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Description 

FIELD  OF  THE  INVENTION  AND  RELATED  ART 

The  present  invention  relates  to  an  image  form- 
ing  apparatus  such  as  an  electrophotographic  ma- 
chine  or  an  electrostatic  recording  machine,  or  partic- 
ularly  to  an  image  forming  apparatus  provided  with 
developing  means  movable  between  its  operative 
position  and  non-operative  position. 

A  movable  developing  apparatus  having  develop- 
ing  units  wherein  a  developing  unit  is  selectively 
moved  between  its  operative  position  and  non-oper- 
ative  position  in  relation  to  the  image  bearing  mem- 
ber,  is  used  in  a  multi-color  image  forming  machine 
or  in  a  full-color  image  forming  machine. 

In  a  commercialized  full-color  electro-photo- 
graphic  copying  machine,  a  rotary  member  support- 
ing  plural  developing  units  is  rotated  to  move  the  se- 
lected  developing  unit  to  the  operative  position.  The 
rotary  type  developing  device,  however,  requires  a 
considerable  space  for  the  mounting  thereof  in  the 
copying  machine,  and  therefore,  the  copying  appara- 
tus  necessarily  becomes  bulky.  Additionally,  the  at- 
titude  of  the  developing  units  varies  due  to  the  rota- 
tion  of  the  rotary  member,  with  the  result  of  higher  li- 
ability  of  the  developer  scattering  in  the  developing 
unit. 

In  order  to  solve  these  problems,  an  arrangement 
is  described  in  our  patent  specification  No.  EP-A- 
0381518  which  proposes  that  plural  developing  units 
are  supported  on  one  movable  base,  which  is  moved 
in  a  horizontal  plane  to  present  the  selected  develop- 
ing  unit  to  the  operative  position. 

In  this  image  forming  apparatus,  the  movable 
base  carrying  the  plural  developing  units  is  moved 
along  a  predetermined  straight  line,  and  the  develop- 
ing  unit  is  shifted  in  a  direction  perpendicular  to  the 
movement  direction  of  the  movable  base  using  the 
force  for  moving  the  movable  base  to  place  the  devel- 
oping  unit  at  the  operative  position. 

The  present  invention  relates  to  the  image  form- 
ing  apparatus  wherein  the  developing  unit  is  moved 
to  the  operative  position  where  it  is  positioned  cor- 
rectly,  and  is  directed  to  the  assured  positioning. 

An  object  of  the  present  invention  to  provide  an 
image  forming  apparatus  wherein  the  developing  unit 
is  correctly  positioned  at  the  operative  position,  so 
that  the  image  quality  is  high  without  blurness  of  the 
image. 

According  to  the  invention  there  is  provided  an 
image  forming  apparatus  comprising  a  latent  image 
bearing  means  and  a  developing  means  including  a 
developing  unit  having  a  developer  carrying  member 
for  carrying  thereon  and  supplying  a  developer  to 
said  image  bearing  means  and  supporting  means  for 
supporting  said  developing  unit  for  rotation  about  an 
axis,  the  developing  unit  being  movable  in  a  first  di- 

rection  between  a  position  remote  from  the  latent  im- 
age  bearing  means  and  a  position  adjacent  thereto, 
and  being  urged,  by  rotation  about  the  axis,  towards 
the  latent  image  bearing  means  in  a  second  direction, 

5  transverse  to  the  first,  into  a  developing  position  for 
developing  a  latent  image  on  the  latent  image  bearing 
means,  characterised  in  that  said  supporting  means 
includes  a  first  part  rotatably  supporting  said  devel- 
oping  unit  at  one  end  thereof  when  considered  long- 

10  itudinally  of  said  unit  and  a  second  part  supporting 
said  developing  unit  at  the  other  end  for  rotation 
thereof  and  for  movement  toward  and  away  from  the 
latent  image  bearing  means;  and  in  that  there  are  pro- 
vided  urging  means  for  resiliently  urging  the  develop- 

15  ing  unit  toward  the  latent  image  bearing  means  adja- 
cent  said  other  end,  and  driving  means  for  applying  a 
driving  force  to  the  developing  unit. 

The  apparatus  of  the  present  invention  aims  to 
provide  an  image  forming  apparatus  wherein  the  vi- 

20  bration  occurring  during  movement  of  the  developing 
unit  to  the  developing  position  is  minimized. 

In  the  accompanying  drawings:- 
Figure  1  is  a  side  view  of  a  developing  apparatus 

having  a  developing  unit  raising  mechanism  in  an  im- 
25  age  forming  apparatus  according  to  a  first  embodi- 

ment  of  the  present  invention. 
Figure  2  shows  a  driving  system  for  the  develop- 

ing  apparatus  of  Figure  1  . 
Figure  3  is  a  partial  top  plan  view  of  the  system 

30  shown  in  Figure  2. 
Figures  4  and  5  are  side  views  illustrating  a  de- 

veloping  apparatus  raising  mechanism  in  an  image 
forming  apparatus  according  to  a  second  embodi- 
ment  of  the  present  invention. 

35  Figure  6  is  a  rear  view  of  the  apparatus  of  Figure 
5. 

Figure  7  is  a  sectional  view  of  an  image  forming 
apparatus  according  to  an  embodiment  of  the  present 
invention. 

40  Figure  8  is  a  perspective  view  of  a  movable  base 
of  the  developing  apparatus. 

Figure  9  is  a  partial  side  view  as  seen  in  a  direc- 
tion  B  in  Figure  8. 

Figure  10  is  a  perspective  view  of  a  developing 
45  unit. 

Figure  11  is  a  perspective  view  of  a  toner  convey- 
ing  type  for  a  toner  supplier. 

Figure  12  is  a  perspective  view  of  a  toner  suppli- 
er. 

so  Figure  13  is  a  perspective  view  of  a  developing 
unit  raising  mechanism. 

Figure  14  is  a  side  view  of  the  developing  unit 
raising  mechanism. 

Figure  15  is  a  front  view  of  the  developing  unit 
55  and  the  photosensitive  drum  illustrating  the  relation- 

ship  therebetween. 
Figure  16  is  a  side  view  of  the  developing  unit 

raising  mechanism. 
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Figures  17  and  18  are  side  views  illustrating  a 
comparison  example  of  a  developing  unit  in  an  image 
forming  apparatus. 

Figures  19  and  20  are  side  views  of  another  com- 
parison  example  of  a  developing  unit  in  an  image 
forming  apparatus. 

Figure  21  is  a  side  view  of  an  embodiment  of  a  de- 
veloping  unit  raising  mechanism  in  an  image  forming 
apparatus. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  preferred  embodiment  of  the  present  inven- 
tion  will  be  described  in  conjunction  with  the  accom- 
panying  drawings. 

Referring  first  to  Figure  7,  there  is  shown  a  full- 
color  electrophotographic  copying  machine  as  an  ex- 
emplary  image  forming  apparatus  according  to  an 
embodiment  of  the  present  invention.  The  general  ar- 
rangements  will  first  be  described. 

The  copying  machine  has  an  image  bearing 
member  in  the  form  of  a  photosensitive  drum  rotat- 
able  in  a  direction  indicated  by  an  arrow  x  having  a 
surface  electrophotographic  photosensitive  layer,  in 
this  embodiment.  The  copying  machine  further  com- 
prises  a  primary  charger  2  at  the  leftside  of  the  pho- 
tosensitive  drum  1,  a  surface  potentiometer  3  for 
measuring  the  surface  potential  of  the  photosensitive 
drum  1  ,  a  developing  device  100  right  below  the  pho- 
tosensitive  drum  1  ,  a  horizontally  (left-right)  movable 
developing  device  100  right  below  the  photosensitive 
drum  1,  the  developing  device  100  having  a  plurality 
of  developing  units,  namely,  a  developing  unit  101M, 
a  developing  unit  101C,  a  developing  unit  101Y  and 
a  developing  unit  101BK,  an  image  transfer  device  5 
at  the  upper  right  of  the  photosensitive  drum  1,  a  pre- 
charger  6  for  decreasing  the  deposition  force  be- 
tween  the  photosensitive  drum  and  the  residual  toner 
remaining  on  the  surface  of  the  photosensitive  drum 
1  after  the  image  transfer  to  make  the  cleaning  oper- 
ation  easier,  at  a  position  right  above  the  photosen- 
sitive  drum  1  ,  and  a  cleaning  device  7  at  upper  left  of 
the  photosensitive  drum  1. 

At  the  upper  position,  there  is  an  optical  system 
10  to  project  light  information  corresponding  to  the 
image  of  the  original  on  the  platen  8  onto  the  photo- 
sensitive  drum  1  at  an  image  exposure  station  9  be- 
tween  the  primary  charger  2  and  the  surface  poten- 
tiometer  3.  The  optical  system  1  0  may  be  of  any  type, 
and  in  this  embodiment,  it  comprises  a  first  scanning 
mirror  11,  second  and  third  scanning  mirrors  12  and 
13  movable  in  the  same  direction  as  the  first  scan- 
ning  mirror  11  and  and  at  a  speed  which  is  one  half 
that  of  the  first  scanning  mirror,  an  imaging  lens  14, 
a  CCD  15  integral  with  B,  G  and  Rf  ilters,  a  laserscan- 
nerunit  16  and  fixed  mirrors  17  and  18.  The  scanner 
unit  16  is  of  a  known  type  which  deflects  the  laser 

beam  by  a  polygonal  mirror,  and  the  detailed  descrip- 
tion  thereof  is  omitted  for  simplicity. 

