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Description 

This  invention  relates  to  a  multi-colour  develop- 
ing  device  for  use  in  an  image  forming  apparatus, 
and  more  particularly,  it  relates  to  a  multi-colour 
developing  device  for  an  image  forming  apparatus 
in  which  a  plurality  of  developing  units  are  ar- 
ranged  to  be  movable  towards  and  away  from  a 
photosensitive  drum. 

According  to  US-4  710  016  a  known  two-colour 
developing  device  for  an  image  forming  apparatus 
comprises  a  pair  of  developing  units  arranged  to 
be  movable  towards  and  away  from  a  photosen- 
sitive  drum,  a  cam  mechanism  for  bringing  either 
one  of  the  developing  units  to  a  position  adjacent 
the  photosensitive  drum,  developer  drive  gears 
provided  to  drive  each  developing  unit,  and  a  driv- 
ing  unit  for  selectively  driving  the  developer  drive 
gears,  the  driving  unit  including  a  driving  gear  and 
intermediate  gears.  The  intermediate  gears  for 
each  developing  unit  are  engaged  with  the  driving 
gear  whether  the  developing  unit  is  in  a  developing 
position  adjacent  the  photosensitive  drum  or  in  the 
retracted  position. 

In  the  known  developing  device,  each  inter- 
mediate  gear  is  put  in  the  state  of  engagement  with 
the  corresponding  developer  drive  gear  when  the 
corresponding  developing  unit  is  positioned  in  the 
developing  position  adjacent  the  photosensitive 
drum.  The  intermediate  and  developer  drive  gears 
engage  with  each  other  only  when  the  respective 
developing  unit  is  positioned  adjacent  the  pho- 
tosensitive  drum.  That  is,  the  intermediate  gear 
gradually  meshes  with  the  driving  gear  from  a  state 
of  tooth  edge  disengagement  into  a  state  of  en- 
gagement  as  the  developing  unit  moves  from  a 
position  remote  from  the  photosensitive  drum  to  a 
position  closer  to  the  developing  position  until  the 
developing  roller  in  the  developing  unit  is  posi- 
tioned  adjacent  the  photosensitive  drum  with  a 
predetermined  clearance. 

In  the  above-described  device,  the  intermediate 
gear  and  the  developer  drive  gear  must  be  manu- 
factured  so  that  the  correct  predetermined  clear- 
ance  is  provided  between  the  photosensitive  drum 
and  the  developing  roller  in  the  developing  unit 
when  the  gears  are  properly  engaged,  thus  requir- 
ing  accuracy  in  the  finished  gears.  Also,  in  the 
above-mentioned  device,  since  the  intermediate 
and  driving  gears  are  constantly  engaged  with  each 
other,  each  developing  unit  can  be  moved  only 
within  the  range  of  the  gear  engagement,  thus 
limiting  the  travelling  stroke  of  the  developing  units. 

According  to  the  present  invention  there  is 
provided  a  multi-coloured  developing  device  for  an 
image-forming  apparatus  comprising  a  first  devel- 
oping  unit  having  a  first  drive  gear  and  being 
movable,  in  use,  towards  and  away  from  a  pho- 

tosensitive  drum,  a  second  developing  unit  having 
a  second  drive  gear  adjacent  the  first  developer 
unit  and  also  being  movable,  in  use,  towards  and 
away  from  the  photosensitive  drum,  a  cam  mecha- 

5  nism  for  selectively  moving  either  one  of  the  devel- 
oper  units  into  a  position  adjacent  the  drum  and 
first  and  second  driving  gears  for  respectively  driv- 
ing  the  developer  units  located  between  the  devel- 
oper  units,  characterised  in  that  each  developer 

io  unit  has  an  intermediate  gear  in  driving  connection 
with  the  particular  drive  gear  and  engageable  with 
the  particular  driving  gear  on  movement  of  the 
particular  developer  unit  into  a  position  adjacent 
the  drum,  each  intermediate  gear  being  carried  on 

75  a  mounting  member  which  is  movably  mounted  in 
the  particular  developer  unit  to  enable  the  inter- 
mediate  gear  operatively  to  engage  with  the  par- 
ticular  driving  gear  as  the  developer  unit  is  moved, 
in  use,  towards  the  drum  independently  of  the 

20  precise  final  position  of  the  developer  unit  in  rela- 
tion  to  the  drum. 

Preferably,  first  and  second  developing  units 
are  supported  on  respective  support  members 
which  are  movable,  in  use,  towards  and  away  from 

25  the  photosensitive  drum. 
Preferably,  first  and  second  urging  means  for 

urging  the  respective  intermediate  gears  to  engage 
the  respective  driving  gear  are  disposed  between 
respective  mounting  members  and  support  mem- 

30  bers. 
Preferably,  first  and  second  abutting  members 

are  provided  to  disengage  the  respective  inter- 
mediate  gears  from  the  driving  gears  by  displace- 
ment  of  the  respective  mounting  members  upon 

35  retraction  of  the  units,  in  use,  from  the  photosen- 
sitive  drum. 

Preferably,  the  correct  engagement  of  each 
intermediate  gear  with  its  respective  driving  gear  is 
determined  by  abutment  of  the  respective  mount- 

40  ing  member  with  a  part  associated  with  the  particu- 
lar  driving  gear. 

Preferably,  each  of  the  first  and  second  devel- 
oping  units  is  removably  mounted  in  the  body  of 
the  image-forming  apparatus  by  being  able  to  be 

45  slid,  in  use,  in  the  axial  direction  of  the  photosen- 
sitive  drum. 

Preferably,  the  body  of  the  image-forming  ap- 
paratus  is  provided  with  guide  rails  extending  in  the 
axial  direction  of  the  photosensitive  drum  for  guid- 

50  ing  the  first  and  second  developing  units,  respec- 
tively,  each  developing  unit  having  a  slide  which 
engages  the  respective  guide  rail,  the  slide  being 
movable  with  respect  to  the  corresponding  guide 
rail  to  close  and  widen,  in  use,  the  distance  be- 

55  tween  the  photosensitive  drum  when  each  of  the 
developing  units  are  mounted  in  the  body  of  the 
image-forming  apparatus. 
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For  a  better  understanding  of  the  invention  and 
to  show  how  the  same  can  be  carried  into  effect, 
reference  will  now  be  made,  by  way  of  example 
only,  to  the  accompanying  drawings,  in  which: 

Figure  1  is  a  schematic  diagram  showing  a 
vertical  section  of  an  image  forming  apparatus 
employing  a  multi-color  developing  device  of 
this  invention. 
Figure  2  is  a  vertical  sectional  view  of  the  multi- 
color  developing  device  of  this  invention. 
Figure  3  is  a  schematic  diagram  showing  the 
construction  of  a  driving  system  on  the  rear  side 
of  the  multi-color  developing  device  shown  in 
Figure  2. 
Figure  4  is  a  sectional  view  taken  along  the  line 
IV-IV  of  Figure  3. 
Figure  5  is  a  diagram  showing  the  construction 
of  the  front  side  of  the  multi-color  developing 
device  shown  in  Figure  2. 
Figure  6  is  a  sectional  view  taken  along  the  line 
VI-VI  of  Figure  2. 
Figure  7  is  a  bottom  end  view  of  a  guide  rail  for 
the  first  developing  unit  of  the  multi-color  devel- 
oping  device  shown  in  Figure  2. 
Figure  8  is  a  sectional  view  taken  along  the  line 
VIII-VIII  of  Figure  2. 
Figure  9  is  a  plan  view  of  a  guide  rail  for  the 
second  developing  unit  of  the  multi-color  devel- 
oping  device  shown  in  Figure  2. 

