaft  of  the  transfer  roller 
42  at  both  ends  thereof.  The  bearings  47  also  fitted 
in  the  slide  grooves  21  of  the  frame  20  in  such  a  way 
as  to  be  slidable  in  the  slide  grooves  21  .  The  bearings 
47  each  have  a  flat  surface  47a  formed  on  the  oppo- 
site  side  to  the  photosensitive  drum  40.  Reference 
numeral  "46"  denotes  the  aforementioned  transfer 
roller  cover,  which  is  attached  to  the  interior  of  the 
frame  20  by  screws.  This  transfer  roller  cover  46  cov- 
ers  the  transfer  roller  42  and  also  serves  as  a  stopper 
for  the  transfer  roller  42.  Sheet  guide  ribs  48  are  pro- 
vided  on  the  transfer  roller  cover  46  and  form,  togeth- 
er  with  the  sheet  guide  ribs  59  of  the  developing  unit 
5,  a  path  which  guides  the  sheet  from  the  resist  roller 
31  (see  Fig.  3)  between  the  photosensitive  drum  40 
and  the  transfer  roller  42. 

When  the  bearings  47  of  the  transfer  roller  42  are 
fitted  in  the  slide  grooves  21  of  the  frame  20  with  the 
transfer  roller  cover  46  attached  to  the  frame  20,  the 
resultant  structure  becomes  as  shown  in  the  cross- 
sectional  view  in  Fig.  8.  As  the  slide  grooves  21  are 
provided  at  predetermined  positions  with  respect  to 
the  position  of  the  attachment  of  the  photosensitive 
drum  40  of  the  frame  20,  the  transfer  roller  42  is  ac- 
curately  positioned  with  the  accurate  parallelism  and 

positions  with  respect  to  the  photosensitive  drum  40. 
It  is  therefore  possible  to  prevent  the  occurrence  of 
improper  image  transfer  or  paper  jamming.  As  the 
transfer  roller  42  has  only  to  be  provided  on  the  frame 

5  20  of  the  process  cartridge  2,  the  positional  precision 
between  the  photosensitive  drum  40  and  transfer  roll- 
er42  can  be  improved  with  an  inexpensive  and  simple 
structure. 

The  transfer  roller  42  should  abut  on  the  photo- 
10  sensitive  drum  40.  If  the  transfer  roller  42  is  kept  abut- 

ting  on  the  photosensitive  drum  40,  however,  the 
transfer  roller  42  would  be  thermoplastically  de- 
formed.  It  is  therefore  necessary  to  release  the  abut- 
ment  of  the  transfer  roller  42  on  the  photosensitive 

15  drum  40  and  move  the  transfer  roller  42  away  from 
the  photosensitive  drum  40  when  no  image  is  to  be 
transferred.  As  the  bearings  47  can  slide  in  the  slide 
grooves  21  in  this  embodiment,  the  transfer  roller  42 
can  easily  be  set  to  abut  on  or  moved  away  from  the 

20  photosensitive  drum  40.  As  shown  in  Fig.  8,  the  slide 
grooves  21  are  formed  askew  in  the  frame  20,  the 
transfer  roller  42  can  move  away  from  the  photosen- 
sitive  drum  40  by  the  dead  weight.  The  direction  of 
the  grooves  lies  approximately  in  the  plane  of  the 

25  axes  of  the  drum  40  and  transfer  roller  42. 
Further,  the  provision  of  the  transfer  roller  cover 

46  for  the  transfer  roller  42  can  prevent  the  transfer 
roller  42  from  being  stained  or  scratched  by  a  user's 
hand.  This  suppresses  the  transfer  characteristic 

30  from  being  deteriorated.  With  the  transfer  roller  42 
moved  away  from  the  photosensitive  drum  40,  the 
transfer  roller  42  itself  is  supported  by  the  transfer 
roller  cover  46,  thus  preventing  the  transfer  roller  42 
from  coming  out  of  the  process  cartridge  2. 