In  the  optical  system  10,  the  light  source  19  for 
5  illuminating  the  original  moves  together  with  the  first 

scanning  mirror  11.  Therefore,  the  reflected  light  im- 
age  of  the  original  scanned  by  the  first,  second  and 
third  scanning  mirrors  11,  12  and  13  is  passed 
through  the  lens  14  and  is  color-separated  by  the 

10  CCD  15  having  B-G-R  color  separation  filter,  and  is 
converted  into  electric  signals.  The  original  image  in- 
formation  signals  are  subjected  to  the  image  informa- 
tion  process  including  analog-digital  conversion  or 
the  like,  and  are  supplied  to  microprocessor  unit 

15  (MPU)  controlling  the  entire  copying  machine,  as  vid- 
eo  signals.  The  MPU  responsive  to  the  signals  oscil- 
lates  a  laser  beam  from  the  laser  unit  through  the  las- 
er  driver,  and  the  laser  beam  thus  generated  is  pro- 
jected  on  the  photosensitive  drum  1  while  being  im- 

20  agewisely  rendered  on  and  off,  thus  starting  the  copy 
sequential  operation. 

To  the  right  of  the  copying  machine  in  this  em- 
bodiment,  there  are  an  image  fixing  device  20  and  a 
sheet  feeding  device  30.  Between  the  transfer  drum 

25  5  and  the  fixing  device  20  and  between  the  transfer 
drum  5  and  the  sheet  feeding  device  30,  there  are 
transfer  sheet  conveying  systems  25  and  35. 

With  this  structure,  the  photosensitive  drum  1  is 
subjected  to  the  charging,  image  exposure,  develop- 

30  ing,  image  transfer  and  cleaning  operations  by  the 
primary  charger  2,  the  optical  system  10  and  the 
scanner  unit  16,  the  developing  device  1  00,  the  trans- 
fer  device  5  and  the  cleaning  device  7,  for  the  respec- 
tive  color  components  into  which  the  image  is  sepa- 

35  rated  by  the  CCD  15. 
The  developing  device  100,  which  will  be  descri- 

bed  in  detail  hereinafter  has  the  developing  units 
101M  (magenta  developing  unit),  101C  (cyan  devel- 
oping  unit),  101Y  (yellow  developing  unit)  and  101BK 

40  (black  developing  unit),  detachably  mounted  on  a 
movable  table  120  (Figure  3).  They  function  to  devel- 
op  the  respective  color  separated  components. 

The  transfer  device  5  is  typically  provided  with  a 
transfer  drum  5b  having  a  gripper  5a  for  gripping  the 

45  transfer  sheet  P  (image  receiving  member)  on  the 
periphery  thereof.  The  transfer  device  5  catches  the 
leading  edge  of  the  transfer  sheet  P  fed  through  the 
transfer  sheet  conveying  system  35  from  the  transfer 
sheet  cassette  31  or  32  of  the  feeding  device  30,  and 

so  carries  by  the  rotation  thereof  for  transferring  the  re- 
spective  color  images  from  the  photosensitive  drum 
1  to  the  transfer  sheet  carried  thereon.  In  the  image 
transfer  zone,  a  transfer  charger  5c  is  disposed  inside 
the  transfer  drum  5.  In  this  embodiment,  the  transfer 

55  sheet  P  is  caught  by  the  gripper,  but  this  is  not  limit- 
ing,  and  it  is  possible  that  the  transfer  sheet  P  is  elec- 
trostatically  attracted  on  the  transfer  sheet  carrying 
sheet  5b  by  electrostatic  attracting  means. 

After  the  respective  visualized  images,  namely, 
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the  toner  images  are  sequentially  transferred  onto 
the  transfer  sheet  P,  the  transfer  sheet  P  is  released 
from  the  gripper  5a,  and  is  separated  from  the  trans- 
fer  material  carrying  sheet  of  the  transfer  drum  5b  by 
the  separation  charger  8  and  the  separation  pawl  8'. 
Then,  the  transfer  sheet  P  is  conveyed  to  the  image 
fixing  device  20  by  the  transfer  material  conveying 
system  25.  The  toner  image  on  the  transfer  sheet  P 
is  fixed  on  the  transfer  sheet  by  the  fixing  device  20, 
and  the  transfer  sheet  is  discharged  to  the  tray  23. 

In  this  embodiment,  the  leading  edge  of  the 
transfer  material  P  is  mechanically  gripped  by  a  grip- 
per.  This  is  not  limiting,  and  another  structure  is  usa- 
ble  such  as  electrostatic  attraction  means  by  means 
of  which  the  transfer  material  is  electrostatically  at- 
tracted  on  the  transfer  drum. 

The  description  will  be  made  as  to  the  developing 
device  1  00  according  to  this  embodiment.  The  devel- 
oping  device  100  is  reciprocable  in  a  horizontal  plane, 
namely  left-right  direction  in  the  Figure.  Each  of  the 
developing  units  is  capable  of  being  presented  close 
to  the  photosensitive  drum  1  right  below  the  photo- 
sensitive  drum  1  with  a  predetermined  clearance.  It 
is  desired  that  each  of  the  developing  units  is  away 
from  the  photosensitive  drum  1  when  it  is  not  at  the 
developing  position.  Otherwise,  when  all  of  the  devel- 
oping  units  are  moved  in  the  vicinity  of  the  photosen- 
sitive  drum  1  ,  all  the  developing  units  are  close  to  the 
photosensitive  drum  1  even  when  they  are  returned 
to  the  original  position  (home  position)  after  the  de- 
veloping  operations  forthe  four  colors  are  completed. 
Then,  the  toner  erected  on  the  developer  carrying 
member,  that  is,  the  developing  sleeve  of  each  of  the 
developing  units  is  contacted  to  the  photosensitive 
drum,  with  the  result  that  the  unnecessary  toner  is 
deposited  on  the  photosensitive  drum. 

When  the  unnecessary  toner  is  deposited  on  the 
photosensitive  drum,  the  toner  is  entirely  or  partly 
transferred  onto  the  transfer  drum  5  to  contaminate 
the  transfer  drum  5,  when  there  is  no  transfer  mate- 
rial  between  the  photosensitive  drum  1  and  the  trans- 
fer  drum  5b. 

Adjacent  to  the  developing  operation  position  for 
the  photosensitive  drum  1,  there  are  disposed  the 
surface  potentiometer  3  and  a  baffle  plate  to  prevent 
transfer  of  the  foreign  matter  such  as  paper  dust  onto 
the  developing  sleeve  of  each  of  the  developing  units 
from  the  above.  In  order  to  maintain  the  predeter- 
mined  clearance  between  the  developing  sleeve  and 
such  elements  without  contact  therebetween,  each  of 
the  developing  units  is  desired  to  be  away  from  the 
photosensitive  drum  1  when  the  developing  opera- 
tion  is  not  performed. 

The  developing  device  100  movable  in  the  hori- 
zontal  plane  according  to  the  present  invention  is 
such  that  each  of  the  developing  units  is  in  the  vicinity 
of  the  photosensitive  drum  1  only  during  its  develop- 
ing  operation  when  it  is  right  below  the  photosensitive 

drum  1,  and  otherwise,  it  is  away  from  the  photosen- 
sitive  drum  1. 

Referring  to  Figures  8-16,  the  developing  device 
5  1  00  will  be  described  in  further  detail.  Inthis  embodi- 

ment,  the  developing  units  101  (101M,  101C,  101Y 
and  101BK)  have  the  same  structure,  but  the  colors 
of  the  developers  therein  are  different. 

Referring  to  Figure  1  0,  the  developing  unit  has  an 
10  elongated  developer  container  106  having  a  rectan- 

gular  cross-section.  In  the  developer  container  106, 
a  developing  sleeve  102  having  therein  a  magnet  is 
rotatably  supported.  At  the  longitudinal  opposite  ends 
of  the  developing  sleeve  102,  there  are  mounted  roll- 

is  ers  103  for  functioning  as  spacers  maintaining  prede- 
termined  clearances  from  the  photosensitive  drum  1  . 
To  one  of  the  longitudinal  ends  of  the  developing 
sleeve  102,  a  driving  gear  104  for  driving  the  devel- 
oping  sleeve  102  is  mounted. 

20  The  magnet  within  the  developing  sleeve  102  is 
correctly  positioned  in  the  developing  sleeve  102  by 
a  positioning  plate  190  disposed  at  the  other  longitu- 
dinal  end  of  the  developing  sleeve. 

At  the  opposite  ends  of  the  developer  container 
25  1  06,  there  are  supporting  shafts  105F  and  105R  co- 

axially  in  parallel  with  the  axis  of  the  developing 
sleeve  102.  The  supporting  shafts  are  effective  to 
position  and  mount  the  developing  units  101  on  the 
movable  table  120  (Figure  8)  which  will  be  described 

30  hereinafter.  Within  the  developer  container  106, 
there  are  screws  107  and  108  (only  the  shafts  thereof 
are  shown)  for  stirring  and  conveying  the  developer 
in  the  container.  The  screws  107  and  108  are  driven 
through  the  gear  train  (not  shown)  by  the  driving  gear 

35  1  04  of  the  developing  sleeve  1  02.  One  of  the  screws 
(that  is,  the  screw  107  in  this  embodiment)  is  project- 
ed  to  the  front  side  from  the  developer  container  1  06 
at  its  one  end,  and  the  projected  portion  is  connected 
with  a  conveying  pipe  160  which  is  in  turn  connected 

40  with  a  tonersupplier200  (Figure  13),  whichwill  bede- 
scribed  hereinafter.  Above  the  conveying  pipe  160, 
an  elongated  supply  port  106a'  is  formed  for  connec- 
tion  with  the  toner  supplier  200. 

More  particularly,  as  shown  in  Figure  1  1  ,  the  sup- 
45  ply  port  160a'  of  the  supply  pipe  160a  is  coupled  with 

a  supply  port241a  of  a  shutter241  of  the  supply  pipe 
202  of  the  toner  supplying  device  200.  Therefore, 
when  the  developing  unit  101  moves,  the  supply  port 
241a  is  guided  to  the  supply  port  160a'  of  the  devel- 

50  oping  unit,  following  the  horizontal  movement  of  the 
unit.  Then,  the  supply  pipe  202  swings  to  permit  nor- 
mal  supply  of  the  toner. 