Figure  1  is  a  diagram  showing  the  general 
construction  of  an  electrophotographic  copying  ma- 
chine  having  a  multi-color  developing  device  of  this 
invention.  Fixed  to  the  top  surface  of  the  body  11 
of  the  copying  machine  is  an  original  stand  12. 
Over  the  original  stand  12,  a  cover  13  is  mounted 
which  is  opened  and  closed.  Paper  cassettes  14 
and  15  are  detachably  mounted  on  one  side  of  the 
body  11  of  the  copying  machine.  Mounted  on  the 
other  side  of  the  body  11  of  the  copying  machine 
is  a  paper  exit  tray  18  for  receiving  sheets  of  paper 
on  which  an  image  is  copied. 

In  the  upper  portion  of  the  body  11,  an  optical 
system  19  is  disposed  for  scanning  an  original 
document,  the  optical  system  19  comprising  a  light 
source,  a  mirror,  and  the  like.  Disposed  in  the 
center  of  the  body  11  is  a  photosensitive  drum  20 
on  which  an  electrostatic  latent  image  is  formed. 
Around  the  photosensitive  drum  20,  there  are  dis- 
posed  a  charging  unit  21  for  charging  the  pho- 
tosensitive  drum  20  with  a  given  amount  of  charge, 
a  multi-color  developing  device  22  for  developing 
with  toner  the  electrostatic  latent  image  formed  on 
the  photosensitive  drum  20,  a  transfer  unit  23  for 
transferring  the  toner  image  onto  a  copy  sheet,  a 
separating  unit  24  for  separating  the  copy  sheet 
from  the  photosensitive  drum  20,  and  a  cleaning 
unit  25  for  removing  the  remaining  toner  on  the 
photosensitive  drum  20. 

Paper  feed  rollers  26a  and  26b  are  respec- 
tively  disposed  above  the  portions  of  the  body  11 
to  which  the  paper  cassettes  14  and  15  are  at- 
tached.  Between  the  paper  cassettes  14  and  15 

5  and  an  image  forming  section  comprising  the  pho- 
tosensitive  drum  20  and  other  components,  is  dis- 
posed  a  transport  path  27  on  the  paper  feed  side 
for  transporting  the  copy  sheet,  while  another  trans- 
port  path  28  on  the  paper  exit  side  is  disposed 

io  downstream  of  the  image  forming  section.  Dis- 
posed  between  the  transport  path  28  on  the  paper 
exit  side  and  a  paper  exit  roller  29  is  a  fixing  unit 
30  for  fixing  the  transferred  image  on  the  copy 
sheet  thereto  when  the  sheet  is  transported. 

is  The  multi-color  developing  device  22  com- 
prises,  as  shown  in  Figure  2,  a  first  developing  unit 
31,  a  second  developing  unit  32  disposed  there- 
under,  and  a  cam  mechanism  37  for  moving  the 
developing  units  31  and  32. 

20  The  first  developing  unit  31  comprises  a  casing 
33,  and  a  first  developing  roller  34,  a  delivery  roller 
35  and  a  stirring  roller  36,  respectively  disposed 
inside  the  casing  33.  The  first  developing  roller  34 
is  used  to  develop  the  latent  image  formed  on  the 

25  surface  of  the  photosensitive  drum  20  by  applying 
toner  thereto.  On  the  upper  end  of  the  first  devel- 
oping  unit  31  is  provided  a  slide  42  which  engages 
a  guide  rail  41  extending  orthogonally  to  the  paper 
transport  direction. 

30  Abutting  against  the  first  developing  unit  31  is 
a  disc-shaped  cam  38  of  the  cam  mechanism  37, 
the  cam  38  having  a  diametrically  extending  rec- 
tangular  opening  in  its  center.  The  opening  en- 
gages  a  driving  shaft  39,  and  the  cam  38  is  mov- 

35  able  along  the  length  of  the  opening.  The  driving 
shaft  39  is  made  to  rotate  in  steps  of  180  degrees 
by  a  control  means  not  shown.  Inside  the  opening 
of  the  cam  38  is  provided  a  spring  40  for  pushing 
the  driving  shaft  39  to  one  side  of  the  opening. 

40  Abutting  against  the  cam  38  is  the  upper  end  of  a 
follower  43  the  center  portion  of  which  is  supported 
on  a  fulcrum  44,  the  follower  43  being  swingable 
on  the  fulcrum  44.  The  follower  43  has  its  upper 
end  abutting  against  the  cam  38,  the  upper  end 

45  facing  the  first  developing  unit  31  with  the  cam  38 
interposed  therebetween. 

The  second  developing  unit  32  comprises  a 
casing  45,  and  a  second  developing  roller  46,  a 
delivery  roller  47  and  a  stirring  roller  48,  respec- 

50  tively  disposed  inside  the  casing  45.  The  second 
developing  roller  46  is  used  to  develop  the  latent 
image  formed  on  the  surface  of  the  photosensitive 
drum  20  by  applying  toner  thereto.  On  the  side 
edges  of  the  underside  of  the  casing  45,  there  are 

55  formed  a  pair  of  slides  51  and  52,  the  slides  51 
and  52  engaging  a  pair  of  guide  rails  49  and  50 
extending  orthogonally  to  the  paper  transport  direc- 
tion,  respectively. 

3 
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As  shown  in  Figure  3,  on  the  side  of  the  multi- 
color  developing  device  22  close  to  the  rear  end 
face  of  the  body  11,  a  flat  supporting  side  plate  53 
for  supporting  the  first  developing  unit  31  is  moun- 
ted  in  the  upper  section  thereof,  while  in  the  lower 
section,  a  flat  supporting  side  plate  54  for  support- 
ing  the  second  developing  unit  32  is  mounted.  The 
upper  supporting  side  plate  53  is  provided  with  a 
pair  of  horizontally  elongated  holes  72  in  the  upper 
corners  thereof.  The  elongated  holes  72,  respec- 
tively,  are  slidably  engaged  with  a  pair  of  pins  73 
provided  in  a  side  wall  58  (Figure  4)  along  the  rear 
end  face  of  the  body  11,  thus  allowing  the  side 
plate  53  to  move  in  the  horizontal  direction. 

A  center  shaft  55  mounted  through  the  axis  of 
the  first  developing  roller  34  (Figure  2)  engages  the 
side  plate  53  in  a  rotatable  and  removable  way.  A 
developing  roller  gear  56  is  fixed  to  the  center 
shaft  55.  Further,  a  spring  57  is  disposed  in  a 
stretched  state  between  the  side  plate  53  and  an 
appropriate  member  of  the  body  11,  the  spring  57 
constantly  exerting  force  to  pull  the  side  plate  53 
away  from  the  photosensitive  drum  20. 

As  shown  in  Figure  4,  the  side  plate  53  is 
disposed  along  the  side  wall  58  along  the  rear  end 
face  of  the  body  11.  Also,  in  the  casing  33  of  the 
first  developing  unit  31,  a  supporting  shaft  59  is 
disposed  running  in  parallel  with  the  center  shaft 
55  of  the  developing  roller  34  and  protruding 
through  the  rear  side  of  the  first  developing  unit  31, 
the  supporting  shaft  59  engaging  an  elongated  hole 
formed  in  the  side  plate  53.  A  drive  gear  60  is 
rotatably  mounted  on  the  supporting  shaft  59,  the 
gear  60  engaging  the  developing  roller  gear  56.  To 
the  side  plate  53  is  fixed  an  end  of  a  supporting 
shaft  61  adjacent  to  the  supporting  shaft  59,  the 
supporting  shaft  61  rotatably  supporting  a  gear  62 
which  engages  the  gear  60.  Also  engaged  with  the 
gear  60  is  a  gear  76  positioned  on  the  side  of  the 
gear  62  nearer  to  the  first  developing  unit  31,  as 
shown  in  Figure  4.  The  gear  76  is  fixed  to  the 
delivery  roller  35.  Engaged  with  the  gear  76  is  a 
gear  77  fixed  to  the  stirring  roller  36. 

