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Description 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

The  present  invention  relates  to  a  developing 
device  of  an  electrographic  recording  apparatus,  a 
laser  printer,  and  the  like. 

2.  Description  of  the  Related  Art 

The  conventional  electrophotographic  appara- 
tus  adopts  a  magnetic  brush  development  system, 
in  which  a  developing  agent  (i.e.,  two-component 
developer)  comprised  of  a  toner  and  a  carrier  is 
used  to  develop  electrostatic  latent  images  formed 
on  a  photosensitive  body  (drum).  The  toner  is 
consumed  during  this  process,  and  thus  fresh  toner 
must  be  supplied  periodically,  and  when  the  end  of 
the  predetermined  service  life  of  the  carrier  is 
reached,  the  used  carrier  must  be  replaced  by 
fresh  carrier.  Accordingly,  the  used  developing 
agent  comprised  of  the  carrier  and  the  toner  is 
removed  (exhausted)  from  the  developing  device, 
and  collected  in  a  suitable  container.  During  the 
removal  of  the  developing  agent,  the  surface  of  the 
photosensitive  drum  can  be  easily  damaged,  and 
this  must  be  prevented. 

A  conventional  developing  device  and  the  op- 
eration  thereof  are  now  explained  with  reference  to 
Fig.  1. 

As  shown  in  Fig.  1,  the  developing  device  2  is 
arranged  adjacent  to  a  photosensitive  drum  1  and 
comprises  a  developing  agent  holding  vessel  3,  a 
toner  holding  vessel  4,  a  toner  feeding  roller  17,  a 
developing  roller  7,  and  a  stirring  roller  8.  The  toner 
and  carrier  (magnetic  material  powder)  are  mixed 
in  the  vessel  3  by  the  stirring  roller  8,  so  that  the 
toner  and  carrier  are  given  electrostatic  charges  by 
friction  and  the  charges  are  uniformly  distributed, 
to  form  a  developing  agent.  The  developing  roller 
(i.e.,  magnetic  roller)  7  is  composed  of  a  rotatable 
non-magnetic  sleeve  6  and  a  stationary  magnetic 
roller  5  surrounded  by  the  sleeve  6;  an  air  gap 
being  formed  between  the  sleeve  6  and  the  roller 
5.  The  magnetic  roller  5  has  several  magnetic 
poles,  for  example,  5  poles,  (three  N-poles  and  two 
S-poles)  and  one  of  N-poles  is  arranged  to  face  the 
photosensitive  drum  1  .  The  developing  agent  is  fed 
to  the  developing  roller  7  by  the  stirring  roller  8 
and  is  then  adsorbed  on  the  surface  of  the  non- 
magnetic  sleeve  6  due  to  the  magnetic  force  there- 
of.  The  adsorbed  agent  is  carried  toward  a  devel- 
oping  zone  by  the  rotation  of  the  sleeve  6,  in  a 
direction  A,  and  on  the  way  to  the  developing  zone, 
a  blade  9  cuts  the  adsorbed  developing  agent  to  a 
predetermined  uniform  height  and  the  cut  (excess) 

agent  flows  through  a  flow  regulating  plate  10  and 
is  returned  to  the  developing  agent  holding  vessel 
3.  When  the  developing  agent  reaches  the  devel- 
oping  zone,  i.e.,  the  position  at  which  the  magnetic 

5  pole  is  facing  the  photosensitive  drum,  the  height 
of  the  developing  agent  is  increased  (i.e.,  a  devel- 
oping  agent  brush  is  formed)  by  the  magnetic 
force,  to  bring  the  agent  into  contact  with  the 
surface  of  the  drum.  In  addition,  a  developing  bias 

io  voltage  is  applied  between  the  non-magnetic 
sleeve  6  and  the  photosensitive  drum  1,  whereby 
the  toner  of  the  developing  agent  adheres  to  an 
electrostatic  latent  image  formed  on  the  drum  1  to 
form  a  developed  image.  After  development,  the 

75  developing  agent  is  carried  further  by  the  rotation 
of  the  sleeve  6  and  then  allowed  to  drop  down,  due 
to  a  weak  magnetic  force  portion  of  the  developing 
roller  7,  under  its  own  weight  and  return  to  the 
vessel  3. 

20  The  toner  is  consumed  during  the  movement 
thereof  from  the  developing  device  2  to  the  pho- 
tosensitive  drum  1  ,  and  to  maintain  a  desired  toner 
concentration,  new  toner  is  periodically  fed  from 
the  toner  vessel  4  through  the  toner  feeding  roller 

25  17,  but  the  carrier  is  continuously  used  in  the 
developing  device  until  the  end  of  a  predetermined 
service  life  thereof.  When  the  developing  agent 
containing  the  expired  carrier  is  removed  from  the 
developing  agent  holding  vessel  3,  a  lid  11  cover- 

30  ing  an  opening  18  at  a  lower  portion  of  the  vessel  3 
is  opened  and  the  stirring  roller  8  and  the  develop- 
ing  roller  7  are  rotated  to  cause  the  agent  to  flow 
out  through  the  opening  18.  In  this  case,  the  por- 
tion  (i.e.,  magnetic  brush)  of  the  developing  agent 