Figure  12  shows  an  example  of  the  toner  supply 
device  200.  Figure  12  is  a  perspective  view  showing 

55  the  general  arrangement  of  the  toner  supply  device 
200  without  details.  The  toner  supply  device  200  has 
containers  201  M,  201  C,  201  Y  and  201  BK  for  contain- 
ing  the  magenta  developer,  the  cyan  developer,  the 
yellow  developer  and  the  black  developer,  respec- 

4 
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tively.  Supply  pipes  202M  -  BK  containing  therein  re- 
spective  screws  are  swingable  mounted  to  the  toner 
containers  201  M  -  BK  to  supply  the  tonerfrom  the  re- 
spective  container  to  the  developing  units  101M, 
101C,  101Yand  101BK.  The  toner  supply  port  241a 
of  the  shutter  241  of  the  supply  pipe  202  is  engaged 
with  a  part  of  the  developing  unit,  more  particularly, 
with  the  supply  port  160a',  as  described  hereinbefore 
so  as  to  supply  the  toner  to  the  developer  container 
106. 

The  toner  container  of  the  toner  supply  device 
200,  the  supply  pipes  and  other  supplying  devices  are 
mounted  on  the  supply  system  supporting  plate  203. 
The  supporting  plate  203  is  rotatably  mounted  to  a 
supporting  base  204  fixedly  mounted  on  a  front  plate 
(not  shown)  of  the  copying  machine  by  pins  205a  and 
205b.  When  the  copying  operation  is  to  be  effected, 
the  supply  system  supporting  plate  203  is  rotated  to- 
ward  the  front  plate,  and  is  fixed  by  screws  orthe  like 
to  the  front  plate  at  an  end  opposite  from  the  rotation- 
al  pivots. 

The  bottom  of  the  developer  container  106  is  pro- 
vided  with  guiding  legs  106b  (106b1  and  106b2), 
106c  (Figure  1).  The  guiding  legs  are  si  idably  engage- 
able  with  a  slide  guide  121  mounted  on  he  movable 
table  which  will  be  described  hereinafter. 

Figure  8  is  a  perspective  view  of  the  entire  devel- 
oping  device  100  of  the  copying  machine  from  the 
front,  left  and  upper  position.  In  this  Figure,  each  of 
the  developing  units  101  are  omitted  forthe  better  un- 
derstanding. 

The  developing  device  1  00  has  the  movable  table 
120  for  carrying  the  developing  units  101.  The  mov- 
able  table  120  is  provided  with  the  slide  guide  121 
(121M,  121C,  121Yand  121BK)  mounted  thereto  by 
screws.  The  slide  guide  121  is  engageable  with  the 
guiding  legs  106b  and  106c  of  the  associated  devel- 
oping  unit.  It  is  slidable  in  the  direction  indicated  by 
an  arrow  A. 

The  movable  table  120  has  a  rear  supporting 
plate  122  and  a  front  supporting  plate  123  corre- 
sponding  to  each  of  the  slide  guides  121.  The  rear 
supporting  plate  122  has  an  opening  122'  engage- 
able  with  the  rotational  shaft  105R  of  he  developing 
unit  101,  and  the  front  supporting  plate  123  has  an 
opening  123'  engageable  with  the  rotational  shaft 
105F  of  the  developing  unit  101.  After  the  developing 
unit  101  is  inserted  along  the  slide  guide  121,  and 
then  the  shaft  105R  is  engaged  with  the  opening  122' 
of  the  rear  supporting  plate  122,  the  shaft  105F  is  en- 
gaged  with  the  opening  123'  of  the  front  supporting 
plate  123,  and  thereafter,  the  front  supporting  plate 
123  is  mounted  by  screws  to  the  base  table. 

Referring  also  to  Figure  9,  the  movable  base  ta- 
ble  120  is  provided  with  a  rail  127  at  its  rear  end.  The 
rail  127  is  slidably  engaged  with  a  rail  supporting  ta- 
ble  128  mounted  on  a  rear  plate  50  fixed  on  a  bottom 
plate  60  of  the  copying  machine.  On  the  other  hand, 

to  the  front  end  of  the  base  table  120,  a  roller  129  is 
rotatably  supported  through  a  supporting  plate  130. 
The  roller  129  has  a  bearing  therein.  The  roller  129  is 

5  capable  of  rolling  on  the  base  plate  60. 
With  the  above  structures,  the  movable  base  ta- 

ble  120  is  movable  relative  to  the  base  plate  60  and 
the  rear  plate  50. 

The  driving  of  the  movable  table  120  is  accom- 
10  plished  by  transmitting  the  driving  force  of  a  stepping 

motor  132  mounted  on  the  bottom  plate  60  by  an  un- 
shown  supporting  means  to  a  rack  131  fixedly  mount- 
ed  on  the  base  table  120  through  a  gear  train  mount- 
ed  on  the  supporting  means  and  comprising  the 

15  gears  133,  134  and  135.  The  stepping  motor  132, 
gears  133  -  135  are  constituted  as  a  unit,  which  is 
mounted  on  the  bottom  plate  60. 

In  this  embodiment,  the  developing  device  100  is 
horizontally  moved  substantially  in  a  tangential  direc- 

20  tion  of  the  photosensitive  drum  to  the  photosensitive 
drum  1  together  with  the  base  table  120,  so  that  a  se- 
lected  one  of  the  developing  units  is  moved  to  the 
position  substantially  right  below  the  photosensitive 
drum  1,  and  then,  it  is  raised  toward  the  photosensi- 

25  tive  drum  1  and  fixed  at  the  operating  position  with 
a  predetermined  clearance  from  the  photosensitive 
drum  1. 

Figure  13  is  a  perspective  view  illustrating  a 
mechanism  for  raising  the  developing  unit  to  position 

30  it  relative  to  the  photosensitive  drum  1  .  For  the  pur- 
pose  of  easier  understanding,  the  movable  base  120, 
the  slide  guide  121  M  forthe  developing  unit  101  M  are 
shown  by  chain  lines,  and  the  slide  guides  121C, 
121Y  and  121  BK  for  the  other  developing  units  are 

35  omitted. 
To  the  backside  of  the  slide  guide  121  M,  a  short 

rack  140M  is  fixed,  and  similar  racks  140  are  mount- 
ed  to  the  slide  guides  121C,  121Yand  121  BK  of  the 
other  developing  units.  In  addition,  to  the  backside  of 

40  the  base  120,  a  long  rack  141  is  fixedly  mounted. 
On  the  other  hand,  the  bottom  plate  60  has  a  ro- 

tational  shaft  142  rotatably  supported  by  a  support- 
ing  plate  143.  To  the  shaft  142,  a  clutch  gear  144  is 
mounted  at  a  position  for  engagement  with  the  back- 

45  side  rack  141  of  the  base  120.  When  a  voltage  is  ap- 
plied  to  the  clutch  gear  144,  the  rotation  of  the  gear 
is  transmitted  to  the  shaft  142. 

To  the  shaft  142,  a  gear  145  is  mounted  at  a  pos- 
ition  for  engagement  with  the  rack  140M  at  the  back- 

so  side  of  the  side  guide  121.  The  number  of  teeth  Z144 
of  the  clutch  gear  144  is  smaller  than  the  number  of 
the  teeth  Z145  of  the  gear  145.  The  reason  for  this 
will  be  described  hereinafter. 

Adjacent  to  the  gear  145,  a  ring  146  is  fixedly 
55  mounted  on  the  rotational  shaft  142,  and  a  coil  spring 

147  is  mounted  between  the  gear  145  and  the  ring 
146.  An  end  of  the  coil  spring  147  is  engaged  with  an 
unshown  groove  formed  in  the  ring  146,  and  the  other 
end,  as  shown  in  Figure  14,  is  engaged  with  a  hole 

5 
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145a  formed  in  a  side  of  the  gear  145.  The  gear  145 
is  provided  with  a  parallel  pin  groove  145b  in  the  form 
of  a  sector,  and  the  gear  145  is  urged  in  the  direction 
D  by  the  coil  spring  147  so  that  an  end  of  the  sector 
groove  is  abutted  to  the  parallel  pin. 

Figure  15  shows  the  relation  between  the  devel- 
oping  unit  1  01  and  the  photosensitive  drum  1  as  seen 
in  the  direction  E  in  Figure  10.  When  one  of  the  de- 
veloping  units  101  is  to  perform  its  developing  oper- 
ation,  it  is  rotated  about  the  pins  105F  and  105R  until 
the  abutment  rolls  103  abut  the  photosensitive  drum, 
so  that  it  is  raised  until  the  gap  between  the  photo- 
sensitive  drum  1  and  the  developing  sleeve  102  be- 
comes  a  predetermined  level. 

In  the  structure  described  above,  when  the  main 
switch  of  the  copying  machine  is  actuated,  the  dis- 
crimination  is  made  as  to  whet  her  or  not  the  base  120 
is  at  the  home  positions  or  not.  The  discrimination  is 
accomplished,  as  shown  in  Figure  8,  by  a  sensor  181 
constituted  by  a  light  emitting  element  and  a  light  re- 
ceiving  element  fixedly  mounted  on  the  bottom  plate 
60  and  a  light  blocking  plate  180  adjustably  mounted 
to  the  base  120.  If  the  base  120  is  not  at  the  home 
position,  the  stepping  motor  132  rotates  to  move  the 
base  120  until  the  light  of  the  sensor  181  is  blocked 
by  the  blocking  plate  180,  that  is,  until  it  reaches  the 
home  position. 