As  shown  in  Figure  3,  between  the  side  plate 
53  and  the  gear  62  on  the  supporting  shaft  61,  a 
vertical  mounting  plate  63  is  fitted  swingably  about 
the  supporting  shaft  61.  The  mounting  plate  63  is 
formed  in  a  vertically  long  shape,  to  the  lower  part 
of  which  is  fixed  a  supporting  shaft  65  which 
rotatably  supports  an  intermediate  gear  64.  Be- 
tween  the  upper  side  plate  53  and  the  lower  side 
plate  54,  a  driving  gear  66  is  disposed,  being 
supported  on  a  supporting  shaft  68  and  adjacent  to 
the  side  of  the  lower  portion  of  the  mounting  plate 
63  nearer  to  the  photosensitive  drum  20.  The  inter- 
mediate  gear  64  is  disengaged  from  the  driving 
gear  66  when  the  lower  portion  of  the  mounting 
plate  63  is  positioned  away  from  the  photosensitive 

drum  20  as  shown  by  a  solid  line  in  Figure  3.  On 
the  other  hand,  the  intermediate  gear  64  engages 
the  driving  gear  66  when  the  lower  portion  of  the 
mounting  plate  63  is  positioned  close  to  the  pho- 

5  tosensitive  drum  20  as  shown  by  a  two-dot  chain 
line.  On  the  lower  end  face  of  the  mounting  plate 
63  is  formed  an  abutting  portion  67  capable  of 
abutting  against  a  sleeve  69  mounted  on  the  sup- 
porting  shaft  68  supporting  the  driving  gear  66.  The 

io  abutting  portion  67  is  made  to  abut  against  the 
sleeve  69  when  the  intermediate  gear  64  engages 
the  driving  gear  66  as  shown  by  the  two-dot  chain 
line,  thus  holding  the  intermediate  gear  64  and  the 
driving  gear  66  in  a  properly  engaged  state.  The 

is  upper  end  portion  of  the  mounting  plate  63  is  made 
to  abut  against  an  adjacent  abutting  member  70 
provided  on  an  appropriate  member  in  the  body 
11.  Between  the  upper  portion  of  the  mounting 
plate  63  and  the  side  plate  53,  a  spring  71  is 

20  disposed  in  a  stretched  state,  the  resilience  of  the 
spring  71  constantly  exerting  pulling  force  to  make 
the  upper  portion  of  the  mounting  plate  63  abut 
against  the  abutting  member  70. 

As  shown  in  Figure  4,  the  supporting  shaft  68 
25  supporting  the  driving  gear  66  is  connected  via  a 

spring  clutch  74  to  a  gear  75  which  is  driven  by  a 
driving  source  (not  shown)  disposed  in  the  body 
11. 

The  spring  clutch  74  disengages  the  transmis- 
30  sion  of  power  from  the  driving  source  to  the  driving 

gear  66  when  the  side  plate  53  or  54  moves  in  the 
horizontal  direction,  thus  facilitating  the  movement 
of  the  side  plate  53  or  54. 

The  second  developing  unit  32  has  essentially 
35  the  same  construction  in  the  supporting  side  plate 

54  as  that  of  the  first  developing  unit  31.  The 
supporting  side  plate  54  is  provided  with  a  pair  of 
horizontally  elongated  holes  172  in  the  upper  cor- 
ners  thereof.  The  elongated  holes  172  respectively, 

40  are  slidably  engaged  with  a  pair  of  pins  173  pro- 
vided  in  the  side  wall  58  (Figure  4)  along  the  rear 
end  face  of  the  body  11,  thus  allowing  the  side 
plate  54  to  move  in  the  horizontal  direction. 

A  center  shaft  155  mounted  through  the  axis  of 
45  the  second  developing  roller  46  (Figure  2)  engages 

the  side  plate  54  in  a  rotatable  and  removable  way. 
A  developing  roller  gear  156  is  fixed  to  the  center 
shaft  155.  Further,  a  spring  157  is  disposed  in  a 
stretched  state  between  the  side  plate  54  and  an 

50  appropriate  member  of  the  body  11,  the  spring  157 
constantly  exerting  force  to  pull  the  side  plate  54 
away  from  the  photosensitive  drum  20. 

The  side  plate  54  is  disposed  on  substantially 
the  same  vertical  plane  as  the  upper  side  plate  53. 

55  To  the  side  plate  54  is  fixed  an  end  of  a  supporting 
shaft  161  adjacent  to  the  developing  roller  gear 
156,  the  supporting  shaft  161  rotatably  supporting 
a  drive  gear  162  which  engages  the  developing 

4 
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roller  gear  156. 
As  shown  in  Figure  3,  between  the  side  plate 

54  and  the  gear  162  on  the  supporting  shaft  161,  a 
vertical  mounting  plate  163  is  fitted  swingably 
about  the  supporting  shaft  161.  The  mounting  plate 
163  is  formed  in  a  vertically  long  shape,  to  the 
upper  portion  of  which  is  fixed  a  supporting  shaft 
165  which  rotatably  supports  an  intermediate  gear 
164.  Between  the  upper  side  plate  53  and  the 
lower  side  plate  54  and  upwardly  of  the  mounting 
plate  163,  a  driving  gear  166  is  disposed  which  is 
supported  on  a  supporting  shaft  168.  The  inter- 
mediate  gear  164  is  disengaged  from  the  driving 
gear  166  when  the  upper  portion  of  the  mounting 
plate  163  is  positioned  away  from  the  photosen- 
sitive  drum  20  as  shown  by  a  two-dot  chain  line  in 
Figure  3.  On  the  other  hand,  the  intermediate  gear 
164  engages  the  driving  gear  166  when  the  upper 
portion  of  the  mounting  plate  163  is  positioned 
nearer  to  the  photosensitive  drum  20  as  shown  by 
a  solid  line.  On  the  upper  end  face  of  the  mounting 
plate  163  is  formed  an  abutting  portion  167  ca- 
pable  of  abutting  against  a  sleeve  169  mounted  on 
the  supporting  shaft  168  supporting  the  driving 
gear  166.  The  abutting  portion  167  is  made  to  abut 
against  the  sleeve  169,  as  shown  by  the  solid  line, 
when  the  intermediate  gear  164  engages  the  driv- 
ing  gear  166,  thus  holding  the  intermediate  gear 
164  and  the  driving  gear  166  in  a  properly  engaged 
state.  The  lower  end  portion  of  the  mounting  plate 
163  is  made  to  abut  against  an  adjacent  abutting 
member  170  provided  on  an  appropriate  member 
in  the  body  11.  Between  the  lower  portion  of  the 
mounting  plate  163  and  the  side  plate  54,  a  spring 
171  is  disposed  in  a  stretched  state,  the  resilience 
of  the  spring  171  constantly  exerting  pulling  force 
to  make  the  lower  portion  of  the  mounting  plate 
163  abut  against  the  abutting  member  170. 

The  driving  gear  166,  engaged  with  the  adja- 
cent  driving  gear  66,  is  connected  to  the  driving 
source  (not  shown)  disposed  in  the  body  11,  the 
power  from  the  driving  source  being  transmitted  via 
the  spring  clutch  74.  The  spring  clutch  74  may  be 
eliminated  if  proper  urging  force  is  provided  by  the 
springs  57  and  157. 

On  the  side  of  the  multi-color  developing  de- 
vice  22  close  to  the  front  side  of  the  body  11,  a 
side  wall  78  is  disposed  which  is  fixed  to  the  body 
11,  as  shown  in  Figure  5.  The  side  wall  78  is 
provided  with  an  insertion  opening  79  in  the  center 
thereof,  through  which  the  first  developing  unit  31 
and  the  second  developing  unit  32  are  inserted 
from  the  front  side  of  the  body  11  into  the  interior 
of  the  body  11.  The  side  wall  78  is  also  provided 
with  four  pins  80  protruding  toward  the  front  side  of 
the  body  11.  The  pins  80  respectively  engage  the 
holes  provided  in  side  plates  81  and  82  disposed 
on  the  side  of  the  first  developing  unit  31  and 

second  developing  unit  32  close  to  the  front  side  of 
the  body  11,  thus  allowing  the  first  developing  unit 
31  and  the  second  developing  unit  32  to  be  moun- 
ted  in  position  in  the  body  11  by  the  side  plates  81 

5  and  82.  The  side  plate  81  is  provided  with  a  pair  of 
horizontally  elongated  holes  83.  The  elongated 
holes  83  respectively  engage  a  pair  of  pins  84 
provided  on  the  side  of  the  casing  33  (Figure  2)  of 
the  first  developing  unit  31  close  to  the  front  side 

io  of  the  body  11,  the  first  developing  unit  31  thus 
being  supported  movably  in  the  horizontal  and  par- 
allel  direction.  The  other  side  plate  82  is  also 
provided  with  a  pair  of  horizontally  elongated  holes 
85.  The  elongated  holes  85  respectively  engage  a 

is  pair  of  pins  86  provided  on  the  side  of  the  casing 
45  (Figure  2)  of  the  second  developing  unit  32 
close  to  the  front  side  of  the  body  11,  the  second 
developing  unit  32  thus  being  supported  movably 
in  the  horizontal  and  parallel  direction. 