35  comes  into  pressurized  contact  with  the  surface  of 
the  photosensitive  drum  1,  which  does  not  rotate, 
and  thus  the  contact  surface  portion  of  the  drum  1 
is  damaged.  Therefore,  to  prevent  this  damage,  the 
developing  agent  must  be  separated  from  the  pho- 

40  tosensitive  drum  1.  To  accomplish  this  separation, 
the  developing  device  2  is  moved  away  from  the 
drum  1  .  For  example,  the  device  2  is  supported  by 
a  holding  base  12  which  can  be  swung  about  a 
fulcrum  13  with  the  aid  of  a  cam  14.  The  base  12 

45  is  forced  into  contact  with  the  cam  14  by  a  spring 
15  and  is  swung  by  the  rotation  of  the  cam  14.  The 
cam  14  is  driven  by  operating  a  lever  16  by  hand, 
to  move  the  device  2.  This  moving  mechanism 
complicates  the  structure  of  the  developing  device, 

50  and  further,  since  the  heavy  developing  device  2(8 
-  10  kg)  must  be  manually  moved  by  the  lever  16, 
an  increased  labor  force  becomes  necessary. 

The  prior  art  also  contains  examples  of  devices 
based  on  displaceable  magnets  inside  developing 

55  agent  transport  rollers  during  various  modes  of 
operation. 

For  instance,  IBM  Technical  Disclosure  Bulletin 
vol.  28,  No.  1,  June  1985,  page  396,  explains  how 
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the  magnetic  core  inside  a  magnetic  brush  roller 
can  be  shifted  towards  a  lower  position  during  start 
up  procedures  so  as  to  avoid  flow  of  the  developer 
mix  through  the  nip  area. 

EP-A-0  1  1  1  669  discloses  a  device  for  purging 
a  copier  developer  in  an  apparatus  having  a  one  of 
a  number  of  magnetic  brush  rollers  supplied  with  a 
developer  from  a  transport  roller.  During  a  purge 
operation,  the  magnets  forming  the  brush  roller  are 
moved  away  from  those  of  the  transport  roller  so 
that  the  roller  assembly  can  be  kept  relatively  dust 
free  during  toner  replenishment. 

Finally,  there  is  known  from  GB-A-2  150  052  a 
developer  supply  system  for  an  electrographic 
copier  that  does  not  use  a  displaceable  magnetic 
brush  system  as  described  above,  but  comprises 
the  basic  means  recited  in  the  preamble  of  claim  1  . 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  as  defined  in 
claim  1  is  to  provide  a  simple  system  by  which  the 
developing  agent  brush  is  easily  separated  from 
the  photosensitive  drum  surface  whilst  ensuring 
that  developing  agent  brush  does  not  come  into 
contact  with  the  photosensitive  surface. 

Another  object  of  the  present  invention  is  to 
provide  an  improved  developing  device  in  which 
the  used  developing  agent  is  easily  replaced  by 
fresh  agent. 

At  the  position  at  which  the  developing  device 
is  operated,  i.e.,  the  developing  agent  is  used,  one 
of  the  magnetic  poles  of  the  magnetic  roller  is 
arranged  to  confront  the  photosensitive  surface,  in 
the  same  manner  as  in  a  conventional  device,  so 
that  a  developing  agent  brush  is  formed  by  the 
effect  of  the  magnetic  pole  and  comes  into  contact 
with  the  photosensitive  surface,  and  as  a  result, 
toner  contained  in  the  developing  agent  is  effi- 
ciently  transferred  to  an  electrostatic  latent  image 
on  the  photosensitive  surface,  and  the  toner  on  the 
developed  imaged  is  transferred  to  a  paper.  The 
toner  of  a  residual  developed  image  is  cleaned 
from  the  photosensitive  surface,  and  thus  the  toner 
is  consumed.  To  maintain  the  concentration  of  the 
toner  of  the  developing  agent  at  a  certain  value, 
toner  in  the  toner  holding  vessel  is  fed  into  the 
developing  agent  holding  vessel  through  a  toner 
feeding  roller. 

The  carrier  of  the  developing  agent  is  not  con- 
sumed  during  use  but  has  only  a  certain  service 
life,  and  when  this  service  life  is  completed,  the 
expired  carrier  (i.e.,  the  developing  agent  including 
the  carrier)  is  removed  from  the  developing  agent 
holding  vessel.  At  this  time,  according  to  the 
present  invention,  the  position  of  the  magnetic  pole 
confronting  the  photosensitive  surface  during  the 
use  of  the  developing  agent  is  shifted  by  moving 

the  magnetic  roller,  so  that  the  brush  of  the  devel- 
oping  agent  does  not  come  into  contact  with  the 
photosensitive  surface.  Namely,  the  brush  (i.e.,  a 
heightened  portion)  of  the  developing  agent  gen- 

5  erated  by  the  magnetic  force  of  the  magnetic  pole 
is  shifted  from  the  confrontation  position,  and  an- 
other  of  the  magnetic  poles  is  located  at  a  position 
confronting  the  blade.  This  movement  of  the  mag- 
netic  pole  is  performed  by  rotating  the  magnetic 

io  roller  provided  with  the  magnetic  pole  by  a  moving 
means.  In  this  state,  a  lid  for  an  opening  formed  at 
a  lower  portion  of  the  developing  agent  holding 
vessel  is  opened,  and  the  developing  roller  and  the 
stirring  roller  are  rotated  to  discharge  the  develop- 

15  ing  agent  through  the  opening,  and  accordingly,  no 
damage  occurs  to  the  photosensitive  surface. 