Referring  to  Figure  16,  the  further  description 
will  be  made.  The  home  position  is  set  to  be  the  pos- 
ition  where  the  magenta  developing  unit  101M  is 
away  from  right  below  the  photosensitive  drum  1  to- 
ward  left  as  seen  from  the  front  by  a  distance  I,  where 
I  is  a  distance  between  the  pin  105F  when  the  devel- 
oping  sleeve  102  is  right  below  the  photosensitive 
drum  1  and  a  pin  105F  when  it  is  at  the  home  position, 
and  is  equal  to  the  intervals  between  adjacent  devel- 
oping  units.  The  position  is  adjusted  by  adjusting  the 
light  blocking  plate  180. 

When  a  copy  button  is  actuated  to  start  the  copy- 
ing  operation,  the  microprocessor  unit  (MPU)  for  con- 
trolling  the  operation  of  the  main  assembly  of  the 
copying  machine  supplies  a  signal  to  a  pulse  gener- 
ator  for  the  stepping  motor  132  for  driving  the  base 
120  to  displace  the  base  120  at  a  predetermined 
speed  until  the  developing  sleeve  102  of  the  magenta 
developing  unit  101M  is  placed  right  below  the  pho- 
tosensitive  drum  1.  Then,  the  pulse  generator  pro- 
duces  pulse  signals  corresponding  to  the  movement 
distance  and  the  moving  speed,  and  the  pulse  signals 
are  reformed  and  distributed  by  the  driver  of  the  step- 
ping  motor  132,  so  that  the  electric  current  is  supplied 
to  the  coils  of  the  stepping  motor  in  a  predetermined 
sequence  forthe  respective  pulses,  by  which  the  mo- 
tor  132  is  rotated. 

The  stepping  motor  132  stepwisely  rotates  by  a 
predetermined  angle  in  accordance  with  the  number 
of  input  pulses,  and  the  angular  error  is  extremely 
small,  and  therefore,  the  stop  position  of  the  base  120 

is  very  accurate,  so  that  the  influence  to  the  image 
due  to  the  variation  in  the  stoppage  accuracy  is  neg- 
ligible. 

5  Together  with  movement  of  the  base  120,  the 
magenta  developing  unit  101M  is  raised  to  approach 
the  photosensitive  drum  1.  The  raising  operation  will 
be  described  in  detail. 

Referring  back  to  Figure  13,  as  described  here- 
10  inbefore,  the  rack  141  and  the  clutch  gear  144  are  in 

meshing  engagement  with  each  other  at  the  home 
position  of  the  base  120.  Immediately  before  the  base 
120  starts  its  movement,  the  clutch  of  the  clutch  gear 
144  is  shifted  to  an  engaging  position,  so  that  the 

15  shaft  142  and  the  gear  145  rotate  together  with  the 
movement  of  the  base.  During  the  movement  of  the 
base  120,  the  racks  140  fixedly  mounted  on  the  bot- 
tom  of  the  slide  guide  121  are  brought  into  meshing 
engagement  with  the  rotating  gears  145. 

20  The  number  of  teeth  Z144  of  the  clutch  gear  144 
is  smaller  than  the  number  of  teeth  Z145  of  the  gear 
145.  Therefore,  if  it  is  assumed  that  the  position 
where  the  rack  140  start  to  mesh  with  the  gear  145 
is  away  by  h  (Figure  16,  h  <  l2)  the  clutch  gear  144  ro- 

25  tates  through  a  distance  h  on  a  pitch  circle  thereof 
when  the  base  120  moves  through  the  distance  l^ 
The  distance  h  is  converted  to  a  rotational  angle  of 
the  shaft  142  as  follows. 

a  =  |  ̂ 144  (rad) 
30  where  r144  is  a  radius  of  the  pitch  circle  of  the  clutch 

gear  144. 
Therefore,  the  circumferential  length  on  the  pitch 

circle  through  which  the  gear  145  rotates,  that  is,  the 
movement  distance  l2ofthe  slide  guide  121M  integral 

35  with  the  rack  140  meshed  with  the  gear  145  is 

12  =  (X  x  r 1 4 5  

4Q  
=  I i   x  ( r 1 4 5 / r 1 4 4 )  

where  r145  is  a  radius  of  the  pitch  circle  of  the  gear 
145. 

Here,  Z145  >  Z144,  that  is,  r145  >  r144,  and 
45  therefore,  l2>  Ii-  Thus,  from  the  start  to  the  end  of  the 

li  movement  of  the  base  120,  the  slide  guide  121M 
slides  relative  to  the  base  121  by  the  distance  l2  - 
By  the  movement  by  \2-\\  of  the  slide  guide  121  M  rel- 
ative  to  the  base  120,  as  shown  in  Figure  16,  the  slide 

50  guide  121M  pushes  the  leg  106b  of  the  developing 
unit  101M  which  is  rotatable  on  the  base  120  about 
the  pins  105F  and  105R. 

As  a  result,  the  magenta  developing  unit  101  M  is 
raised  in  the  direction  B  during  the  movement  of  the 

55  base  120  and  is  stopped  at  a  position  close  to  the 
photosensitive  drum  1  at  a  position  right  below  the 
photosensitive  drum  1  by  the  abutment  rollers  103. 
At  the  time  of  the  raising  movement,  the  leg  106C  of 
the  developer  container  106  moves  away  from  the 
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slide  guide  121  M,  as  will  be  understood  from  the  Fig- 
ure,  and  therefore,  as  shown  in  Figure  8,  the  slide 
guide  121  has  a  cut-away  portion  121  M'  correspond- 
ing  to  the  leg  106C  to  permit  this  movement. 

In  order  to  urge  the  abutment  rollers  103  to  the 
photosensitive  drum  1  with  a  predetermined  pres- 
sure,  the  distance  through  which  the  developing  unit 
1  01  M  is  raised  in  the  direction  B  is  d  +  a  (a:  positive), 
where  d  is  a  distance  between  the  abutment  rollers 
1  03  and  the  surface  of  the  photosensitive  drum  at  the 
home  position.  To  provide  the  properraising  distance, 
one  skilled  in  the  art  determines  the  number  of  teeth 
of  the  gears  145  and  144  in  consideration  of  the 
movement  distance. 

When  the  developing  unit  101M  is  positioned 
closely  to  the  photosensitive  drum  1  through  the 
abutment  roller  103  right  below  the  photosensitive 
drum  1,  the  developing  unit  101  M  receives  a  reaction 
force  from  the  photosensitive  drum  1  ,  corresponding 
to  the  distance  a.  The  gravity  force  applied  to  the  de- 
veloping  unit  is  added  to  the  reaction  force.  The  sum 
of  the  forces  tends  to  rotate  the  developing  unit  101  M 
about  the  pins  105F  and  105R  in  the  clockwise  direc- 
tion,  and  therefore,  the  slide  guide  121  M  is  pushed  to 
the  left  (opposite  from  the  direction  A)  by  the  leg  1  06b 
of  the  developer  container.  By  this,  the  rack  104M 
meshed  with  the  slide  guide  121  M  tends  to  rotate  the 
gear  145  in  the  counterclockwise  direction.  The  gear 
145,  as  described  hereinbefore,  is  urged  in  the  direc- 
tion  D  by  the  coil  spring  147.  However,  the  coil  spring 
flexes  until  the  reaction  force  from  the  photosensi- 
tive  drum  1  and  the  movement  of  the  developing  units 
are  balanced  with  the  urging  force  by  the  coil  spring. 
The  flexibility  is  provided  by  the  parallel  pin  groove 
145b  in  the  sector  form  of  the  gear  145. 

Thus,  briefly,  the  operation  is  as  follows.  From 
the  point  where  rack  140  starts  to  mesh  with  gear 
145,  the  base  120  moves  through  the  distance  ^.Ac- 
cordingly,  pin  105F  must  also  move  through  distance 
1j.  By  the  action  of  clutch  gear  144,  this  rotates  the 
shaft  142  through  a  certain  angle,  which  also  rotates 
gear  145  (driven  by  spring  147).  However,  because  of 
the  different  number  of  teeth  on  gears  145  and  144, 
gear  145  drives  short  rack  140  through  distance  1_2- 
Accordingly,  leg  106b  is  driven  through  distance  1_2- 
Therefore,  the  bottom  of  developer  container  106 
moves  further  than  the  top  of  container  106  by  the 
distance  1_2  -  1j,  so  that  the  container  106  pivots 
round  pin  105F,  raising  it  up  to  the  photosensitive 
drum  1.  After  the  abutment  rollers  103  have  abutted 
against  the  photosensitive  drum  1,  no  further  upward 
rotation  of  the  developer  container  106  is  possible. 
Therefore  as  base  120  continues  to  move,  the  gear 
145  rotates  with  a  slower  angular  velocity  than  gear 
144  and  shaft  142,  and  this  difference  in  rotational 
velocity  results  in  flexing  of  the  coil  spring  147,  which 
thereby  provides  a  reaction  force  which  presses  the 
abutment  rollers  103  firmly  against  the  photosensi- 

tive  drum  to  locate  the  developer  container  106. 
The  wire  diameter  and  the  number  of  windings  of 

the  coil  spring  147  are  determined  so  that  the  reac- 
5  tion  force  from  the  photosensitive  drum  1  ,  that  is  the 

pressing  force  ofthe  abutment  rollers  103tothe  pho- 
tosensitive  drum  1  is  a  predetermined  proper  force. 
The  rotational  shaft  142  is  coupled  with  the  stepping 
motor  132  through  the  clutch  gear  144,  the  rack  141 

10  and  the  rack  131  .  The  self-retaining  force  ofthe  step- 
ping  motor  132  acts  on  the  rotational  shaft  142,  so 
that  the  correct  movement  ofthe  base  is  accomplish- 
ed  without  influence  ofthe  rotation  ofthe  gear  145. 

In  the  manner  described  above,  when  the  devel- 
15  oping  unit  101M  is  raised,  the  abutment  rollers  103 

are  press-contacted  to  the  photosensitive  drum  1 
with  a  predetermined  force,  the  developing  sleeve 
1  02  is  placed  close  to  the  photosensitive  drum  1  with 
a  predetermined  clearance  therebetween. 