20  Description  is  now  given  of  the  guide  mecha- 
nism  used  at  the  time  of  mounting  and  removing 
the  first  developing  unit  31.  As  shown  in  Figure  2, 
the  slide  42  provided  on  the  upper  end  of  the 
casing  33  of  the  first  developing  unit  31  comprises 

25  a  connecting  portion  87  in  the  lower  part  thereof, 
and  an  engaging  portion  88  integrally  formed  with 
and  on  top  of  the  connecting  portion  87.  The  en- 
gaging  portion  88  has  a  shape  extending  outwardly 
of  the  sides  of  the  connecting  portion  87.  Also,  as 

30  shown  in  Figure  6,  the  side  of  the  engaging  portion 
88  nearer  to  the  photosensitive  drum  20  is  pro- 
vided  in  its  innermost  portion  to  the  rear  of  the 
body  11  with  a  protruding  portion  89  (the  lower  end 
in  Figure  6)  protruding  to  one  side.  On  the  other 

35  hand,  the  guide  rail  41  shown  in  Figure  2  is  fixed  to 
the  body  11.  The  guide  rail  41  has  a  C-shaped 
cross  section  with  a  downwardly  open  end,  and 
extends  in  the  axial  direction  of  the  photosensitive 
drum  20.  The  hollow  space  of  the  guide  rail  41  is 

40  provided  with  an  appropriate  size  to  allow  the  en- 
gaging  portion  88  of  the  slide  42  to  be  slidably 
engaged,  while  the  open  end  in  the  lower  portion  of 
the  guide  rail  41  is  provided  with  an  appropriate 
width  to  allow  the  connecting  portion  87  to  pass 

45  therealong  with  appropriate  play.  The  engaging 
portion  88  and  the  protruding  portion  89  engage 
the  lower  surface  of  the  guide  rail  41  for  sliding 
thereon.  As  shown  in  Figure  7,  the  lower  surface 
and  side  surface  of  the  guide  rail  41  nearer  to  the 

50  photosensitive  drum  20  are  cut  out  in  the  innermost 
portion  thereof  to  the  rear  of  the  body  11  to  form  a 
cut-out  portion  90.  The  cut-out  portion  90  is  pro- 
vided  with  an  appropriate  size  to  allow  the  protrud- 
ing  portion  89  of  the  slide  42  to  protrude  outwardly 

55  when  the  entire  slide  42  is  fully  engaged  with  the 
entire  guide  rail  41. 

The  guide  mechanism  used  at  the  time  of 
mounting  and  removing  the  second  developing  unit 
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32  is  now  described.  The  slides  51  and  52  formed 
on  the  side  edges  of  the  underside  of  the  second 
developing  unit  32  extend  in  such  a  way  that  they 
can  guide  the  casing  45  of  the  second  developing 
unit  32  in  the  axial  direction  of  the  second  develop- 
ing  roller  46.  As  shown  in  Figure  8,  the  slide  51  is 
provided  only  on  the  innermost  inner  portion  of  the 
casing  45,  and  is  formed  in  a  crook  shape,  the 
lower  edge  thereof  extending  toward  the  photosen- 
sitive  drum  20  (Figure  2).  As  shown  in  Figure  2,  the 
crooked  portion  of  the  slide  51  engages  the  upper 
portion  of  the  guide  rail  49  having  a  U-shaped 
cross  section.  The  guide  rail  49  is  fixed  to  the  body 
11,  and,  as  shown  in  Figure  9,  has  a  cut-out  portion 
91  formed  in  the  side  thereof  nearer  to  the  pho- 
tosensitive  drum  20  and  to  the  innermost  portion  of 
the  body  11.  The  cut-out  portion  91  engages  the 
slide  51  when  the  second  developing  unit  32  is  set 
in  the  body  11. 

As  shown  in  Figure  8,  the  slide  52  formed  on 
the  remote  side  of  the  casing  45  of  the  second 
developing  unit  32  from  the  photosensitive  drum  20 
extends  in  a  straight  line,  the  lower  end  thereof 
slidably  engaging  a  guide  groove  92  of  the  guide 
rail  50  shown  in  Figure  2.  As  shown  in  Figure  9,  the 
guide  groove  92  is  provided  with  a  width  that 
approximately  matches  that  of  the  slide  52  along 
the  portion  thereof  nearer  to  the  front  side  of  the 
body  11,  and  the  inside  wall  of  the  guide  groove  92 
is  eliminated  inwardly  of  that  portion.  Thus,  when 
the  second  developing  unit  32  is  set  in  the  body 
11,  the  slide  52  is  movable  sideward  of  the  guide 
groove  92  where  the  inside  wall  is  eliminated. 

The  following  will  describe  the  operations  of 
the  electrophotographic  copying  machine  of  the 
above-mentioned  construction. 

When  a  copy  command  is  given,  the  photosen- 
sitive  drum  20  starts  to  rotate,  and  the  surface 
thereof  is  uniformly  charged  by  means  of  the 
charging  unit  21.  Next,  the  original  document 
placed  on  the  original  stand  12  is  scanned  by  the 
optical  system  19,  the  light  reflected  from  the  origi- 
nal  document  being  projected  onto  the  photosen- 
sitive  drum  20  to  form  a  latent  image  thereon.  The 
latent  image  is  then  developed  into  a  toner  image 
on  the  photosensitive  drum  20  by  means  of  the 
multi-color  developing  device  22.  The  operations  of 
the  multi-color  developing  device  22  will  be  de- 
scribed  later  in  detail. 

In  the  meantime,  the  copy  sheet  accommo- 
dated  in  the  paper  cassette  14  or  15  is  passed 
through  the  transport  path  27  on  the  paper  feed 
side,  and  is  fed  to  the  image  forming  section 
comprising  the  photosensitive  drum  20  and  other 
components,  where  the  toner  image  is  transferred 
onto  the  predetermined  position  on  the  copy  sheet. 
The  copy  sheet  with  the  toner  image  transferred 
thereon  is  transported  through  the  transport  path 

28  on  the  paper  exit  side  to  the  fixing  unit  30 
where  the  toner  image  is  fixed  onto  the  copy  sheet. 
The  copy  sheet  with  the  toner  image  fixed  thereon 
is  discharged  onto  the  paper  exit  tray  18  by  means 

5  of  the  paper  exit  roller  29. 
In  the  multi-color  developing  device  22,  the 

following  operation  is  performed  when  switching 
over  between  the  first  developing  unit  31  and  the 
second  developing  unit  32  for  changing  toner  col- 

io  ors,  etc. 
Figure  2  shows  the  state  in  which  the  lower 

second  developing  unit  32  is  in  the  developing 
position  while  the  upper  first  developing  unit  31  is 
in  the  retracted  position.  From  the  state  of  Figure 

is  2,  to  change  the  first  developing  unit  31  to  the 
developing  position  and  the  second  developing  unit 
32  to  the  retracted  position,  the  spring  clutch  74  is 
disengaged  to  allow  the  driving  shaft  39  to  rotate 
by  180  degrees.  This  makes  the  cam  38  rotate  to 

20  move  the  first  developing  unit  31  into  the  develop- 
ing  position  shown  by  the  two-dot  chain  line,  thus 
bringing  the  first  developing  roller  34  of  the  first 
developing  unit  31  in  the  predetermined  position 
with  respect  to  the  photosensitive  drum  20.  When 

25  the  first  developing  unit  31  is  positioned  in  the 
predetermined  developing  position  with  respect  to 
the  photosensitive  drum  20,  the  spring  40  disposed 
inside  the  cam  38  is  compressed  to  absorb  the 
force  acting  on  the  first  developing  unit  31.  Also, 

30  since  the  protruding  portion  89  of  the  slide  42  is 
allowed  to  pass  through  the  cut-out  portion  90  of 
the  guide  rail  41,  there  arises  no  possibility  of  the 
guide  rail  41  interfering  with  the  movement  of  the 
first  developing  unit  31.  In  the  meantime,  since  the 

35  pressing  force  of  the  cam  38  is  released,  the 
second  developing  unit  32  is  moved  away  from  the 
photosensitive  drum  20  into  the  retract  position 
shown  by  the  two-dot  chain  line  by  means  of  the 
spring  force  of  the  spring  157. 