Preferably,  the  moving  means  for  the  magnetic 
roller  is  a  lever  fixed  on  the  magnetic  roller  and 
swinging  about  the  axis  of  the  magnetic  roller. 

20  The  brush  of  the  developing  agent  formed  by 
the  above-mentioned  magnetic  pole  is  cut  by  the 
blade,  so  that  the  quantity  of  agent  carried  to  the 
developing  zone  is  decreased,  compared  with  a 
conventional  device,  whereby  the  brush  height  of 

25  the  developing  agent  and  the  thickness  of  the 
developing  agent  layer,  except  for  the  magnetic 
pole  position,  are  also  decreased.  This  ensures  that 
developing  agent  brush  does  not  come  into  contact 
with  the  photosensitive  surface. 

30 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  present  invention  will  be  more  apparent 
from  the  description  of  the  preferred  embodiments 

35  set  forth  below  with  reference  to  the  accompanying 
drawings,  in  which 

Fig.  1  is  a  schematic  view  of  a  conventional 
developing  device; 
Fig.  2  is  a  schematic  view  of  a  developing 

40  device  according  to  the  present  invention  during 
the  use  of  the  developing  agent; 
Fig.  3  is  a  schematic  partial  view  of  the  develop- 
ing  device  of  Fig.  2  during  the  replacement  of 
the  developing  agent; 

45  Fig.  4  is  a  schematic  partial  view  showing  the 
developing  agent  between  the  magnetic  roller 
and  the  photosensitive  drum  during  the  use  of 
the  developing  agent; 
Fig.  5  is  a  schematic  partial  view  showing  the 

50  developing  agent  between  the  magnetic  roller 
and  the  photosensitive  drum  during  the  replace- 
ment  of  the  developing  agent; 
Fig.  6  is  a  schematic  partial  view  of  an  electro- 
photographic  printing  apparatus  including  a  de- 

55  veloping  device  according  to  the  present  inven- 
tion; 
Fig.  7  is  a  schematic  partial  view  of  the  develop- 
ing  device  of  Fig.  6  for  showing  a  magnetic 

3 
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roller,  a  stirring  roller  and  a  lid; 
Fig.  8  is  a  partial  side  view  of  a  container  and  a 
microswitch; 
Fig.  9  is  a  schematic  partial  view  of  the  develop- 
ing  device  according  to  the  present  invention  for 
showing  a  charging  pipe; 
Figs.  10A  10B  and  10C  form  a  flow  chart  ex- 
plaining  the  replacement  of  the  developing 
agent; 
Fig.  11  is  a  block  diagram  of  a  control  system 
for  replacement;  and 
Fig.  12  is  a  sectional  view  of  a  new  carrier 
container. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Referring  to  Fig.  2,  a  developing  device  20 
according  to  the  present  invention  is  set  adjacent 
to  a  photosensitive  drum  1  in  a  usual  manner.  The 
developing  device  20  comprises  a  developing 
agent  holding  vessel  3,  a  toner  holding  vessel  4,  a 
developing  roller  7  consisting  of  a  magnetic  roller  5 
and  a  rotating  non-magnetic  sleeve  6,  a  stirring 
roller  8,  a  blade  9,  a  flow  regulating  plate  10,  a  lid 
11  for  an  opening  18,  and  a  toner  feeding  roller  17. 
The  same  reference  numerals  as  those  in  Fig.  1 
are  used  to  indicate  the  same  members.  According 
to  the  present  invention,  the  magnetic  roller  5  is 
rotatably  set  in  the  non-magnetic  sleeve  6,  and  is 
provided  with  the  lever  21  fixed  thereon  and  swung 
about  the  axis  of  the  roller  5.  In  this  case,  the 
magnetic  roller  5  has,  for  example,  five  magnetic 
poles,  (three  N-poles  and  two  S-poles).  One  pole 
(Ni  )  and  another  pole  (Si  )  are  arranged  at  an  angle 
B  of,  e.g.,  about  100  degrees. 

The  developing  operation  of  the  developing 
device  20  is  carried  out  in  the  conventional  man- 
ner,  under  a  condition  that  one  (e.g.,  Ni)  of  the 
magnetic  poles  is  located  facing  the  photosensitive 
drum  1  and  there  is  no  magnetic  pole  under  the 
blade  9,  as  shown  in  Fig.  2.  Namely,  the  toner  and 
carrier  are  mixed  in  the  developing  agent  holding 
vessel  3  by  the  stirring  roller  8,  so  that  the  toner 
and  carrier  are  electrostatically  charged.  The  devel- 
oping  agent  is  adsorbed  on  the  sleeve  6  and  is 
conveyed  by  the  rotation  of  the  sleeve  6  in  the 
section  A  toward  the  photosensitive  drum  1.  The 
agent  is  then  cut  by  the  blade  9,  to  return  excess 
agent  and  to  bring  the  height  (thickness)  of  the 
adsorbed  agent  to  a  certain  value.  At  a  position 
where  the  magnetic  pole  Ni  faces  the  photosen- 
sitive  surface,  the  developing  agent  is  shaped  into 
a  brush  by  the  magnetic  force  of  the  magnetic  pole 
Ni  as  illustrated  in  Fig.  4,  and  as  a  result,  the 
developing  agent  brush  is  brought  into  contact  with 
the  photosensitive  surface,  and  thus  the  electro- 
statically  charged  toner  in  the  brush  is  transferred 