20  When  the  developing  action  for  the  magenta  col- 
or  is  completed,  the  clutch  gear  144  (Figure  1  3)  is  dis- 
engaged.  This  releases  the  rotation  ofthe  shaft  142, 
so  that  the  fear  145  integral  therewith  becomes  freely 
rotatable.  Then,  the  reaction  force  from  the  photo- 

25  sensitive  drum  1  and  the  gravity  applied  to  the  devel- 
oping  unit  1  01  M  causes  the  leg  1  06b  ofthe  developer 
container  106  to  push  the  slide  guide  121M  back,  that 
is,  to  the  left.  Thus,  the  developing  unit  1  01  M  returns 
to  the  lower  position  shown  at  the  left  of  Figure  16  to 

30  be  away  from  the  photosensitive  drum  1  . 
Subsequently,  the  stepping  motor  132  rotates 

through  a  predetermined  amount,  and  the  clutch  gear 
144  is  engaged,  by  which  the  cyan  developing  unit 
101C  is  raised  right  below  the  photosensitive  drum  1. 

35  Then,  the  developing  sleeve  102  is  driven  to  effect 
the  cyan  color  developing  operation. 

In  the  similar  manner,  the  yellowand  black  devel- 
oping  operations,  and  the  image  transfer  operation 
for  the  respective  colors  on  the  same  transfer  mate- 

40  rial,  are  performed,  and  then,  the  transfer  sheet  is 
separated  from  the  transfer  drum  5  by  a  separation 
charger  8  and  the  separation  pawl  8'.  It  is  then  fixed 
by  an  image  fixing  apparatus  and  is  discharged  to  the 
discharge  tray  23,  so  that  the  copy  operation  is  com- 

45  pleted. 
As  described  in  the  foregoing,  since  the  develop- 

ing  device  is  movable  in  a  horizontal  plane  below  the 
photosensitive  drum,  the  developing  device  may  be 
located  below  the  transfer  drum,  and  the  developing 

so  sleeve  is  at  the  upper  portion  of  the  developer  con- 
tainer.  Therefore,  the  scattering  ofthe  toner  and  car- 
rier  can  be  suppressed  much  more  than  in  conven- 
tional  full-color  electrophotographic  copying  ma- 
chines.  Thus,  the  necessity  for  preventing  the  toner 

55  and  carrier  scattering  and  for  cleaning  the  apparatus 
can  be  eliminated,  and  in  addition,  a  large  rotatable 
developing  unit  frame  member  can  be  eliminated.  As 
a  result,  a  small  size  low  cost  full-color  copying  ma- 
chine  can  be  produced. 

7 
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In  the  developing  apparatus  of  the  above  em- 
bodiments,  the  plural  developing  units  are  not  sup- 
ported  on  a  rotatable  frame,  but  are  supported  for 
horizontal  movement,  and  therefore,  the  developing 
units  are  not  reversed.  For  this  reason,  the  behavior 
ofthe  developer  in  the  developing  units  is  stabilized, 
whereby  the  control  of  the  toner  and  carrier  mixture 
ratio  (T/C  ratio)  can  be  performed  more  accurately 
than  in  the  conventional  apparatus.  This  enables  sta- 
bilized  images  to  be  produced  at  all  times,  which  will 
be  also  desired  by  the  users. 

When  the  above  described  advantageous  struc- 
ture  is  employed,  the  developing  units  are  located  be- 
low  the  photosensitive  drum,  and  the  selected  devel- 
oping  unit  is  raised  to  the  photosensitive  drum.  In  this 
respect,  the  following  problems  have  been  found. 

Referring  to  Figure  15,  the  developing  unit  101 
are  supported  at  four  positions,  more  particularly,  by 
the  front  side  pin  105F,  the  rear  side  pin  105R,  a  front 
side  abutment  roller  103F  and  a  rear  side  abutment 
roller  103R.  If  the  supporting  pins  105Fand  105Rare 
fixed,  one  of  the  abutment  rollers  103F  and  103R  is 
not  abutted  as  long  as  the  drum  axis  and  the  devel- 
oping  unit  axis  are  not  completed  parallel  to  each 
other. 

Even  if  special  tools  are  used  to  establish  paral- 
lelism  between  the  axis  of  the  photosensitive  drum 
and  the  axis  of  the  developing  unit,  they  can  not  be 
completely  parallel,  so  that  it  is  difficult  to  assure  the 
gap  between  the  photosensitive  drum  1  and  the  de- 
veloping  sleeve  102  on  the  order  of  several  hundreds 
microns.  Additionally,  the  assembling  operation  is 
difficult,  and  the  number  of  parts  for  the  adjustment 
is  increased. 

The  possibility  of  using  a  flexible  structure  forthe 
developing  unit  particularly  for  the  developercontain- 
er  is  considered.  However,  it  is  difficult  from  the 
standpoint  of  properly  sealing  the  magnet  roller,  as- 
suring  the  sealing  ofthe  screw  shaft  and  assuring  the 
accuracy  of  the  gap  between  the  drum  and  the 
sleeve. 

Figure  17  shows  a  generally  used  solution  to 
such  a  problem,  in  which  one  ofthe  front  and  rear  pins 
are  supported  with  play. 

More  particularly,  the  front  side  pin  105F  is  re- 
ceived  by  a  bearing  109F',  and  the  bearing  109F'  is 
supported  in  a  hole  109F"  elongated  in  the  vertical  di- 
rection,  the  hole  being  formed  in  a  supporting  plate 
123  securedly  mounted  on  the  main  assembly  ofthe 
developing  apparatus. 

However,  the  inventors'  experiments  have 
shown  that  the  front  side  pin  105F  does  not  rise  from 
the  bottom  end  ofthe  elongated  slot,  as  schematical- 
ly  shown  in  Figure  18,  with  the  result  that  the  abut- 
ment  roller  103F  did  not  contact  the  photosensitive 
drum. 

Figure  19  shows  the  analysis  for  the  reason.  As 
will  be  understood,  the  reason  is  that  the  raising  force 

forthe  developing  unit  is  in  the  direction  tangential  to 
the  movement  track  of  the  developing  unit  rotation 
from  the  standpoint  of  most  efficient  rotational  move- 

5  ment,  so  thatthe  force  forraising  the  pin  105F  is  hard- 
ly  applied. 

Figure  20  shows  an  example  of  a  solution,  in 
which  an  upward  force  strong  enough  to  bear  the 
weight  ofthe  developing  unit  is  applied  at  a  position 

10  right  below  the  pin  105F.  Then,  the  component  of  the 
force  effective  for  the  rotation  is  reduced,  so  that  the 
raising  mechanism  has  to  apply  to  the  developing  unit 
the  force  which  is  larger  by  the  corresponding  de- 
gree,  with  the  result  of  increased  load  to  the  raising 

15  mechanism,  so  that  it  is  most  desirable. 
Figure  21  shows  the  structure  by  which  the 

above  described  problems  are  avoided.  In  this  struc- 
ture,  the  bearing  109F'  supporting  the  front  pin  105F 
is  raised  to  the  top  end  ofthe  vertically  elongated  slot 

20  109F"  against  the  weight  of  the  developing  unit  101 
by  the  urging  force  ofthe  spring  110.  Since  the  front 
side  pin  1  05F  is  at  a  position  above  the  rear  pin  1  05R, 
the  front  abutment  roller  103F  first  abuts  the  photo- 
sensitive  drum  1  when  the  developing  unit  swings. 

25  The  force  of  the  slide  guide  121  to  the  leg  106b 
produces  a  moment  about  the  pin  105F,  and  a  force 
is  applied  to  the  photosensitive  drum  1  by  the  abut- 
ment  roller  103F,  so  that  the  developing  unit  101  re- 
ceives  a  reaction  force  in  the  downward  direction.  By 

30  the  downward  force,  the  pin  105F  lowers  against  the 
raising  force  of  the  spring  110  until  it  is  stopped  when 
the  rear  abutment  roller  is  abutted  to  the  photosensi- 
tive  drum  so  that  it  is  supported  at  the  three  points, 
namely,  the  two  abutment  rollers  and  one  ofthe  pins. 

35  Using  the  above  described  mechanism,  the  de- 
veloping  device  movable  in  the  horizontal  plane  can 
be  placed  below  the  photosensitive  drum,  and  any 
selected  one  of  the  developing  units  thereon  can  be 
shifted  toward  the  photosensitive  drum. 

40  However,  the  elastic  force  of  the  spring  110  for 
raising  the  pin  105F  is  required  to  be  relatively  large, 
and  therefore,  a  correspondingly  large  force  is  re- 
quired  to  be  applied  to  the  developing  unit  to  over- 
come  it.  This  will  be  described  in  further  detail. 

45  With  the  U-shaped  spring  110  as  shown  in  Figure 
21,  it  is  difficult  to  provide  a  correct  spring  force.  Ifthe 
spring  force  is  enough  to  provide  the  required  raising 
force,  the  front  pin  is  not  fixed,  so  that  the  pivot 
moves  when  any  swinging  force  is  applied  to  the  leg 

so  106b  of  the  developing  unit,  and  therefore,  the  front 
abutment  roller  103F  is  not  abutted  with  sufficient 
abutment  force,  even  to  such  an  extent  that  the  abut- 
ment  roller  103F  is  not  contacted  to  the  drum. 