40  When  the  first  developing  unit  31  and  the  sec- 
ond  developing  unit  32  are  thus  moved  as  shown 
in  Figure  2,  the  upper  mounting  plate  63  dis- 
engages  from  the  abutting  member  70,  and  is 
swung  by  the  spring  force  of  the  spring  71  so  that 

45  the  lower  portion  thereof  moves  closer  to  the  pho- 
tosensitive  drum  20,  as  shown  by  the  two-dot  chain 
line  in  Figure  3,  thereby  causing  the  intermediate 
gear  64  to  engage  the  driving  gear  66  and  the 
abutting  portion  67  of  the  mounting  plate  63  to  abut 

50  against  the  sleeve  69.  Thus,  the  intermediate  gear 
64  is  made  to  properly  engage  the  driving  gear  66 
in  the  proper  position.  As  a  result,  the  rotating  force 
of  the  driving  gear  66  is  transmitted  to  the  develop- 
ing  roller  gear  56  via  the  intermediate  gear  64,  the 

55  gear  62,  and  the  gear  60,  thus  putting  the  first 
developing  unit  31  into  an  operating  condition  with 
the  first  developing  roller,  etc.  rotating.  On  the 
other  hand,  when  the  second  developing  unit  32  is 
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moved  away  from  the  photosensitive  drum  20,  the 
lower  end  portion  of  the  lower  mounting  plate  163 
is  brought  to  abut  against  the  abutting  member 
170.  As  a  result,  the  mounting  plate  163  is  swung 
about  the  supporting  shaft  161  so  that  the  upper 
portion  thereof  moves  away  from  the  photosen- 
sitive  drum  20,  and  is  positioned  as  shown  by  the 
two-dot  chain  line  in  Figure  3.  This  causes  the 
intermediate  gear  164  to  disengage  from  the  driv- 
ing  gear  166,  thereby  disabling  transmission  of  the 
rotating  force  of  the  driving  gear  166  to  the  center 
shaft  155  and  putting  the  second  developing  unit 
32  into  non-operating  condition  with  the  developing 
roller  46,  etc.  at  rest.  In  this  case,  since  the  inter- 
mediate  gear  164  becomes  completely  disengaged 
from  the  driving  gear  166,  it  is  possible  to  provide 
a  sufficient  stroke  for  travelling  of  the  second  de- 
veloping  unit  32. 

Next,  from  the  state  in  which  the  first  develop- 
ing  unit  31  is  in  an  operating  condition  and  the 
second  developing  unit  32  is  in  non-operating  con- 
dition,  to  change  the  first  developing  unit  31  to 
non-operating  condition  and  the  second  developing 
unit  32  to  an  operating  condition,  the  spring  clutch 
74  is  disengaged  to  allow  the  driving  shaft  39  to 
rotate  by  180  degrees  once  again.  This  makes  the 
first  developing  unit  31  move  away  from  the  pho- 
tosensitive  drum  20  into  the  retracted  position 
shown  by  the  solid  line  in  Figure  3,  which  move- 
ment  causes  the  upper  end  portion  of  the  upper 
mounting  plate  63  to  abut  against  the  abutting 
member  70.  As  a  result,  the  mounting  plate  63  is 
swung  about  the  supporting  shaft  61  so  that  the 
lower  portion  thereof  moves  away  from  the  pho- 
tosensitive  drum  20,  and  is  positioned  as  shown  by 
the  solid  line  in  Figure  3.  This  causes  the  inter- 
mediate  gear  64  to  disengage  from  the  driving  gear 
66,  thereby  disabling  transmission  of  the  rotating 
power  of  the  driving  gear  66  to  the  center  shaft  55 
and  putting  the  first  developing  unit  31  into  a  non- 
operating  condition.  In  this  case,  since  the  inter- 
mediate  gear  64  becomes  completely  disengaged 
from  the  driving  gear  66,  it  is  possible  to  provide  a 
sufficient  stroke  for  travelling  of  the  first  developing 
unit  31.  In  the  meantime,  since  the  second  devel- 
oping  unit  32  is  moved  toward  the  photosensitive 
drum  20  by  the  action  of  the  cam  mechanism  37, 
the  lower  mounting  plate  163  is  released  from  the 
control  of  the  abutting  member  170.  As  a  result, 
the  mounting  plate  163  is  swung  by  the  spring 
force  of  the  spring  171  so  that  the  upper  end 
portion  thereof  moves  closer  to  the  photosensitive 
drum  20,  and  is  positioned  as  shown  by  the  solid 
line  in  Figure  3.  This  causes  the  intermediate  gear 
164  mounted  on  the  mounting  plate  163  to  engage 
the  driving  gear  166,  and  the  abutting  portion  167 
of  the  mounting  plate  163  to  abut  against  the 
sleeve  169.  Thus,  the  intermediate  gear  164  is 

made  to  properly  engage  the  driving  gear  166  in 
the  proper  position.  This  engagement  of  the  gears 
allows  the  rotating  force  of  the  driving  gear  166  to 
be  transmitted  from  the  driving  gear  166  to  the 

5  developing  roller  gear  156  via  the  intermediate 
gear  164  and  the  gear  162,  thus  putting  the  second 
developing  unit  32  into  an  operating  condition. 
Also,  when  the  second  developing  unit  32  is  moved 
to  the  predetermined  developing  position,  the 

io  spring  40  disposed  inside  the  cam  38  is  com- 
pressed  to  absorb  the  force  acting  on  the  second 
developing  unit  32,  thus  providing  the  predeter- 
mined  clearance  between  the  photosensitive  drum 
20  and  the  second  developing  roller  46.  In  the 

is  above-described  movement,  since  the  slide  51  is 
allowed  to  pass  through  along  the  cut-out  portion 
91  of  the  guide  rail  49  while  the  slide  52  moves 
sideward  of  the  guide  groove  92,  there  arises  no 
possibility  of  the  guide  rails  49  and  50  interfering 

20  with  the  movement  of  the  second  developing  unit 
32. 