35  Accordingly,  the  exposed  surface  of  the  photo- 
sensitive  drum  40  becomes  narrower  as  shown  in 
Fig.  8,  it  is  possible  to  prevent  accidental  contact  with 
the  photosensitive  drum  by  a  user's  hand,  staining 
the  drum  with  oil  or  the  like,  or  scratching  the  drum 

40  with  a  foreign  matter.  That  is,  it  is  possible  to  prevent 
the  photosensitive  characteristic  of  the  photosensi- 
tive  drum  40  from  being  deteriorated  due  to  the  above 
causes. 

As  the  transfer  roller  42  is  provided  on  the  proc- 
45  ess  cartridge  2,  part  of  the  transfer  roller  42  extends 

from  the  process  cartridge  2,  so  that  the  shape  of  the 
process  cartridge  2  does  not  become  smooth,  making 
it  troublesome  to  handle  the  process  cartridge  2.  In 
this  respect,  the  feeding  path  from  the  entrance  of 

so  the  process  cartridge  2  to  the  photosensitive  drum  40 
is  formed  as  shown  in  fig.  8. 

Accordingly,  that  portion  of  the  process  cartridge 
2  where  the  transfer  roller  42  is  provided  becomes 
flat,  preventing  the  transfer  roller  42  from  protruding 

55  and  thus  facilitating  manual  handling  of  the  process 
cartridge  2. 

The  above  is  accomplished  by  providing  the 
sheet  guide  ribs  59  on  the  developing  unit  5  as  well 
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as  providing  the  sheet  guide  ribs  48  on  the  transfer 
roller  cover  46.  That  is,  this  design  can  be  accom- 
plished  without  providing  extra  components. 

The  pressurizing  mechanism  which  abuts  the 
transfer  roller  42  on  the  photosensitive  drum  40  will 
be  described  referring  to  Fig.  10.  In  Fig.  10,  a  pres- 
surizing  mechanism  9  is  provided  on  the  front  cover 
10.  The  structure  of  the  pressuring  mechanism  9  will 
now  be  described.  Reference  numeral  "90"  is  a  motor 
which  is  a  drive  source  for  the  pressurizing  mecha- 
nism  9.  Adrive  gear  91  is  provided  on  the  shaft  of  the 
motor  90.  A  gear  92  with  a  shape  of  a  half  moon  en- 
gages  with  the  drive  gear  91  and  rotates  together.  A 
stopper  93  serves  to  restrict  the  position  of  the  half- 
moon  gear  92  in  the  returning  direction.  A  first  lever 
94  is  fitted  on  a  lever  shaft  95  of  the  gear  92,  so  that 
the  lever  94  rotates  together  with  the  gear  92.  The 
lever  shaft  95  constitutes  t  he  shaft  of  t  he  gear  92  and 
the  first  lever  94  is  to  be  fitted  on  this  lever  shaft  95. 
Aspring  96  serves  to  elastically  connect  the  first  lever 
94  to  a  second  lever  97  which  will  be  described  later. 
The  second  lever  97  rotates  around  a  lever  shaft  98. 
Provided  at  the  lower  end  of  the  second  lever  97  is  a 
pressure  block  97a  for  pushing  the  flat  surface  47a  of 
the  bearing  47  of  the  transfer  roller  42.  Areturn  spring 
99  urges  the  second  lever  97  in  the  returning  direc- 
tion. 

The  function  of  the  pressurizing  mechanism  will 
be  described  below.  When  the  front  cover  1  0  is  closed 
as  shown  in  Fig.  10,  the  pressure  block  97a  of  the 
second  lever  97  abuts  on  the  flat  surface  47a  of  the 
bearing  47  of  the  transfer  roller  42  through  the  skew 
slide  groove  21  at  the  retreat  position,  as  indicated  by 
the  solid  line. 