onto  an  electrostatic  latent  image  of  the  photosen- 
sitive  surface,  to  develop  the  image.  In  Fig.  4,  the 
developing  agent  layer  71  comprises  magnetic  ma- 
terial  carriers  (schematically  indicated  by  small  cir- 

5  cles)  and  toners  (schematically  indicated  by  dots), 
and  the  developing  agent  brush  72  is  illustrated  if  it 
were  not  pressed  against  the  surface  of  drum  1. 
The  brush  is  actually  pressed  by  the  surface  of  the 
drum  1,  since  the  brush  comes  into  contact  with 

io  the  drum  surface. 
When  the  developing  agent  includes  carrier 

that  has  reached  the  end  of  its  service  life,  it  is 
removed  from  the  developing  agent  holding  vessel 
3  to  be  replaced  with  fresh  carrier,  the  lever  21  is 

is  moved  to  shift  the  magnetic  pole  Ni  from  the 
facing  position,  as  shown  in  Fig.  3.  Therefore  the 
developing  agent  brush  72  formed  by  the  magnetic 
pole  Ni  is  also  shifted  and  does  not  come  into 
contact  with  the  photosensitive  surface  of  the  drum 

20  1  (as  illustrated  in  Fig.  5).  At  the  same  time,  the 
other  magnetic  pole  Si  is  brought  under  the  blade 
9  (at  a  location  facing  the  blade).  Accordingly, 
another  developing  agent  brush  is  formed  by  the 
other  magnetic  pole  Si  and  is  cut  by  the  blade,  so 

25  that  the  quantity  of  the  developing  agent  carried 
toward  the  drum  1  is  decreased,  which  decrease 
the  height  (thickness)  of  the  developing  agent  lay- 
er.  After  the  rotation  of  the  magnetic  roller  5  by  the 
lever  21,  the  lid  11  in  the  lower  portion  of  the 

30  vessel  3  is  opened  (i.e.,  is  moved  to  a  position 
indicated  by  11')  and  the  developing  roller  7  and 
the  stirring  roller  8  are  rotated  to  discharge  the 
developing  agent  through  the  opening  18  formed  in 
the  vessel  3.  The  rotation  angle  C  (Fig.  3)  of  the 

35  magnetic  roller  5  is,  e.g.,  about  50  degrees.  The 
swinging  motion  of  the  lever  21  is  limited  by  suit- 
able  stoppers  (not  shown). 

In  addition  to  the  above  explanation,  a  new 
developing  agent  is  prepared  in  the  following  man- 

40  ner. 
After  the  old  developing  agent  is  removed,  the 

lid  1  1  is  closed  and  fresh  carrier  is  charged  into  the 
developing  agent  holding  vessel  3.  Then  the  toner 
feeding  roller  17,  the  stirring  roller  8,  and  the 

45  developing  roller  are  rotated,  so  that  toner  is  fed 
from  the  toner  holding  vessel  4  into  the  charged 
carrier  and  is  mixed  therewith  to  form  a  new  devel- 
oping  agent.  The  lever  21  is  then  moved  to  return 
the  magnetic  pole  Ni  to  the  position  facing  the 

50  photosensitive  drum  1,  as  shown  in  Fig.  2. 
The  replacement  of  the  developing  agent  is 

now  explained  in  more  detail  with  reference  to 
Figs.  6  to  12. 

Referring  to  Fig.  6,  an  electrophotographic 
55  printing  apparatus  comprises  a  photosensitive 

drum  1  with  a  corona  discharge  device  31  and  a 
motor  Mi  ,  a  paper  feed  system  32  comprising  a 
guide  33  and  feeding  rollers  34  and  35  for  a  paper 

4 
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36,  and  a  developing  device  30  according  to  the 
present  invention. 