To  remove  the  first  developing  unit  31,  the  first 
developing  unit  31  is  placed  in  the  retracted  posi- 
tion  remote  from  the  photosensitive  drum  20  so 

25  that  the  protruding  portion  89  of  the  slide  42  is 
engaged  with  the  guide  rail  41.  Then,  by  pulling  the 
side  plate  81  shown  in  Figure  5  toward  the  front 
side,  the  entire  first  developing  unit  31  is  drawn  out 
toward  the  front  side  with  the  slide  42  sliding  while 

30  being  guided  by  the  guide  rail  41.  On  the  other 
hand,  to  mount  a  fresh  first  developing  unit  31  in 
the  body  11,  the  slide  42  is  made  to  engage  the 
guide  rail  41,  and  the  first  developing  unit  31  is 
inserted  through  the  insertion  opening  79  provided 

35  in  the  side  wall  78.  As  the  first  developing  unit  31 
is  further  inserted,  the  center  shaft  55  and  support- 
ing  shaft  59  of  the  first  developing  unit  31  engage 
the  respective  holes  provided  in  the  side  plate  53 
to  fit  the  first  developing  unit  31  onto  the  side  plate 

40  53  and,  thus,  position  the  first  developing  unit  31 
with  respect  to  the  side  plate  53.  Next,  the  holes 
provided  in  the  side  plate  81  which  is  mounted  on 
the  front  side  of  the  first  developing  unit  31  fit  into 
the  pins  80  provided  on  the  side  wall  78,  thus 

45  positioning  the  first  developing  unit  31  with  respect 
to  the  side  wall  78.  After  that,  the  protruding  portion 
89  of  the  slide  42  is  engaged  with  the  cut-out 
portion  90  of  the  guide  rail  41  to  complete  the 
setting  of  the  first  developing  unit  31  in  the  body 

50  11.  Thus,  the  first  developing  unit  31  is  mounted  so 
that  it  is  movable  with  respect  to  the  photosensitive 
drum  20  by  the  action  of  the  cam  mechanism  as 
previously  described. 

To  remove  the  second  developing  unit  32,  the 
55  second  developing  unit  32  is  first  placed  in  the 

retracted  position.  Then,  by  pulling  the  side  plate 
82  shown  in  Figure  5  toward  the  front  side,  the 
entire  second  developing  unit  32  is  drawn  out  to- 
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ward  the  front  side  with  the  slides  51  and  52  being 
guided  respectively  by  the  guide  rails  49  and  50. 
On  the  other  hand,  to  mount  a  fresh  second  devel- 
oping  unit  32  in  the  body  11,  the  slide  51  is  made 
to  engage  the  insertion  guide  rail  49  while  engag- 
ing  the  slide  52  with  the  guide  rail  50,  and  then,  the 
fresh  second  developing  unit  32  is  inserted  through 
the  insertion  opening  79  provided  in  the  side  wall 
78.  When  the  second  developing  unit  32  is  in- 
serted,  the  slide  51  engages  the  cut-out  portion  91 
of  the  guide  rail  49,  while  the  slide  52  slides  on  the 
guide  groove  92  of  the  guide  rail  50  to  be  posi- 
tioned  in  the  innermost  portion  of  the  guide  groove 
92  where  the  inside  wall  is  eliminated,  thus  com- 
pleting  the  setting  of  the  second  developing  unit  32 
in  the  body  11.  Thus,  the  second  developing  unit 
32  is  mounted  so  that  it  is  movable  with  respect  to 
the  photosensitive  drum  20  by  the  action  of  the 
cam  mechanism  37  as  previously  described. 

Thus,  the  device  described  herein  makes  pos- 
sible  the  objectives  of  (1)  providing  a  multi-colour 
developing  device  for  an  image  forming  apparatus 
in  which  only  the  selected  developing  unit  can  be 
driven  without  using  a  clutch  for  each  developing 
unit,  thereby  simplifying  the  construction  of  the 
driving  system;  (2)  providing  a  multi-colour  devel- 
oping  device  for  an  image  forming  apparatus  in 
which  the  intermediate  gear  provided  in  the  devel- 
oping  unit  becomes  completely  disengaged  from 
the  corresponding  driving  gear  when  the  develop- 
ing  unit  is  positioned  in  a  retracted  position  away 
from  the  photosensitive  drum  travel;  (3)  providing  a 
multi-colour  developing  device  for  an  image  for- 
ming  apparatus  in  which,  when  the  developing  unit 
is  positioned  in  the  developing  position  adjacent  to 
the  photosensitive  drum,  the  intermediate  gear  is 
put  in  the  proper  state  of  engagement  with  the 
driving  gear,  so  that  the  positional  relationship  be- 
tween  the  intermediate  gear  and  the  driving  gear 
can  be  set  independently  of  the  clearance  between 
the  developing  roller  in  the  developing  unit  and  the 
photosensitive  drum,  thereby  permitting  accurate 
setting  of  the  gear  engagement  as  well  as  of  the 
clearance  between  the  developing  roller  and  the 
photosensitive  drum;  and  (4)  providing  a  multi-color 
developing  device  for  an  image  forming  apparatus 
in  which  the  developing  unit  is  easily  removable 
from  the  body  of  the  image  forming  apparatus,  so 
that  the  developing  unit  can  be  readily  replaced,  for 
example,  with  one  of  a  different  color. 

Claims 

1.  A  multi-coloured  developing  device  for  an  im- 
age-forming  apparatus  comprising  a  first  devel- 
oping  unit  (31)  having  a  first  drive  gear  (60) 
and  being  movable,  in  use,  towards  and  away 
from  a  photosensitive  drum  (20),  a  second 

developing  unit  (32)  having  a  second  drive 
gear  (162),  adjacent  the  first  developer  unit 
(31)  and  also  being  movable,  in  use,  towards 
and  away  from  the  photosensitive  drum  (20),  a 

5  cam  mechanism  (37)  for  selectively  moving 
either  one  of  the  developer  units  (31  ,  32)  into  a 
position  adjacent  the  drum  (20)  and  first  and 
second  driving  gears  (66,  166)  for  respectively 
driving  the  developer  units  (31,  32)  located 

io  between  the  developer  units  (31,  32),  charac- 
terised  in  that  each  developer  unit  (31  ,  32)  has 
an  intermediate  gear  (64,  164)  in  driving  con- 
nection  with  the  particular  drive  gear  (60,  162) 
and  engageable  with  the  particular  driving  gear 

is  (66,  166)  on  movement  of  the  particular  devel- 
oper  unit  (31,  32)  into  a  position  adjacent  the 
drum  (20),  each  intermediate  gear  (64,  164) 
being  carried  on  a  mounting  member  (63,  163) 
which  is  movably  mounted  in  the  particular 

20  developer  unit  (31  ,  32)  to  enable  the  intermedi- 
ate  gear  (64,  164)  operatively  to  engage  with 
the  particular  driving  gear  (66,  166)  as  the 
developer  unit  (31,  32)  is  moved,  in  use,  to- 
wards  the  drum  (20)  independently  of  the  pre- 

25  cise  final  position  of  the  developer  units  (31, 
32)  in  relation  to  the  drum  (20). 

2.  A  device  as  claimed  in  claim  1,  characterised 
in  that  the  first  and  second  developing  units 

30  (31,  32)  are  supported  on  respective  support 
members  (53,  54)  which  are  movable,  in  use, 
towards  and  away  from  the  photosensitive 
drum  (20). 

35  3.  A  device  as  claimed  in  claim  1  or  2,  charac- 
terised  in  that  at  least  one  mounting  member 
(63)  is  provided  with  a  further  intermediate 
gear  (62)  disposed  between  the  drive  gear  (60) 
and  the  intermediate  gear  (64). 

40 
4.  A  device  as  claimed  in  claim  1  ,  2  or  3,  charac- 

terised  in  that  the  first  and  second  mounting 
members  (63,  163)  are  rotatably  mounted  on 
respective  support  members  (53,  54). 

45 
5.  A  device  as  claimed  in  claim  4,  characterised 

in  that  first  and  second  urging  means  (71,  171) 
for  urging  the  respective  intermediate  gears 
(64,  164)  to  engage  the  respective  driving 

50  gears  (66,  166)  are  disposed  between  respec- 
tive  mounting  members  (63,  163)  and  support 
members  (53,  54). 

6.  A  device  as  claimed  in  any  preceding  claim, 
55  characterised  in  that  first  and  second  abutting 

members  (70,  170)  are  provided  to  disengage 
the  respective  intermediate  gears  (64,  164) 
from  the  driving  gears  (66,  166)  by  displace- 
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ment  of  the  respective  mounting  members  (63, 
163)  upon  retraction  of  the  units  (31,  32),  in 
use,  from  the  photosensitive  drum  (20). 