Then,  the  motor  90  rotates  counterclockwise  in 
the  arrow  direction  in  the  diagram  in  response  to  a 
print  instruction.  As  a  result,  the  drive  gear  91  of  the 
motor  90  engages  with  the  half-moon  gear  92,  rotat- 
ing  this  gear  92  counterclockwise.  Thus,  the  first  lev- 
er  94  provided  on  the  lever  shaft  95  is  rotated  coun- 
terclockwise  as  indicated  by  the  broken  line  in  the  di- 
agram.  The  counterclockwise  rotation  of  the  first  lever 
94  rotates  the  second  lever  97  around  the  lever  98  via 
the  spring  96.  Consequently,  the  pressure  block  97a 
at  the  lower  end  of  the  second  lever  97  pushes  the 
flat  surface  47a  of  the  bearing  47  of  the  transfer  roller 
42,  causing  the  transfer  roller  42  to  abut  on  the  pho- 
tosensitive  drum  40.  The  pressure  of  the  transfer  roll- 
er  42  can  be  adjusted  to  the  desired  level  by  control- 
ling  the  spring  forces  of  the  spring  96  and  the  return- 
ing  spring  99. 

This  permits  the  transfer  roller  42  to  perform  im- 
age  transfer  so  that  the  toner  image  on  the  photosen- 
sitive  drum  40  can  be  transferred  on  a  sheet.  At  this 
time,  the  second  lever  97  that  pushes  the  transfer  roll- 
er  42  is  connected  to  the  first  lever  94  by  the  spring 
96,  the  repulsive  force  with  a  sheet  held  by  the  trans- 
fer  roller  42  is  absorbed  by  the  spring  99.  Accordingly, 

the  transfer  roller  42  can  always  abut  on  the  photo- 
sensitive  drum  40  with  a  uniform  pressure. 

Because  of  the  flatness  of  the  flat  surface  47a  of 
the  bearing  47  of  the  transfer  roller  42,  mechanical 

5  contact  can  surely  be  made  with  the  pressure  block 
97a  the  second  lever  97.  It  is  therefore  possible  to 
uniformly  transmit  pressure  of  pressing  the  transfer 
roller  42  and  to  absorb  the  repulsive  force  of  the  trans- 
fer  roller  42  in  the  axial  direction  of  the  transfer  roller 

w  42. 
When  printing  is  complete,  the  motor  90  rotates 

clockwise  in  the  diagram.  Consequently,  the  drive 
gear  91  then  engages  with  the  half-moon  gear  92  to 
rotate  the  gear  92  clockwise  to  the  stopper  93,  thus 

15  returning  the  first  lever  94  provided  on  the  shaft  95 
to  the  solid-line  position  in  the  diagram.  The  rotation 
of  the  first  lever  94  causes  the  second  lever  97  to  ro- 
tate  around  the  lever  shaft  98  via  the  spring  96.  At  this 
time,  the  second  lever  97  is  rapidly  returned  by  the  re- 

20  turning  spring  99.  The  pressure  block  97a  of  the  sec- 
ond  lever  97  thus  returns  to  the  solid-line  position  in 
the  diagram.  Accordingly,  the  bearing  47  of  the  trans- 
fer  roller  42  quickly  returns  to  the  retreat  position  in 
the  grooves  21  due  to  the  dead  weight.  After  printing 

25  is  complete,  therefore,  the  transfer  roller  42  imme- 
diately  moves  away  from  the  photosensitive  drum  40 
so  that  it  will  not  be  thermoplastically  deformed,  thus 
elongating  the  service  life  of  the  transfer  roller  42. 

As  the  drive  systems  90  and  94  and  the  second 
30  lever  97  are  elastically  connected  by  the  spring  96, 

even  if  the  drive  system  90-94  are  driven  at  high 
speed,  the  transfer  roller  42  can  be  pressed  against 
the  photosensitive  drum  40  with  the  proper  pressure. 
Further,  since  the  repulsive  force  that  the  transfer 

35  roller  42  receives  from  the  sheet  can  be  absorbed  by 
the  spring  96,  the  proper  contact  pressure  can  be  ap- 
plied  regardless  of  the  thickness  of  the  sheet. 