In  order  to  assuredly  raising  it,  the  spring  force  of 
55  the  spring  110  is  desired  to  be  sufficiently  large  with 

ample  safety  factor.  The  position  of  the  front  pin 
109F'  at  the  time  when  the  developing  unit  it  raised 
may  be  closer  to  the  top  end  of  the  elongated  slot 
1  09F"  or  to  the  bottom  end  thereof,  corresponding  to 

8 



15 EP  0  415  773  B1 16 

the  inclination  of  the  rotational  axis  relative  to  the 
axis  ofthe  photosensitive  drum.  The  spring  force  is 
required  to  be  set  such  that  the  sufficient  spring  force 
can  be  provided  even  if  the  bearing  109F'  is  close  to 
the  top  end  ofthe  elongated  slot  109",  and  therefore, 
the  expansion  ofthe  spring  110  is  small.  Therefore, 
when  the  bearing  109F'  is  close  to  the  bottom  end  of 
the  elongated  slot  109F",  and  therefore,  the  expan- 
sion  of  the  spring  is  large,  the  force  required  for  ex- 
panding  the  spring  110  is  further  increased.  For  this 
reason,  too,  the  spring  force  of  the  spring  110  tends 
to  be  large.  In  the  raising  operation  ofthe  developing 
unit  described  in  conjunction  with  Figure  21  ,  the  front 
abutment  roller  103F  first  abuts  the  drum,  and  then, 
the  raising  spring  110  is  expanded  by  the  moment 
provided  by  the  pushing  force  ofthe  slide  guide  121 
to  the  left  106b,  by  which  the  rotational  axis  becomes 
parallel  to  the  axis  ofthe  photosensitive  drum.  As  de- 
scribed  hereinbelow,  if  the  spring  force  ofthe  raising 
spring  110  is  large,  the  force  required  for  rotating  the 
developing  unit  is  large,  correspondingly,  so  that  the 
load  to  the  raising  mechanism  is  increased. 

More  particularly,  in  order  to  assure  the  mechan- 
ical  strength  of  the  racks  and  gears  for  driving  the 
slide  guide  121,  high  strength  materials  and  large 
gear  width  are  required  with  the  result  of  increased 
cost  and  increased  space. 

In  this  embodiment,  the  developing  unit  raising 
force  is  provided  by  the  driving  system  for  the  mov- 
able  base  102  for  carrying  the  developing  unit,  and 
therefore,  the  load  to  the  base  driving  motor  is  in- 
creased.  If  the  raising  force  is  further  increased,  the 
impact  or  shock  caused  upon  abutment  of  the  abut- 
ment  rollers  103F  and  103R  to  the  photosensitive 
drum  1  becomes  large  with  the  result  of  non-uniform 
pitch  of  the  image  and  misregistration  of  the  color, 
thus  degrading  the  image  quality.  In  addition,  the 
noise  is  increased. 

According  to  an  embodiment  of  the  present  in- 
vention,  the  driving  mechanism  for  the  developing 
sleeve  is  improved  to  solve  the  above  problems. 

Figures  1,  2  and  3  illustrate  a  developing  appa- 
ratus  100  according  to  an  embodiment  ofthe  present 
invention. 

Referring  to  Figure  3,  in  this  embodiment,  the 
rear  supporting  plate  124  supports  the  driving  gears 
and  clutches  which  will  be  described  in  detail  herein- 
after  and  also  supports  a  supporting  plate  126  for 
supporting  the  motor  125  for  driving  the  developing 
sleeve.  Figure  2  shows  a  driving  system  as  seen  from 
the  front  side  of  the  rack  1  31  ,  that  is,  in  the  direction 
C  in  Figure  8,  and  Figure  3  is  a  top  plan  view  thereof. 

Referring  to  Figures  2  and  3,  the  output  of  the 
motor  125  in  this  embodiment  is  transmitted  from  its 
output  gear  150  to  the  idler  gear  152  mounted  on  the 
drive  base  124,  and  further  to  a  clutch  gear  153M 
which  has  a  rotational  shaft  154  rotatably  mounted  on 
the  drive  base  124  and  the  supporting  plate  155  and 

which  selectively  transmits  the  driving  force  to  the 
developing  sleeve  102.  The  driving  force  from  the 
clutch  gear  153M  is  transmitted  through  the  rotation- 

5  al  shaft  154  to  the  gear  158  mounted  on  the  drive 
base  124.  The  gear  158  is  meshed  with  the  driving 
gear  157  for  the  developing  sleeve  to  transmit  the 
force  thereto  from  the  motor.  At  this  time,  the  shaft 
156  of  the  gear  157  is  coaxial  with  a  hole  122'  formed 

10  in  the  rearshaft  supporting  plate  122  cramped  on  the 
rear  supporting  plate  124. 

When  the  magenta  developing  unit  101M  is  in- 
serted  along  the  sliding  guide  121  M,  the  shaft  105R 
ofthe  developing  unit  101  is  engaged  with  the  hole 

15  122'  of  the  rear  supporting  plate  122,  as  shown  in  Fig- 
ure  3  (top  plan  view),  by  which  the  developing  sleeve 
driving  gear  1  57  and  the  gear  1  04  mounted  to  the  end 
ofthe  developing  sleeve  102  are  meshed  with  each 
other  with  a  predetermined  backlash. 

20  Figure  1  shows  best  the  way  of  force  transmis- 
sion  when  the  developing  unit  101  receives  the  driv- 
ing  force,  in  this  embodiment,  Figure  1  shows  the  de- 
veloping  unit  101  as  seen  in  the  direction  C  in  Figure 
8.  Forthe  best  understanding,  the  drive  base  124  and 

25  the  gears  and  clutches  ofthe  driving  system  are  omit- 
ted  with  the  exception  that  the  developing  sleeve 
driving  gear  157. 

The  developing  unit  101  is  moved  to  below  the 
photosensitive  drum  1  at  the  development  operating 

30  timing,  and  simultaneously,  it  is  urged  to  the  slide 
guide  121  by  force  F1  and  is  rotated  about  an  axis  200 
(which  corresponds  to  the  pin  105R  in  Figure  10)  to 
be  raised.  Then,  the  developing  sleeve  driving  gear 
157  which  is  mounted  on  the  drive  supporting  plate 

35  1  22  (Figure  3)  coaxially  with  the  pivot  200  drives  the 
gear  104  ofthe  developing  unit,  thus  transmitting  the 
driving  force  to  rotate  the  developing  sleeve.  The  gear 
1  04  and  the  pivot  200  are  positioned  as  shown  in  Fig- 
ure  1  .  More  particularly,  the  pivot  200  is  disposed  at 

40  the  right  side  of  the  gear  104  in  Figure  1  and  at  the 
same  level  as  or  above  the  center  of  the  gear  104, 
and  in  addition,  the  rotational  direction  is  such  that 
the  gear  1  04  rotates  in  the  counterclockwise  direction 
in  Figure  1,  by  which  the  developing  unit  101  receives 

45  force  F2  from  the  developing  sleeve  driving  gear  1  57 
as  shown  in  the  Figure. 

The  force  F2  produces  a  clockwise  moment  about 
the  pin  105R  to  assist  the  raising  of  the  developing 
unit  by  the  slide  121. 

so  In  this  embodiment,  the  other  pin  (the  pin  105F 
in  Figure  1  0)  has  the  same  structure  as  shown  in  Fig- 
ure  21. 

The  direct  transmission  ofthe  rotational  force  to 
the  developing  unit  at  the  supporting  side  (the  pin 

55  105R  side)  is  effective  to  assuredly  raise  the  devel- 
oping  unit.  After  the  developing  operation,  the  slide 
guide  121  and  the  developing  sleeve  driving  gear  157 
are  released,  upon  which  the  developing  unit  101  low- 
ers  with  rotation  by  its  weight. 

9 
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According  to  the  driving  system  in  the  present  in- 
vention,  the  raising  force  provided  by  the  raising 
mechanism  can  be  reduced  in  connection  with  the 
spring  force  ofthe  raising  spring  110  which  functions 
only  to  assuredly  abut  the  front  side,  and  therefore, 
the  load  ofthe  raising  mechanism  is  reduced.  In  ad- 
dition,  the  impact  or  shock  upon  the  raising  action 
can  be  reduced,  so  that  the  image  misregistration  or 
the  non-uniform  pitch  is  reduced,  thus  improving  the 
image  quality.  Furthermore,  the  noise  or  vibration  in 
the  raising  operation  can  be  reduced. 

Figures  4  -  6  shows  a  further  embodiment.  In  this 
embodiment,  no  particular  mechanism  is  provided  to 
rotate  and  raise  the  developing  unit.  When  the  devel- 
oping  unit  is  moved  to  a  position  below  the  photosen- 
sitive  drum  for  the  developing  operation,  an  abut- 
ment  member  of  the  developing  unit  abuts  the  photo- 
sensitive  drum  or  an  abutment  member  correctly 
positioned  relative  to  the  photosensitive  drum,  by 
which  the  pivot  ofthe  developing  unit  urged  upwardly 
is  raised,  so  that  the  proper  abutment  pressure  can 
be  provided  by  the  reaction.  At  the  other  pivot  con- 
structed  for  only  rotation,  the  distance  between  the 
developing  unit  and  the  abutment  member  of  the  pho- 
tosensitive  drum  is  set  to  be  so  small  that  they  are  not 
contacted  when  the  developing  operation  is  not  per- 
formed.  Thus,  only  by  the  driving  force  for  the  devel- 
oping  sleeve  driving  gear,  the  rotational  force  is  pro- 
vided  to  abut  them  to  each  other. 

Referring  to  Figures  4  -6,  only  the  portions  which 
are  different  in  the  previous  embodiment  will  be  de- 
scribed.  Figure  4  shows  the  developing  unit  in  this 
embodi  ment  as  seen  from  the  front  side.  For  t  he  sake 
of  simplicity,  only  one  of  the  four  developing  units  is 
shown.  The  apparatus  of  this  embodiment  does  not 
have  the  mechanism  for  rotating  the  developing  unit 
such  as  slide  rails  121  or  racks  140  as  shown  in  Fig- 
ures  8  and  13  ofthe  previous  embodiment.  In  place 
thereof,  a  stopper  192  is  used  to  limit  the  rotation  of 
the  developing  unit  101  to  maintain  the  abutment  roll- 
er  103F  at  a  high  position.  In  this  structure,  when  the 
developing  unit  1  01  is  moved  horizontally  in  the  direc- 
tion  A  by  the  movable  base  120  not  shown  in  Figure 
4,  the  front  abutment  roller  103F  abuts  an  abutment 
member  1  91  F  correctly  positioned  relative  to  the 
photosensitive  drum  1  so  as  to  lower  the  pin  109F', 
when  it  reaches  the  operating  position  for  the  devel- 
opment,  as  shown  in  Figure  5. 