The  developing  device  30  comprises  the  same 
members  as  the  device  2  of  Fig.  2  and  these  are 
indicated  by  the  same  reference  numerals  as  used 
in  Fig.  2.  Namely,  they  comprise  a  developing 
agent  holding  vessel  3,  a  toner  holding  vessel  4,  a 
developing  roller  7  consisting  of  a  magnetic  roller  5 
and  a  rotating  non-magnetic  sleeve  6  (Fig.  7),  a 
stirring  roller  8,  a  blade  9,  a  flow  regulating  plate 
10,  a  lid  11  for  an  opening  18,  a  toner  feeding 
roller  17,  and  a  lever  21  fixed  to  the  magnetic  roller 
5.  As  shown  in  Fig.  7,  the  magnetic  roller  5  has  a 
fixed  center  shaft  101  which  extends  through  a  ball 
bearing  102  of  the  sleeve  6  and  a  bearing  103  of 
the  vessel  3  and  is  provided  with  the  lever  21  ,  and 
another  fixed  center  shaft  104  which  is  fitted  in 
another  ball  bearing  105  of  the  sleeve  6.  The 
sleeve  6  has  a  center  shaft  portion  107  which 
extends  through  ball  bearings  108  and  109  of  the 
vessel  3,  is  provided  with  a  gear  110,  and  is 
connected  to  a  motor  M2  through  a  suitable  trans- 
mission.  Thus,  the  sleeve  6  only  of  the  developing 
roller  7  can  be  rotated  by  the  motor  M2  and  the 
magnetic  roller  5  only  can  be  rotated  by  the  lever 
21.  The  lever  21  is  provided  with  a  suitable  posi- 
tioning  device  including  a  spring  111.  A  shaft  113 
of  the  stirring  roller  8  is  rotatably  set  by  ball  bear- 
ings  114  and  115  of  the  vessel  3  and  is  provided 
with  a  gear  116.  The  gear  116  is  connected  to  the 
gear  110  of  the  sleeve  6  through  a  gear  117,  so  as 
to  simultaneously  rotate  the  stirring  roller  8  and  the 
sleeve  6.  A  toner  cartridge  37  (Fig.  6)  is  inserted  in 
the  toner  holding  vessel  4,  and  an  agitator  (a  rotat- 
ing  rod)  38  and  a  toner  sensor  39  for  detecting  the 
presence  of  the  toner  are  attached  to  the  vessel  4. 
A  sensor  40  for  detecting  a  toner  concentration  and 
an  additional  stirring  roller  41  are  attached  to  the 
developing  agent  holding  vessel  3.  A  motor  M3  for 
rotating  the  toner  feeding  roller  17  and  the  agitator 
38  is  installed.  The  additional  stirring  roller  41  is 
arranged  under  the  toner  feeding  roller  17  to  contri- 
bute  to  a  uniform  mixing  of  the  toner  and  the 
carrier.  In  order  to  simultaneously  rotate  the  addi- 
tional  stirring  roller  41,  and  the  stirring  roller  8, 
suitable  gears  (not  shown)  are  installed  between 
the  gear  117  and  a  gear  fixed  on  the  shaft  of  the 
roller  41  .  The  lid  1  1  is  provided  with  a  lever  50  and 
a  microswitch  42,  which  outputs  signals  for  indicat- 
ing  an  open  condition  or  closed  condition  of  the  lid 
11.  The  lever  50  is  fixed  to  the  lid  11  and  is 
normally  set  by  a  suitable  spring  catcher  (not 
shown)  so  that  the  lid  11  closes  the  opening  18. 
The  lever  50  is  manually  moved  (rotated)  to  open 
the  opening  18  by  moving  (rotating)  the  lid  11. 
Furthermore,  on  a  guide  85  an  empty  container  43 
(for  a  carrier)  is  set  under  the  opening  18  and  the 
lid  1  1  for  receiving  a  discharged  developing  agent. 

The  container  43  is  made  of  plastic  and  has  a 
nozzle  44  with  a  cap  45  (Fig.  8)  which  comes  into 
contact  with  another  microswitch  46,  which  outputs 
signals  indicating  a  set  or  non-set  condition  of  the 

5  cap  45.  Furthermore,  the  developing  agent  holding 
vessel  3  is  provided  with  a  charging  pipe  74  with  a 
plastic  cap  75  at  a  position  corresponding  to  the 
flow  regulating  plate  10,  as  shown  in  Fig.  9.  The 
plate  10  includes  inclined  plates  77  and  the  stirring 

io  roller  8  includes  spiral  blades  78,  so  that  the  toner 
and  carriers  are  uniformly  mixed. 

In  Fig.  6,  a  laser  light  60  producing  information 
for  an  electrostatic  latent  image  is  radiated  on  the 
charged  surface  of  the  photosensitive  drum  1  . 

is  Figure  10  is  a  flow  chart  explaining  the  replace- 
ment  of  the  developing  agent,  and  Figure  11  is  a 
block  diagram  of  a  control  system  for  the  replace- 
ment. 

When  the  end  of  the  predetermined  service  life 
20  of  the  carrier  is  reached,  an  indication  that  the 

developing  agent  must  be  replaced  is  automatically 
displayed  on  an  operator  panel  of  the  elec- 
trophotographic  printing  apparatus.  The  user  then 
brings  a  carrier  container  43  containing  a  new 

25  carrier  81  therein,  as  shown  in  Fig.  12.  This  carrier 
container  is  the  same  as  that  of  Fig.  8,  and  is 
covered  with  a  suitable  plastic  cover  82.  The  user 
then  pushes  a  button  to  confirm  the  replacement 
indication.  When  the  empty  container  43  is  set  in 

30  the  developing  device  30,  a  signal  showing  the 
presence  of  the  container  is  sent  from  the  micro- 
switch  46  to  a  microprocessor  unit  (MPU  in  Fig. 
11),  so  that  the  operator  panel  indicates  instruc- 
tions  to  move  the  lever  21  of  the  developing  roller 