7.  A  device  as  claimed  in  any  preceding  claim, 
characterised  in  that  the  correct  engagement 
of  each  intermediate  gear  (64,  164)  with  its 
respective  driving  gear  (66,  166)  is  determined 
by  abutment  of  the  respective  mounting  mem- 
ber  (63,  163)  with  a  part  (69,  169)  associated 
with  the  particular  driving  gear  (66,  166). 

8.  A  device  as  claimed  in  any  preceding  claim, 
characterised  in  that  each  of  the  first  and  sec- 
ond  developing  units  (31,  32)  is  removably 
mounted  in  the  body  of  the  image-forming 
apparatus  by  being  able  to  be  slid,  in  use,  in 
the  axial  direction  of  the  photosensitive  drum 
(20). 

9.  A  device  as  claimed  in  claim  8,  characterised 
in  that  the  body  of  the  image-forming  appara- 
tus  (11)  is  provided  with  guide  rails  (49,  50) 
extending  in  the  axial  direction  of  the  pho- 
tosensitive  drum  (20)  for  guiding  the  first  and 
second  developing  units  (31,  32),  respectively, 
each  developing  unit  (31,  32)  having  a  slide 
(51,  52)  which  engages  the  respective  guide 
rail  (49,  50),  the  slide  being  movable  with  re- 
spect  to  the  corresponding  guide  rail  to  close 
and  widen,  in  use,  the  distance  between  the 
photosensitive  drum  (20)  when  the  developing 
units  (31  ,  32)  are  mounted  in  the  body  of  the 
image-forming  apparatus. 

Patentanspruche 

1.  Mehrfarben-Entwicklungseinrichtung  fur  eine 
Bilderzeugungsvorrichtung  mit  einer  ersten 
Entwicklungseinheit  (31),  die  ein  erstes  An- 
triebszahnrad  (60)  aufweist  und  im  Betrieb  auf 
eine  lichtempfindliche  Trommel  (20)  zu  und 
von  dieser  weg  bewegbar  ist,  einer  zweiten 
Entwicklungseinheit  (32),  die  ein  zweites  An- 
triebszahnrad  (162)  aufweist,  an  die  erste  Ent- 
wicklungseinheit  (31)  angrenzt  und  ebenfalls 
im  Betrieb  auf  die  lichtempfindliche  Trommel 
(20)  zu  und  von  dieser  weg  bewegbar  ist,  einer 
Nockenmechanik  (37)  zum  selektiven  Bewegen 
jeweils  einer  der  beiden  Entwicklungseinheiten 
(31,  32)  in  eine  an  die  Trommel  (20)  angren- 
zende  Stellung  und  ersten  bzw.  zweiten  zwi- 
schen  den  Entwicklungseinheiten  (31,  32)  an- 
geordneten  Antriebsradern  (66,  166)  zum  je- 
weiligen  Antreiben  der  Entwicklereinheiten  (31, 
32),  dadurch  gekennzeichnet,  dal3  jede  der 
Entwicklungseinheiten  (31,  32)  ein  Zwischen- 
zahnrad  (64,  164)  aufweist,  welches  in  An- 

triebsverbindung  mit  dem  jeweiligen  Antriebs- 
zahnrad  (60,  162)  steht  und  welches  beim  Be- 
wegen  der  jeweiligen  Entwicklungseinheit  (31, 
32)  in  eine  an  die  Trommel  (20)  angrenzende 

5  Stellung  in  Eingriff  mit  dem  jeweiligen  An- 
triebszahnrad  (66,  166)  bringbar  ist,  wobei  je- 
des  der  Zwischenzahnrader  (64,  164)  von  ei- 
nem  Befestigungsmittel  (63,  163)  getragen  ist, 
welches  beweglich  in  der  jeweiligen  Entwick- 

io  lungseinheit  (31,  32)  montiert  ist,  urn  das  Zwi- 
schenrad  (64,  164)  unabhangig  von  der  genau- 
en  Endposition  der  Entwicklungseinheiten  (31, 
32)  in  Bezug  auf  die  Trommel  (20)  wirksam  in 
Eingriff  mit  dem  jeweiligen  Antriebsrad  (66, 

is  166)  zu  bringen,  wenn  die  Entwicklungseinheit 
(31,  32)  im  Betrieb  auf  die  Trommel  (20)  zu 
bewegt  wird. 

2.  Entwicklungseinrichtung  nach  Anspruch  1,  da- 
20  durch  gekennzeichnet,  dal3  die  ersten  bzw. 

zweiten  Entwicklungseinheiten  (31,  32)  von  je- 
weiligen  Tragemitteln  (53,  54)  getragen  sind, 
die  im  Betrieb  auf  die  lichtempfindliche  Trom- 
mel  (20)  zu  und  von  dieser  weg  bewegbar 

25  sind. 

3.  Entwicklungseinrichtung  nach  Anspruch  1  oder 
2,  dadurch  gekennzeichnet,  dal3  wenigstens 
ein  Befestigungsmittel  (63)  mit  einem  weiteren 

30  Zwischenzahnrad  (62)  versehen  ist,  welches 
zwischen  dem  Antriebszahnrad  (60)  und  dem 
Zwischenzahnrad  (64)  angeordnet  ist. 

4.  Vorrichtung  nach  Anspruch  1,  2  oder  3,  da- 
35  durch  gekennzeichnet,  dal3  die  ersten  bzw. 

zweiten  Befestigungsmittel  (63,  163)  drehbar 
auf  jeweiligen  Tragemitteln  befestigt  sind  (53, 
54). 

40  5.  Entwicklungseinrichtung  nach  Anspruch  4,  ge- 
kennzeichnet  durch  erste  bzw.  zweite  Triebmit- 
tel  (71,  171),  mit  welchen  die  jeweiligen  Zwi- 
schenzahnrader  (64,  164)  in  Eingriff  mit  den 
jeweiligen  Antriebszahnradern  (66,  166)  bring- 

45  bar  sind  und  die  zwischen  den  jeweiligen  Befe- 
stigungsmitteln  (63,  163)  und  den  Tragerteilen 
(53,  54)  angeordnet  sind. 

6.  Vorrichtung  nach  einem  der  vorstehenden  An- 
50  spruche,  gekennzeichnet  durch  erste  und  zwei- 

te  Widerlagermittel  (70,  170)  zum  Trennen  der 
jeweiligen  Zwischenzahnrader  (64,  164)  von 
den  Antriebszahnradern  (66,  166)  durch  Entfer- 
nen  der  jeweiligen  Tragemittel  (63,  163),  und 

55  zwar  auf  ein  wahrend  des  Betriebes  erfolgen- 
des  Ruckziehen  der  Einheiten  (31,  32)  von  der 
lichtempfindlichen  Trommel  (20). 

9 
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7.  Entwicklungseinrichtung  nach  einem  der  vor- 
stehenden  Anspruche,  dadurch  gekennzeich- 
net,  dal3  der  ordnungsgemaBe  Eingriff  jedes 
Zwischenzahnrades  (64,  164)  in  sein  zugehori- 
ges  Antriebszahnrad  (66,  166)  durch  einen  An-  5 
schlag  der  jeweiligen  Tragemittel  (63,  163)  an 
ein  Teil  (69,  169)  bestimmt  ist,  welches  dem 
jeweiligen  Antriebszahnrad  (66,  166)  zugeord- 
net  ist. 

10 
8.  Entwicklungseinrichtung  nach  einem  der  vor- 

stehenden  Anspruche,  dadurch  gekennzeich- 
net,  dal3  jede  der  ersten  und  zweiten  Entwick- 
lungseinheiten  (31,  32)  dadurch  entfernbar  in 
das  Gehause  der  Bilderzeugungsvorrichtung  is 
montiert  ist,  dal3  sie  im  Betrieb  in  der  axialen 
Richtung  der  lichtempfindlichen  Trommel  (20) 
bewegbar  ist. 