Figure  6  shows  the  developing  unit  as  seen  from 
behind,  that  is,  in  the  opposite  direction  from  Figures 
4  and  5.  As  will  be  understood  from  Figure  6,  an  abut- 
ment  member  191  R  is  used  at  the  rear  side,  similarly 
to  the  front  side.  When  the  developing  unit  is  not  driv- 
en,  the  abutment  member  191R  is  slightly  spaced 
apart  from  the  abutment  roller  1  03R.  When  the  devel- 
oping  sleeve  is  driven  by  the  driving  gear  157  coaxial 
with  the  pivot  202  (corresponding  to  the  pin  105R), 
the  force  F2  by  the  driving  gear  157  rotates  the  de- 

veloping  unit  against  its  weight,  by  which  the  abut- 
ment  roller  103R  abuts  the  abutment  member  191R. 
At  this  time,  the  driving  torque  for  the  developing 

5  sleeve  driving  gear  is  required  to  be  larger  by  the 
weight  of  the  developing  unit. 

According  to  this  embodiment,  the  developing 
unit  may  be  abutted  to  the  photosensitive  drum  1  as- 
suredly  and  can  be  correctly  positioned  relative 

10  thereto  without  particular  mechanism  for  raising  the 
developing  unit. 

The  movement  direction  of  the  developing  unit 
101  toward  and  away  from  the  photosensitive  drum 
1  is  not  limited  to  the  horizontal  direction,  but  may  be 

15  vertical. 
In  the  foregoing  description  ofthe  embodiments, 

a  full-color  copying  machine  has  been  taken,  but  the 
present  invention  is  applicable  to  a  multi-color  copy- 
ing  machine  or  a  monochromatic  copying  machine,  if 

20  one  or  more  developing  units  are  movable  between 
an  operating  position  for  developing  the  photosensi- 
tive  drum  and  a  non-operative  position. 

As  described  in  the  foregoing,  the  developing  unit 
ofthe  image  forming  apparatus  according  to  the  em- 

25  bodiments  ofthe  present  invention  has  plural  pivots, 
one  of  which  is  movable  and  urged  by  urging  means, 
and  the  pivots  and  a  driving  gear  are  so  disposed  that 
when  the  developing  unit  is  moved,  the  developing 
unit  is  urged  toward  the  image  bearing  member,  by 

30  which  the  deformation  ofthe  urging  member  is  assist- 
ed  upon  rotation  of  the  developing  unit.  Therefore, 
the  load  imposed  on  the  rotating  mechanism  can  be 
reduced,  sothatthe  durability  and  reliability  ofthe  ro- 
tating  mechanism  is  increased.  In  addition,  the  vibra- 

35  tion  during  the  rotation  of  the  developing  unit  is  re- 
duced,  and  the  correct  positioning  ofthe  developing 
unit  at  the  operating  position  is  assured,  which  is  ef- 
fective  to  reduce  the  blurness  and  increases  the  im- 
age  quality. 

40  While  the  invention  has  been  described  with  ref- 
erence  to  the  structures  disclosed  herein,  it  is  not 
confined  to  the  details  set  forth  and  this  application 
is  intended  to  cover  such  modifications  orchanges  as 
may  come  within  the  scope  ofthe  following  claims. 

45 

Claims 

1.  An  image  forming  apparatus  comprising  a  latent 
so  image  bearing  means  (1)  and  a  developing 

means  (100)  including  a  developing  unit  (101) 
having  a  developer  carrying  member  (102)  for 
carrying  thereon  and  supplying  a  developer  to 
said  image  bearing  means  (1)  and  supporting 

55  means  (122,  123)  for  supporting  said  developing 
unit  (1  01)  for  rotation  about  an  axis  (1  05F,  1  05R), 
the  developing  unit  (101)  being  movable  in  a  first 
direction  (A)  between  a  position  remote  from  the 
latent  image  bearing  means  (1)  and  a  position  ad- 
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jacent  thereto,  and  being  urged,  by  rotation  about 
the  axis  (105F,  105R),  towards  the  latent  image 
bearing  means  (1)  in  a  second  direction  (B), 
transverse  to  the  first,  into  a  developing  position  5 
for  developing  a  latent  image  on  the  latent  image 
bearing  means  (1),  characterised  in  that  said  sup- 
porting  means  (122,  123)  includes  a  first  part 
(122)  rotatably  supporting  said  developing  unit 
(101)  at  one  end  thereof  when  considered  longi-  10 
tudinally  of  said  unit  and  a  second  part  (123)  sup- 
porting  said  developing  unit  (101)  at  the  other 
end  for  rotation  thereof  and  for  movement  toward 
and  away  from  the  latent  image  bearing  means 
(1);  and  in  that  there  are  provided  urging  means  15 
(110)  for  resiliently  urging  the  developing  unit 
(101)  toward  the  latent  image  bearing  means  (1) 
adjacent  said  other  end,  and  driving  means  (125, 
150,  152,  153M,  158,  157)  for  applying  a  driving 
force  to  the  developing  unit  (101).  20 

2.  An  apparatus  as  claimed  in  claim  1,  character- 
ised  in  that  said  driving  means  is  arranged  to  ap- 
ply  said  driving  force  to  the  developing  unit  adja- 
cent  said  one  end  for  driving  the  developer  car-  25 
rying  member  (1  02)  and  also  for  urging  the  devel- 
oping  unit  (101)  toward  the  latent  image  bearing 
member  (1). 

3.  An  apparatus  according  to  claim  2,  characterised  30 
in  that  said  driving  means  includes  a  driving  gear 
(157)  which  is  coaxial  with  the  axis  for  rotation  of 
said  developing  unit  (101),  and  said  developing 
unit  (101)  includes  a  driving  force  receiving  gear 
(104)  mounted  on  said  developer  carrying  mem-  35 
ber  (1  02)  and  engaged  with  the  driving  gear  (1  57) 
adjacent  said  one  end. 

4.  An  apparatus  according  to  claim  1,  2  or  3  char- 
acterised  in  that  said  developing  means  (100)  40 
has  a  plurality  of  such  developing  units  (1  01  M,  C, 
Y,  BK). 

5.  An  apparatus  according  to  claim  4,  characterised 
in  that  means  (131-135)  are  provided  for  recipro-  45 
eating  the  plural  developing  units  (101M,  C,  Y, 
BK)  along  a  rectilinear  line  in  the  first  direction 
(A). 

6.  An  apparatus  according  to  claim  5,  characterised  50 
in  that  said  plural  developing  units  (101M,  C,  Y, 
BK)  are  arranged  on  one  movable  base  (120). 

7.  An  apparatus  according  to  claim  6,  characterised 
in  that  said  plural  developing  untis  (101M,  C,  Y,  55 
BK)  are  movable  in  a  substantially  horizontal 
plane  below  said  image  bearing  means  (1). 

8.  An  apparatus  according  to  any  one  of  claims  4  to 

7,  characterised  in  that  said  plural  developing 
units  (101M,  C,  Y,  BK)  contain  different  color  de- 
velopers,  respectively. 

9.  An  apparatus  according  to  claim  8,  characterised 
in  that  said  image  forming  apparatus  is  capable 
of  forming  a  full-color  image. 

10.  An  apparatus  according  to  any  one  of  claims  4  to 
9,  characterised  in  that  the  developing  position  is 
common  to  said  plural  developing  units  (101M,  C, 
Y  BK). 

11.  An  apparatus  according  to  any  one  of  claims  1- 
10  characterised  in  that  the  developing  position 
is  arranged  beneath  said  image  bearing  means 
(1)- 

Patentanspruche 

1.  Bilderzeugungsgerat  mit  einem  ein  latentes  Bild 
tragenden  Mittel  (1)  und  einem  Entwicklungsmit- 
tel  (100),  das  eine  Entwicklungseinheit  (101),  die 
ein  Entwicklertragerelement  (102)  hat,  urn  einen 
Entwicklerdarauf  zu  tragen  und  ihn  zu  dem  Bild- 
tragermittel  (1)  zu  fuhren,  und  Stutzmittel  (122, 
123)  aufweist,  urn  die  Entwicklungseinheit  (101) 
fur  eine  Drehung  urn  eine  Achse  (1  05F,  1  05R)  ab- 
zustutzen,  wobei  die  Entwicklereinheit  (101)  in 
einerersten  Richtung  Azwischen  einervon  dem 
Bildtragermittel  (1)  entfernten  Position  und  einer 
dazu  benachbarten  Position  bewegbar  ist  und 
durch  die  Drehung  urn  die  Achse  (105F,  105R)  in 
eine  quer  zur  ersten,  zweiten  Richtung  zu  dem 
Bildtragermittel  (1)  in  eine  Entwicklungsposition 
gedrangt  wird,  urn  ein  latentes  Bild  auf  dem  Bild- 
tragermittel  (1)  zu  entwickeln,  dadurch  gekenn- 
zeichnet,  dali  die  Stutzmittel  (122,  123)  einen  er- 
sten  Abschnitt  (122),  der  drehbar  die  Entwick- 
lungseinheit  (1  01  )  an  deren  einem  Ende  abstutzt, 
wenn  dies  langs  zu  der  Einheit  betrachtet  wird, 
und  einen  zweiten  Abschnitt  (123)  aufweisen,  der 
die  Entwicklungseinheit  an  deren  anderen  Ende 
furdie  Drehung  und  furdie  Bewegung  zu  und  weg 
von  dem  Bildtragerelement  (1)  abstutzt;  und  dali 
Drangmittel  (110),  urn  elastisch  die  Entwick- 
lungseinheit  (101)  zu  dem  Bildtragermittel  (1)  be- 
nachbart  zu  dem  anderen  Ende  zu  drangen,  und 
Antriebsmittel  (125,  150,  152,  153M,  158,  157) 
vorgesehen  sind,  urn  eine  Antriebskraft  an  die 
Entwicklungseinheit  (101)  anzulegen. 