35  7  and  to  open  the  lid  11.  If  the  container  43  is  not 
set,  a  signal  showing  the  absence  of  the  container 
is  sent  from  the  switch  46  to  the  MPU,  and  the 
panel  sounds  an  alarm.  In  this  case,  the  user  must 
set  the  empty  container  43  to  the  developing  de- 

40  vice  30,  as  shown  in  Figs.  6  and  8. 
The  user  then  swings  the  lever  21  to  rotate  the 

magnetic  roller  5,  so  that  one  of  the  magnetic  poles 
facing  the  drum  1  is  shifted  and  the  developing 
agent  brush  does  not  come  into  contact  with  the 

45  drum  surface,  as  explained  hereinbefore,  and  then 
swings  the  lever  50  to  rotate  the  lid  11,  so  that  the 
opening  18  is  opened.  In  this  case,  a  signal  show- 
ing  the  opening  condition  is  sent  from  the  micro- 
switch  42  to  the  MPU,  so  that  the  panel  displays  an 

50  instruction  to  push  a  discharge  switch  button.  If  the 
user  does  not  swing  the  lever  50  of  the  lid  11,  a 
signal  showing  a  closed  condition  thereof  is  con- 
tinuously  sent  from  the  switch  42  to  the  MPU,  and 
thus  the  indication  "open  lid"  is  continuously  dis- 

ss  played. 
Next,  the  user  pushes  the  switch  button,  the 

panel  indication  is  changed  to  --  discharging  --,  and 
the  motor  M2  (Figs.  6  and  10)  is  actuated  to  rotate 

5 
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the  magnetic  roller  7,  stirring  roller  8,  and  the 
additional  stirring  roller  41,  and  the  developing 
agent  is  discharged  into  the  container  43  through 
the  opening  18.  After  the  rollers  7,  8  and  41  have 
rotated  for  a  predetermined  period,  e.g.,  30  sec- 
onds,  the  discharging  indication  is  cancelled  and 
an  instruction  to  close  the  lid  is  displayed  on  the 
operator  panel;  i.e.,  the  developing  agent  has  been 
completely  discharged. 

The  user  returns  (swings)  the  lever  50  to  close 
the  opening  18  with  the  lid  11.  In  this  case,  a  signal 
showing  the  closed  condition  is  sent  from  the 
microswitch  42  to  the  MPU,  and  the  panel  displays 
an  instruction  to  charge  a  new  carrier.  If  the  lid  1  1 
is  not  moved  and  the  opening  18  remains  open, 
the  opening  condition  signal  is  sent  from  the  switch 
42  to  the  MPU,  and  the  display  of  an  instruction  to 
close  the  lid  remains. 

The  user  removes  the  cap  75  of  the  charging 
pipe  74  (Fig.  9).  Then,  the  user  takes  off  a  nozzle 
cap  45  of  the  new  carrier  container  43,  inserts  the 
nozzle  44  thereof  into  the  charging  pipe  74  of  the 
developing  agent  holding  vessel  3,  and  charges  the 
new  carrier  81  into  the  vessel  3  as  shown  in  Fig.  9. 
After  charging,  the  user  puts  the  cap  75  on  the 
pipe  74  and  pushes  a  switch  button  to  confirm  that 
the  charging  operation  is  completed,  and  thus  the 
panel  display  is  charged  to  --mixing  --  and  the 
motor  M2  for  rotating  the  rollers  7,  8,  and  41  and 
the  motor  M3  (Fig.  6)  for  the  toner  feeding  roller  17 
are  actuated.  If  the  user  does  not  push  the  switch 
button,  the  instruction  to  charge  the  carrier  is  still 
displayed.  Since  the  toner  is  fed  into  the  new 
carrier  from  the  toner  holding  vessel  4  through  the 
feeding  roller  17  and  the  toner  and  carrier  are 
mixed  by  the  rollers  7,  8  and  41,  the  toner  con- 
centration  of  the  developing  agent  is  increased. 
When  the  toner  concentration  reaches  a  predeter- 
mined  value,  the  sensor  40  sends  a  signal  to  the 
MPU,  so  that  the  motors  M2  and  M3  are  stopped 
since  the  mixing  is  completed.  At  the  same  time, 
the  mixing  indication  is  cancelled  and  the  panel 
displays  an  instruction  to  return  the  lever  21  of  the 
magnetic  roller  5  and  to  replace  the  container  43 
containing  the  used  developing  agent. 

The  user  then  returns  (swings)  the  lever  21  ,  to 
return  the  magnetic  pole  to  the  position  fixing  the 
photosensitive  drum  1  ,  replaces  the  cap  45  on  the 
nozzle  44  of  the  new  empty  container  43,  and 
takes  off  the  cover  82,  takes  the  full  container  43 
from  the  developing  device  30,  and  then  puts  the 
cover  82  on  the  full  container  43.  The  empty  con- 
tainer  43  is  then  put  on  and  slided  along  the  guide 
85,  so  as  to  insert  it  into  the  device  30,  and  thus 
the  replacement  process  of  the  developing  agent  is 
completed. 