Furthermore,  as  the  transfer  roller  42  is  quickly 
returned  to  the  retreat  position  by  the  return  spring 

40  99,  the  thermoplastic  deformation  of  the  transfer  roll- 
er  42  can  be  prevented.  In  addition,  as  the  gear  92 
has  the  shape  of  a  half  moon  to  prevent  its  interfer- 
ence  with  the  second  lever  97,  the  distance  between 
the  first  lever  94  and  the  second  lever  97  can  be 

45  made  narrower.  The  whole  pressurizing  mechanism 
can  therefore  be  made  compact,  allowing  the  pres- 
suring  mechanism  to  be  retained  by  the  front  cover 
10. 

Since  the  whole  pressurizing  mechanism  9  is  pro- 
50  vided  on  the  apparatus  side  in  this  example,  no  extra 

mechanism  is  needed  in  the  process  cartridge  2,  so 
that  the  process  cartridge  2  can  be  designed  simpler. 

Fig.  11  illustrates  the  structure  of  a  modification 
of  the  pressurizing  mechanism.  In  Fig.  11,  those  cor- 

55  responding  to  or  identical  to  the  components  shown 
in  Fig.  1  0  are  given  the  same  or  like  reference  numer- 
als.  In  Fig.  1,  a  lever  97'  is  provided  on  the  process 
cartridge  2  and  has  its  bottom  mechanically  connect- 

7 
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ed  to  the  bearing  47.  This  lever  97'  has  a  gear  97b 
which  engages  with  a  half-moon  gear  92  to  rotate 
around  a  shaft  98'.  Aspring  96'  serves  to  urge  the  lev- 
er  97  in  the  clockwise  direction.  A  return  spring  99  is 
provided  at  that  portion  of  the  lever  97'  which  is  con- 
nected  to  the  bearing  47,  to  rotate  the  lever  97'  clock- 
wise. 

In  this  example,  the  motor  90  as  a  drive  system, 
the  drive  gear  91,  half-moon  gear  92  and  stopper  93 
in  the  pressurizing  mechanism  9  are  provided  on  the 
front  cover  10  on  the  apparatus  side.  The  pressure 
applying  portion  of  the  pressuring  mechanism  9  is 
provided  on  the  process  cartridge  2.  This  pressure 
applying  portion  is  constituted  of  the  lever  97'  having 
the  gear  97b,  and  the  springs  96'  and  99. 

This  operation  will  be  described  below.  The  solid 
line  in  the  diagram  indicates  where  the  transfer  roller 
42  abuts  on  the  photosensitive  drum  40.  Under  this 
circumstance,  when  the  motor  90  rotates  clockwise 
as  indicated  by  the  arrow  in  the  diagram,  the  drive 
gear  91  caused  the  half-moon  gear  92  to  rotate  coun- 
terclockwise  as  indicated  by  the  arrow  in  the  diagram. 
The  lever  97'  is  therefore  rotated  clockwise  by  the 
gear  97b,  thus  returning  the  bearing  47  of  the  transfer 
roller  42  to  the  retreat  position.  At  this  time,  the  lever 
97'  receives  the  urging  force  in  the  returning  direction 
by  the  return  spring  96  provided  at  the  upper  portion 
of  the  lever  97'  and  the  return  spring  99  provided  at 
the  lower  portion  of  the  lever  97',  thus  causing  the 
transfer  roller  42  to  quickly  return  to  the  retreat  posi- 
tion. 

To  move  the  transfer  roller  42  to  the  contact  pos- 
ition  in  response  to  a  print  instruction,  the  motor  90  is 
rotated  counterclockwise,  as  opposed  to  the  previous 
case,  so  that  the  drive  gear  91  rotates  the  half-moon 
gear  92  clockwise.  This  rotates  the  lever  97'  counter- 
clockwise  so  that  the  bearing  47  of  the  transfer  roller 
42  at  the  distal  end  is  pressed  to  thereby  abut  the 
transfer  roller  42  against  the  photosensitive  drum  40. 
At  this  time,  the  repulsive  force  of  the  sheet  that  is  ap- 
plied  to  the  transfer  roller  42  is  absorbed  by  the  play 
in  the  engagement  of  the  gear  92  with  the  gear  97b 
of  the  lever  97'. 