2.  Gerat  nach  Anspruch  1,  dadurch  gekennzeich- 
net,  dali  die  Antriebsmittel  angeordnet  sind,  urn 
die  Antriebskraft  an  die  Entwicklungseinheit  be- 
nachbart  zu  dem  einen  Ende  anzulegen,  urn  das 
Entwicklertragerelement  (102)  anzutreiben  und 
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auch  um  die  Entwicklungseinheit  (101)  zu  dem 
Bildtragerelement  (1)  zu  drangen. 

3.  Gerat  nach  Anspruch  2,  dadurch  gekennzeich- 
net,  dali  die  Antriebsmittel  ein  Antriebsgetriebe 
(157)  aufweisen,  das  koaxial  zu  der  Achse  furdie 
Drehung  der  Entwicklungseinheit  (101)  ist,  und 
dali  die  Entwicklungseinheit  (101)  ein  Antriebs- 
kraftaufnahmegetriebe  (104)  aufweist,  das  an 
dem  Entwicklertragerelement  (102)  befestigt  ist 
und  das  benachbart  zu  dem  einen  Ende  in  Ein- 
griff  mit  dem  Antriebsgetriebe  (1  57)  steht. 

4.  Gerat  nach  einem  der  Anspruche  1  ,  2  oder  3,  da- 
durch  gekennzeichnet,  dali  das  Entwicklungs- 
mittel  (1  00)  mehrere  solcher  Entwicklungseinhei- 
ten  (101M,  C,  Y,  BK)  aufweist. 

5.  Gerat  nach  Anspruch  4,  dadurch  gekennzeich- 
net,  dali  Mittel  (131-135)  vorgesehen  sind,  um 
die  mehreren  Entwicklungseinheiten  (101M,  C,  Y, 
BK)  entlang  einergeradlinigen  Linie  in  derersten 
Richtung  A  hin-  und  herzubewegen. 

6.  Gerat  nach  Anspruch  5,  dadurch  gekennzeich- 
net,  dali  die  mehreren  Entwicklungseinheiten 
(101M,  C,  Y,  BK)  auf  einer  bewegbaren  Basis 
(120)  angeordnet  sind. 

7.  Gerat  nach  Anspruch  6,  dadurch  gekennzeich- 
net,  dali  die  mehreren  Entwicklungseinheiten 
(101M,  C,  Y,  BK)  in  einer  im  wesentlichen  hori- 
zontalen  Ebene  unterhalb  des  Bildtragermittels 
(1)  bewegbarsind. 

8.  Gerat  nach  einem  der  Anspruche  4  bis  7,  dadurch 
gekennzeichnet,  dali  die  mehreren  Entwick- 
lungseinheiten  (101  M,  C,  Y,  BK)jeweilsverschie- 
dene  Farbentwickler  enthalten. 

9.  Gerat  nach  Anspruch  8,  dadurch  gekennzeich- 
net,  dali  das  Bilderzeugungsgerat  zur  Bildung 
von  Vollfarbbildern  fahig  ist. 

1  0.  Gerat  nach  einem  der  Anspruche  4  bis  9,  dadurch 
gekennzeichnet,  dali  die  Entwicklungsposition 
den  mehreren  Entwicklungseinheiten  (101M,  C, 
Y,  BK)  gemeinsam  ist. 

11.  Gerat  nach  einem  der  Anspruche  4  bis  10,  da- 
durch  gekennzeichnet,  dali  die  Entwicklungspo- 
sition  unterhalb  des  Bildtragerelementes  (1)  an- 
geordnet  ist. 

Revendications 

1.  Appareil  de  formation  d'images  comportant  un 

moyen  (1  )  portant  une  image  latente  et  un  moyen 
(100)  de  developpement  comprenant  une  unite 
(101)  de  developpement  ayant  un  element  (102) 

5  de  transport  de  developpateur  destine  a  trans- 
porter  sur  lui  et  a  amener  un  developpateur  jus- 
qu'audit  moyen  (1)  portant  une  image  et  des 
moyens  (122,  123)  de  support  destines  a  suppor- 
ter  ladite  unite  (101)  de  developpement  afin 

10  qu'elle  tourne  sur  un  axe  (105F,  105R),  I'unite 
(101)  de  developpement  etant  mobile  dans  un 
premier  sens  (A)  entre  une  position  eloignee  du 
moyen  (1)  portant  une  image  latente  et  une  posi- 
tion  qui  lui  est  adjacente,  et  etant  sollicitee,  par 

15  une  rotation  autourde  I'axe  (105F,  105R),  vers  le 
moyen  (1)  portant  une  image  latente  dans  une 
seconde  direction  (B),  transversale  a  la  premie- 
re,  jusque  dans  une  position  de  developpement 
pour  developper  une  image  latente  sur  le  moyen 

20  (1)  portant  une  image  latente,  caracterise  en  ce 
que  lesdits  moyens  (122,  123)  de  support 
comprennent  une  premiere  partie  (122)  suppor- 
tant  en  rotation  ladite  unite  (101)  de  developpe- 
ment,  a  une  premiere  extremite  de  celle-ci  en 

25  considerant  longitudinalement  ladite  unite,  et  une 
seconde  partie  (123)  supportant  ladite  unite 
(101)  de  developpement  a  I'autre  extremite  pour 
qu'elle  tourne  et  qu'elle  se  rapproche  et  s'eloigne 
du  moyen  (1)  portant  une  image  latente  ;  eten  ce 

30  qu'il  est  prevu  des  moyens  (110)  de  sollicitation 
pour  solliciter  elastiquement  I'unite  (101)  de  de- 
veloppement  vers  le  moyen  (1)  portant  une  ima- 
ge  latente  a  proximite  immediate  de  ladite  autre 
extremite,  et  des  moyens  d'entraTnement  (125, 

35  150,  152,  153M,  158,  157)  pourappliquerunefor- 
ce  d'entraTnement  a  I'unite  (102)  de  developpe- 
ment. 

2.  Appareil  selon  la  revendication  1,  caracterise  en 
40  ce  que  lesdits  moyens  d'entraTnement  sont  agen- 

ces  pour  appliquer  ladite  force  d'entraTnement  a 
I'unite  de  developpement  a  proximite  immediate 
de  ladite  premiere  extremite  afin  d'entraTnerl'ele- 
ment  (102)  de  transport  de  developpateur  et  de 

45  solliciter  aussi  I'unite  (101)  de  developpement 
vers  I'element  (1)  portant  une  image  latente. 

3.  Appareil  selon  la  revendication  2,  caracterise  en 
ce  que  lesdits  moyens  d'entraTnement  compren- 

50  nent  une  roue  dentee  menante  (157)  qui  est  cen- 
tree  sur  I'axe  de  rotation  de  ladite  unite  (101)  de 
developpement,  et  ladite  unite  (101)  de  develop- 
pement  comprend  une  roue  dentee  (104)  de  re- 
ception  de  force  d'entraTnement  montee  sur  ledit 

55  element  (102)  de  transport  de  developpateur  et 
en  prise  avec  la  roue  dentee  menante  (157)  a 
proximite  immediate  de  ladite  premiere  extremi- 
te. 
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4.  Appareil  selon  la  revendication  1,  2  ou  3,  carac- 
terise  en  ce  que  ledit  moyen  (1  00)  de  developpe- 
ment  comporte  plusieurs  de  ces  unites  de  deve- 
loppement  (101M,  C,  Y,  BK)  5 

5.  Appareil  selon  la  revondication  4,  caracterise  en 
ce  que  des  moyens  (131-135)  sont  prevus  pour 
faire  executer  un  mouvement  alternatif  aux  uni- 
tes  de  developpement  (101M,  C,  Y,  BK)  suivant  10 
une  ligne  droite  dans  la  premiere  direction  (A). 

6.  Appareil  selon  la  revendication  5,  caracterise  en 
ce  que  lesdites  unites  de  developpement  (101M, 
C,  Y,  BK)  sont  disposees  sur  une  embase  mobile  15 
(120). 

7.  Appareil  selon  la  revendication  6,  caracterise  en 
ce  que  lesdites  unites  de  developpement  (101M, 
C,  Y,  BK)  sont  mobiles  dans  un  plansensiblement  20 
horizontal  au-dessous  dud  it  moyen  (1)  portant 
une  image. 

8.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  4  a  7,  caracterise  en  ce  que  lesdites  unites  25 
de  developpement  (101M,  C,  Y,  BK)  contiennent 
respectivement  des  developpateurs  de  differen- 
tes  couleurs. 

9.  Appareil  selon  la  revendication  8,  caracterise  en  30 
ce  que  ledit  appareil  de  formation  d'images  est 
capable  de  former  une  image  en  couleurs  inte- 
grales. 

10.  Appareil  selon  I'une  quelconque  des  revendica-  35 
tions  4  a  9,  caracterise  en  ce  que  la  position  de 
developpement  est  commune  auxdites  unites  de 
developpement  (101M,  C,  Y  ,  BK). 

11.  Appareil  selon  I'une  quelconque  des  revendica-  40 
tions  1-10,  caracterise  en  ce  que  la  position  de 
developpement  est  disposee  au-dessous  dudit 
moyen  (1)  portant  une  image. 

45 
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