The  above  procedure  makes  the  conventional 
moving  mechanism  for  the  developing  device  20 

unnecessary,  and  thus  the  structure  of  the  develop- 
ing  device  is  simplified.  It  also  becomes  unnec- 
essary  to  manually  move  the  heavy  developing 
device  2  (of  8  -  10  kg),  since  according  to  the 

5  present  invention,  the  magnetic  roller  5  is  easily 
rotated  by  the  lever  21  ,  and  further  this  mechanism 
for  magnetic  roller  rotation  has  a  simple  construc- 
tion. 

w  Claims 

1.  A  developing  device  for  use  with  a  photosen- 
sitive  drum  having  a  surface,  comprising  : 

a  developing  agent  holding  vessel  (3)  for 
is  holding  a  developing  agent; 

a  developing  roller  (7)  consisting  of  a  rotat- 
ing  non-magnetic  sleeve  (6)  and  a  magnetic 
roller  (5)  which  is  surrounded  by  said  rotating 
non-magnetic  (6)  sleeve  and  has  magnetic 

20  poles; 
a  blade  (9)  disposed  at  an  outlet  of  said 

developing  agent  holding  vessel  (3)  for  unifor- 
mizing  a  feed  quantity  of  the  developing  agent; 
and 

25  a  stirring  roller  (8)  for  stirring  the  develop- 
ing  agent  consisting  of  toner  and  a  carrier  in 
said  developing  agent  holding  vessel  (3),  char- 
acterized  in  that  said  developing  roller  (5)  is 
provided  with  a  moving  means  (21)  for  shifting 

30  a  position  of  said  magnetic  poles  of  said  mag- 
netic  roller  (5)  between  an  operating  position 
and  a  developing  agent  replacement  position, 
whereby  in  the  operating  position,  one  (Ni)  of 
said  magnetic  poles  faces  the  surface  of  the 

35  photosensitive  drum  (1)  during  normal  use  of 
the  developing  agent  and,  in  the  developing 
agent  replacement  position,  no  magnetic  pole 
faces  the  surface  of  the  photosensitive  drum 
and  another  (Si  )  of  said  magnetic  poles  faces 

40  said  blade  (9)  and  a  developing  agent  layer  is 
maintained  on  said  magnetic  sleeve  (6)  facing 
the  photosensitive  drum  surface  without  com- 
ing  into  contact  with  the  photosensitive  drum 
surface. 

45 
2.  A  developing  device  according  to  claim  1, 

wherein  said  moving  means  (21)  comprises  a 
lever  fixed  to  said  magnetic  roller  (5),  and 
wherein  said  lever  (21)  is  swung  to  rotate  said 

50  magnetic  roller  (5)  so  that  one  (Ni)  of  said 
magnetic  poles  is  shifted  from  the  facing  posi- 
tion  to  the  non-facing  position  and  to  rotate 
said  magnetic  roller  so  that  the  one  of  said 
magnetic  poles  is  shifted  from  the  non-facing 

55  position  to  the  facing  position. 

3.  A  developing  device  according  to  claim  2, 
wherein  said  magnetic  roller  (5)  and  said  mag- 

6 
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netic  poles  are  rotated  through  an  angle  of 
approximately  50  °  . 

Patentanspruche 

1.  Eine  Entwicklungsanordnung  zum  Einsatz  mit 
einer  fotoempfindlichen  Trommel,  die  eine 
Oberflache  hat,  mit: 

einem  Entwicklungsagens-AufnahmegefaB 
(3)  zum  Aufnehmen  eines  Entwicklungsagens; 

einer  Entwicklungswalze  (7),  die  aus  einer 
rotierenden  nichtmagnetischen  Hulse  (6)  und 
einer  Magnetwalze  (5)  besteht,  die  von  der 
genannten  rotierenden  nichtmagnetischen  Hul- 
se  (6)  umgeben  ist  und  Magnetpole  hat; 

einem  Messer  (9),  das  an  einem  AuslaB 
des  genannten  Entwicklungsagens-Aufnahme- 
gefaB  (3)  angeordnet  ist,  zum  Vereinheitlichen 
einer  Zufuhrmenge  des  Entwicklungsagens; 
und 

einer  Ruhrwalze  (8)  zum  Ruhren  des  Ent- 
wicklungsagens,  das  aus  Toner  und  einem 
Trager  besteht,  in  dem  genannten 
Entwicklungsagens-AufnahmegefaB  (3),  da- 
durch  gekennzeichnet,  dal3  die  genannte  Ent- 
wicklungswalze  (5)  mit  einem  Bewegungsmittel 
(21)  versehen  ist,  zum  Verschieben  einer  Posi- 
tion  der  genannten  Magnetpole  der  genannten 
Magnetwalze  (5)  zwischen  einer  Betriebsposi- 
tion  und  einer  Entwicklungsagensaustauschpo- 
sition,  wodurch  bei  der  Betriebsposition  einer 
(Ni  )  der  genannten  Magnetpole  der  Oberflache 
der  fotoempfindlichen  Trommel  (1)  wahrend 
des  normalen  Gebrauchs  des  Entwicklungs- 
agens  zugewandt  ist,  und  bei  der  Entwick- 
lungsagensaustauschposition  kein  Magnetpol 
der  Oberflache  der  fotoempfindlichen  Trommel 
zugewandt  ist  und  ein  anderer  (Si)  der  ge- 
nannten  Magnetpole  dem  genannten  Messer 
(9)  zugewandt  ist,  und  eine  Entwicklungs- 
agensschicht  auf  der  genannten  Magnethulse 
(6)  beibehalten  wird,  die  der  fotoempfindlichen 
Trommeloberflache  zugewandt  ist,  ohne  mit 
der  fotoempfindlichen  Trommeloberflache  in 
Kontakt  zu  kommen. 