As  the  pressure-applying  portion  is  provided  on 
the  process  cartridge  2,  the  requirement  of  the  Fig. 
10  arrangement  to  maintain  the  opposing  position  of 
the  pressure  block  97a  of  the  second  lever  97  with  re- 
spect  to  the  bearing  47  of  the  transfer  roller  42  accu- 
rately  with  respect  to  the  opening/closing  action  of 
the  front  cover  1  0  is  reduced.  The  positional  precision 
of  the  front  cover  10  therefore  need  not  be  adjusted 
strictly,  so  that  the  apparatus  can  be  manufactured  at 
a  lower  cost. 

In  addition  to  the  above  modification,  the  present 
invention  may  be  modified  as  follows.  First,  although 
the  process  cartridge  2  has  been  explained  as  an 
electrophotographing  mechanism  which  performs 
charging,  exposure  and  developing  operation  in  the 

foregoing  description,  this  invention  may  be  applica- 
ble  to  other  types  of  recording  systems,  such  as  a 
electrophotographic  recording  system  which  simulta- 
neously  performs  the  formation  of  an  electrostatic  la- 

5  tent  image  and  the  developing  of  this  electrostatic  la- 
tent  image  or  an  electrostatic  recording  system,  which 
transfers  a  toner  image  after  developing  the  electro- 
static  latent  image.  Further,  the  type  of  sheets  are  not 
limited  to  paper,  and  other  media  may  be  used  as 

10  well.  Although  the  image  forming  apparatus  has  been 
explained  as  a  printer,  it  may  be  a  different  type  of  im- 
age  forming  apparatus,  such  as  a  copying  machine  or 
facsimile. 

Further,  although  the  driving  portion  of  the  pres- 
15  surizing  mechanism  is  provided  on  the  apparatus 

side,  the  driving  portion  may  also  be  provided  on  the 
process  cartridge  2  using  an  actuator  such  as  a 
plunger  magnet.  Although  the  developing  unit  uses  a 
non-magnetic,  one-component  developer  in  the  fore- 

20  going  description,  it  may  use  another  known  type  of 
developer,  such  as  a  magnetic,  one-component  de- 
veloper  or  a  magnetic,  two-component  developer. 

According  to  the  present  invention,  since  the 
transfer  roller  is  provided  on  the  process  cartridge 

25  having  a  latent  image  carrier,  the  opposing  positional 
relationship  between  the  latent  image  carrier  and 
transfer  roller  can  be  defined  within  the  cartridge.  The 
image  transfer  by  the  transfer  roller  can  be  accom- 
plished  efficiently.  Further,  as  the  above  can  be  ac- 

30  complished  with  a  simple  structure,  the  apparatus 
can  be  produced  at  a  low  cost  and  improper  printing, 
sheet  jamming  or  other  problems  can  be  overcome  by 
the  simple  structure.  Furthermore,  since  part  of  the 
latent  image  carrier  is  covered  with  the  transfer  roller, 

35  the  exposed  surface  of  the  latent  image  carrier  can 
be  made  smaller.  Even  when  the  cartridge  is  loaded 
into  the  apparatus  or  unlocated  therefrom,  it  is  possi- 
ble  to  prevent  accidental  contact  with  the  latent  image 
carrier  by  a  user's  hand  or  the  latent  image  carrier 

40  from  being  scratched  by  foreign  matter. 

Claims 

45  1  .  An  exchangeable  process  cartridge  for  an  image- 
forming  apparatus,  comprising: 

an  endless  latent  image  carrier  (40); 
a  charger  (41)  for  charging  the  latent  im- 

age  carrier;  and 
so  a  transfer  roller  (42)  for  transferring  a  toner 

image  on  the  latent  image  carrier  (40)  to  a  sheet. 

2.  A  cartridge  according  to  claim  1  and  further  in- 
cluding  a  frame  (20)  on  which  the  components 

55  mentioned  are  rotatably  mounted,  the  transfer 
roller  (42)  being  mounted  on  an  external  portion 
of  the  frame  facing  the  latent  image  carrier. 