9.  Entwicklungseinrichtung  nach  Anspruch  8,  da-  20 
durch  gekennzeichnet,  dal3  das  Gehause  der 
Bilderzeugungsvorrichtung  (11)  mit  Fuhrungs- 
schienen  (49,  50)  versehen  ist,  die  sich  in 
axialer  Richtung  der  lichtempfindlichen  Trom- 
mel  (20)  erstrecken  und  die  zur  Fuhrung  der 
ersten  bzw.  zweiten  Entwicklungseinheiten  (31, 
32)  ausgelegt  sind,  wobei  jede  der  Entwick- 
lungseinheiten  (31,  32)  eine  Rutsche  (51,  52) 
aufweist,  die  mit  der  zugehorigen  Fuhrungs- 
schiene  (49,  50)  in  Eingriff  steht,  und  wobei  die 
Rutsche  relativ  zu  der  zugehorigen  Fuhrungs- 
schiene  beweglich  ist,  urn  wahrend  des  Betrie- 
bes,  wenn  die  Entwicklungseinheiten  (31,  32) 
im  Gehause  der  Bildaufzeichnungsvorrichtung 
befestigt  sind,  den  Abstand  zwischen  der  licht- 
empfindlichen  Trommel  (20)  und  den  Entwick- 
lungseinheiten  (31,  32)  zu  verkleinern  und  zu 
vergroBern. 

Revendicatlons 

1.  Dispositif  de  developpement  en  plusieurs  cou- 
leurs  pour  un  appareil  de  formation  d'image 
comprenant  une  premiere  unite  de  developpe- 
ment  (31)  pourvue  d'un  premier  engrenage 
mene  (60)  et  susceptible  d'etre  rapprochee  et 
ecartee,  en  utilisation,  d'un  tambour  photosen- 
sible  (20),  une  deuxieme  unite  de  developpe- 
ment  (32)  pourvue  d'un  deuxieme  engrenage 
mene  (162),  adjacente  a  la  premiere  unite  (31) 
de  developpeur  et  susceptible  elle  aussi  d'etre 
rapprochee  ou  ecartee,  en  utilisation,  du  tam- 
bour  photosensible  (20),  un  mecanisme  de 
came  (37)  pour  deplacer  selectivement  I'une 
ou  I'autre  des  unites  (31,  32)  de  developpeurs 
vers  une  position  adjacente  au  tambour  (20)  et 
un  premier  et  un  deuxieme  engrenages  me- 
nants  (66,  166)  servant  a  entraTner  respective- 

ment  les  unites  de  developpeurs  (31,  32)  et 
situes  entre  les  unites  de  developpeurs  (31, 
32),  caracterise  en  ce  que  chaque  unite  de 
developpeur  (31,  32)  est  pourvue  d'un  engre- 

5  nage  intermediate  (64,  164)  en  liaison  d'entraT- 
nement  avec  I'engrenage  mene  particulier  (60, 
162)  et  susceptible  d'etre  engrene  avec  I'en- 
grenage  menant  particulier  (66,  166)  lors  d'un 
deplacement  de  I'unite  particuliere  du  develop- 

io  peur  (31,  32)  vers  une  position  adjacente  au 
tambour  (20),  chaque  engrenage  intermediaire 
(64,  164)  etant  porte  sur  un  element  de  sup- 
port  (63,  163)  qui  est  monte  de  fagon  mobile 
dans  I'unite  particuliere  de  developpeur  (31, 

is  32)  afin  de  permettre  a  I'engrenage  interme- 
diaire  (64,  164)  de  s'engrener  en  fonctionne- 
ment,  independamment  de  la  position  finale 
precise  des  unites  de  developpeurs  (31,  32) 
par  rapport  au  tambour  (20),  avec  I'engrenage 

20  menant  particulier  (66,  166)  lorsque  I'unite  de 
developpeur  (31  ,  32)  est  rapprochee,  en  utilisa- 
tion,  du  tambour  (20). 

2.  Dispositif  selon  la  revendication  1,  caracterise 
25  en  ce  que  la  premiere  et  la  deuxieme  unites 

(31,  32)  de  developpement  sont  supportees 
sur  des  elements  de  support  respectifs  (53, 
54)  qui  peuvent,  en  utilisation,  etre  rapproches 
et  ecartes  du  tambour  photosensible  (20). 

30 
3.  Dispositif  selon  la  revendication  1  ou  2,  carac- 

terise  en  ce  qu'au  moins  un  element  de  mon- 
tage  (63)  est  pourvu  d'un  autre  engrenage 
intermediaire  (62)  dispose  entre  I'engrenage 

35  mene  (60)  et  I'engrenage  intermediaire  (64). 

4.  Dispositif  selon  la  revendication  1,  2  ou  3, 
caracterise  en  ce  que  le  premier  et  le  deuxie- 
me  elements  de  montage  (63,  163)  sont  mon- 

40  tes  a  rotation  sur  des  elements  respectifs  de 
support  (53,  54). 

5.  Dispositif  selon  la  revendication  4,  caracterise 
en  ce  qu'un  premier  et  un  deuxieme  moyens 

45  de  sollicitation  (71,  171)  servant  a  solliciter  les 
engrenages  intermediates  respectifs  (64,  164) 
pour  qu'ils  s'engrenent  avec  les  engrenages 
menants  respectifs  (66,  166)  sont  disposes  en- 
tre  les  elements  respectifs  de  montage  (63, 

50  163)  et  les  elements  de  support  (53,  54). 

6.  Dispositif  selon  une  revendication  precedente 
quelconque,  caracterise  en  ce  qu'un  premier  et 
un  deuxieme  elements  de  butee  (70,  170)  sont 

55  disposes  de  fagon  a  degager,  des  engrenages 
menants  (66,  166),  les  engrenages  intermediai- 
res  respectifs  (64,  164)  par  un  deplacement 
des  elements  de  montage  respectifs  (63,  163) 

10 
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lorsque  les  unites  (31  ,  32)  sont  respectivement 
retractees,  en  utilisation,  du  tambour  photosen- 
sible  (20). 

7.  Dispositif  selon  une  revendication  precedente  5 
quelconque,  caracterise  en  ce  que  I'engrene- 
ment  correct  de  chaque  engrenage  interme- 
diaire  (64,  164)  avec  son  engrenage  menant 
respectif  (66,  166)  est  determine  par  une  ve- 
nue  en  butee  de  I'element  de  montage  respec-  10 
tif  (63,  163)  avec  un  element  (69,  169)  associe 
a  I'engrenage  menant  particulier  (66,  166). 

8.  Dispositif  selon  une  revendication  precedente 
quelconque,  caracterise  en  ce  que  la  premiere  is 
et  la  deuxieme  unites  de  developpement  (31, 
32)  sont  montees  chacune  de  fagon  amovible 
dans  le  corps  de  I'appareil  de  formation  d'ima- 
ge  en  pouvant  etre  coulissees,  en  utilisation, 
dans  la  direction  axiale  du  tambour  photosensi-  20 
ble. 

9.  Dispositif  selon  la  revendication  8,  caracterise 
en  ce  que  le  corps  de  I'appareil  (11)  de  forma- 
tion  d'image  est  pourvu  de  rails  de  guidage  25 
(49,  50)  s'etendant  dans  la  direction  axiale  du 
tambour  photosensible  (20)  afin  de  guider  la 
premiere  et  la  deuxieme  unites  de  developpe- 
ment  (31  ,  32),  respectivement,  chaque  unite  de 
developpement  (31  ,  32)  comprenant  un  coulis-  30 
seau  (51  ,  52)  qui  vient  en  contact  avec  les  rails 
de  guidage  respectifs  (49,  50),  le  coulisseau 
etant  mobile  par  rapport  au  rail  de  guidage 
correspondant  afin  de  fermer  et  d'elargir,  en 
utilisation,  la  distance  au  tambour  photosensi-  35 
ble  (20)  lorsque  les  unites  de  developpement 
(31  ,  32)  sont  montees  dans  le  corps  de  I'appa- 
reil  de  formation  d'image. 
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Fig.   1 
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Fig .   2 
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Fig.  3 
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Fig.  4 
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