2.  Eine  Entwicklungsanordnung  nach  Anspruch  1, 
bei  der  das  genannte  Bewegungsmittel  (21) 
einen  Hebel  umfaBt,  der  an  der  genannten 
Magnetwalze  (5)  befestigt  ist,  und  bei  der  der 
genannte  Hebel  (21)  geschwenkt  wird,  urn  die 
genannte  Magnetwalze  (5)  zu  rotieren,  so  dal3 
einer  (Ni)  der  genannten  Magnetpole  von  der 
zugewandten  Position  zu  der  nichtzugewand- 
ten  Position  verschoben  wird,  und  urn  die  ge- 
nannte  Magnetwalze  zu  rotieren,  so  dal3  der 
eine  der  genannten  Magnetpole  von  der  nicht- 
zugewandten  Position  zu  der  zugewandten  Po- 

sition  verschoben  wird. 

3.  Eine  Entwicklungsanordnung  nach  Anspruch  2, 
bei  der  die  genannte  Magnetwalze  (5)  und  die 

5  genannten  Magnetpole  urn  einen  Winkel  von 
etwa  50  °  rotiert  werden. 

Revendicatlons 

io  1.  Dispositif  de  developpement  destine  a  etre  uti- 
lise  avec  un  tambour  photosensible  qui  pre- 
sente  une  surface,  le  dispositif  comprenant  : 

un  recipient  (3)  destine  a  contenir  un 
agent  de  developpement  ; 

is  un  cylindre  de  developpement  (7)  consti- 
tue  d'un  manchon  non  magnetique  rotatif  (6)  et 
d'un  cylindre  magnetique  (5)  qui  est  entoure 
par  ledit  manchon  non  magnetique  rotatif  (6)  et 
qui  possede  des  poles  magnetiques  ; 

20  une  lame  (9)  disposee  au  niveau  d'une 
sortie  dudit  recipient  (3)  contenant  I'agent  de 
developpement  et  servant  a  uniformiser  la 
quantite  d'agent  de  developpement  envoyee  ; 
et 

25  un  cylindre  d'agitation  (8)  servant  a  agiter 
I'agent  de  developpement,  constitue  de  toner 
et  d'une  matiere  de  support,  dans  ledit  reci- 
pient  (3)  contenant  I'agent  de  developpement, 
caracterise  en  ce  que  ledit  cylindre  de  deve- 

30  loppement  (5)  est  dote  d'un  moyen  de  depla- 
cement  (21)  servant  a  decaler  la  position  des- 
dits  poles  magnetiques  dudit  cylindre  magneti- 
que  (5)  entre  une  position  de  fonctionnement 
et  une  position  de  remplacement  de  I'agent  de 

35  developpement,  de  sorte  que,  dans  la  position 
de  fonctionnement,  un  desdits  poles  magneti- 
ques  (Ni)  est  en  regard  de  la  surface  du 
tambour  photosensible  (1)  pendant  I'utilisation 
normale  de  I'agent  de  developpement  et,  dans 

40  la  position  de  remplacement  de  I'agent  de 
developpement,  aucun  pole  magnetique  n'est 
en  regard  de  la  surface  du  tambour  photosen- 
sible  et  un  autre  desdits  poles  magnetiques 
(Si)  est  en  regard  de  ladite  lame  (9),  une 

45  couche  d'agent  de  developpement  etant  main- 
tenue  sur  ledit  manchon  magnetique  (6)  en 
regard  de  la  surface  du  tambour  photosensible 
sans  pour  autant  venir  en  contact  avec  la  sur- 
face  du  tambour  photosensible. 

50 
2.  Dispositif  de  developpement  selon  la  revendi- 

cation  1,  ou  ledit  moyen  de  deplacement  (21) 
comprend  un  levier  fixe  audit  cylindre  magneti- 
que  (5),  et  ou  on  fait  basculer  ledit  levier  (21) 

55  pour  faire  tourner  ledit  cylindre  magnetique  (5) 
de  fagon  a  deplacer  le  premier  cite  (Ni)  des- 
dits  poles  magnetiques  de  la  position  ou  il  est 
en  regard  avec  la  surface  du  tambour  a  une 

7 
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position  ou  il  n'est  pas  en  regard  de  celle-ci,  et 
pour  faire  tourner  ledit  cylindre  magnetique  de 
fagon  que  le  premier  cite  desdits  poles  ma- 
gnetiques  soit  deplace  de  la  position  ou  il  n'est 
pas  en  regard  de  la  surface  du  tambour  a  la  5 
position  ou  il  est  en  regard  de  celle-ci. 

3.  Dispositif  de  developpement  selon  la  revendi- 
cation  2,  ou  ledit  cylindre  magnetique  (5)  et 
lesdits  poles  magnetiques  tournent  d'un  angle  10 
valant  environ  50  °  . 
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