8 
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3.  Acartridge  according  to  claim  2,  further  compris- 
ing  bearings  (47)  provided  at  both  ends  of  a  ro- 
tary  shaft  of  the  transfer  roller,  for  rotatably  sup- 
porting  the  transfer  roller;  and  in  which  grooves 
(21)  are  formed  in  the  frame  for  slidably  fitting  the 
bearings  (47). 

4.  Acartridge  according  to  claim  3,  wherein  the  slide 
grooves  (21)  are  formed  askew  in  the  frame  (20). 

5.  Acartridge  according  to  claim  3  or4,  wherein  that 
side  of  each  of  the  slide  grooves  (21)  which  is  op- 
posite  to  the  latent  image  carrier  (40)  is  open. 

6.  A  cartridge  according  to  any  of  claims  3  to  5, 
wherein  the  bearings  (47)  each  have  a  flat  sur- 
face  (47a)  on  the  side  opposite  to  the  latent  im- 
age  carrier. 

7.  A  cartridge  according  to  any  preceding  claim,  in 
which  a  protection  cover  (46)  for  covering  the 
transfer  roller  (42)  is  provided  on  the  frame. 

8.  Acartridge  according  to  claim  7,  further  compris- 
ing  guide  ribs  (48),  provided  on  the  protection 
cover  (46),  forguiding  a  sheet  between  the  trans- 
fer  roller  and  the  latent  image  carrier. 

9.  Acartridge  according  to  any  preceding  claim,  fur- 
ther  comprising  a  cleaner  (44),  provided  on  the 
frame,  for  removing  residual  tonerfrom  the  latent 
image  carrier. 

10.  Acartridge  according  to  any  preceding  claim,  fur- 
ther  comprising  a  developing  unit  (5),  provided  on 
the  frame,  for  developing  an  electrostatic  latent 
image  on  the  latent  image  carrier. 

11.  Acartridge  according  to  claims  8  and  10,  further 
comprising: 

second  guide  ribs  (59),  provided  on  the  de- 
veloping  unit  (5)  for  forming  a  path  together  with 
the  first  guide  ribs  (48)  to  guide  a  sheet  between 
the  transfer  roller  and  the  latent  image  carrier. 

12.  An  image-forming  apparatus  including: 
an  endless  latent-image  carrier  (40); 
latent-image-forming  means  (7)  for  form- 

ing  an  electrostatic  latent  image  on  the  latent  im- 
age  carrier; 

developing  means  (5)  for  developing  the 
electrostatic  latent  image  on  the  latent  image  car- 
rier; 

a  transfer  roller  (42)  for  transferring  a  toner 
image  on  the  latent  image  carrier  onto  a  sheet; 
and 

a  process  cartridge  (2)  for  rotatably  sup- 
porting  at  least  the  latent-image  carrier  (40)  on  a 

frame  (20)  and  rotatably  holding  the  transfer  roller 
in  opposition  to  the  latent  image  carrier  (40). 

13.  An  image-forming  apparatus  according  to  claim 
5  12,  in  which  the  process  cartridge  is  as  claimed 

in  any  of  claims  1  to  11. 

14.  An  image-forming  apparatus  according  to  claims 
3  and  13,  further  comprising  a  pressurizing 

10  mechanism  (9)  for  selectively  pressurizing  the 
bearings  (47)  of  the  transfer  roller  to  cause  the 
transfer  roller  of  the  process  cartridge  to  make 
contact  with  and  move  away  from  the  latent  im- 
age  carrier. 

15 
15.  An  image-forming  apparatus  according  to  claim 

14,  in  which  the  pressurizing  mechanism  (9)  in- 
cludes  a  motor  (90)  acting  on  the  transfer  roller 
(42)  via  at  least  one  spring  element  (96),  and  the 

20  return  movement  of  the  transfer  roller  (42)  occurs 
via  at  least  one  spring  element  (99)  and/or  the 
weight  of  the  roller. 

25 
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