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Description 

The  invention  relates  to  image  forming  machines 
according  to  the  preambles  of  the  independent 
claims.  Such  machines  are  known  form  JPA-60-233 
678. 

As  is  well  known  to  those  skilled  in  the  art,  image 
forming  machines  such  as  electrostatic  copying  ma- 
chines  or  electrostatic  printing  machines  of  the  type 
adapted  to  form  a  latent  electrostatic  image  on  an 
electrostatographic  material  and  then  develop  the  la- 
tent  electrostatic  image  to  a  toner  image  have  gained 
widespread  commercial  acceptance. 

There  is  also  a  type  of  electrostatic  copying  ma- 
chine  which  is  constructed  such  that  the  toner  re- 
moved  and  recovered  from  the  surface  of  the  electro- 
statographic  material  by  the  action  of  a  cleaning  de- 
vice  is  re-supplied  to  the  developing  device.  In  such 
a  conventional  electrostatic  copying  machine  having 
the  toner  re-supplying  function,  the  recovered  toner 
(spent  toner)  is  re-supplied  to  a  toner  holding  cham- 
ber  in  the  developing  device  which  holds  new  toner 
(unused  toner).  This  construction,  therefore,  gives 
rise  to  the  following  problem.  Specifically,  after  the 
new  toner  has  been  used,  the  recovered  toner  resup- 
plied  to  the  toner  holding  chamber  is  fed  to  the  devel- 
oping  chamber.  As  a  result,  the  proportion  of  the  re- 
supplied  toner  in  the  developing  chamber  abruptly  in- 
creases,  and  this  leads  to  a  drastically  degraded  im- 
age  quality. 

In  recent  years,  the  manufacturers  have  tended 
to  supply  electrostatic  copying  machines  in  such  a 
state  that  toner  is  loaded  beforehand  in  the  toner  hold- 
ing  chamber  during  machine  production  instead  of  let- 
ting  the  users  load  it  in  the  toner  holding  chamber  of 
the  developing  device  in  installed  copying  machines 
before  actually  starting  to  operate  the  machines.  This 
tendency  is  greater  with  such  a  type  of  electrostatic 
copying  machine  that  an  image  bearing  member  hav- 
ing  a  photosensitive  material,  a  developing  device 
and  a  cleaning  device  are  mounted  on  a  common  unit 
frame  to  constitute  a  replaceable  process  unit,  and 
the  process  unit  is  mounted  detachably  on  the  sup- 
porting  structure  of  the  main  copying  system  of  the 
machine.  However,  such  a  type  of  electrostatic  copy- 
ing  machine  requires  a  space  for  exclusive  use  in 
loading  new  toner  in  advance,  namely  a  toner  holding 
chamber.  This  tends  to  increase  the  size  of  the  devel- 
oping  device,  and  the  tendency  increases  as  the 
amount  of  the  toner  to  be  loaded  increases. 

There  is  also  a  type  of  electrostatic  copying  ma- 
chine  in  which  a  toner  cartridge  containing  new  toner 
is  loaded  into  the  developing  device.  This  machine  is 
generally  of  such  a  structure  that  the  toner  cartridge 
is  loaded  into  the  toner  holding  chamber  of  the  devel- 
oping  device.  Hence,  the  developing  device,  and  in 
turn  the  entire  machine,  tend  to  increase  in  size. 

JP-A-60-233  678  discloses  an  image  forming  de- 

vice  and  a  developersupplementary  container.  Waste 
toner  scraped  by  the  cleaning  blade  of  a  cleaning  de- 
vice  is  conveyed  to  a  toner  container  holder  by  a  con- 
veyor  roller  and  a  screw  conveyor.  The  holder  has  an 

5  own  opening  for  the  waste  toner. 
JP-A-59-184  373  discloses  a  supplying  and  col- 

lecting  toner  bottle.  By  the  operation  of  a  supplying 
screw  auger  unused  toner  is  carried  to  a  developing 
device.  Simultaneously  thereto  by  the  operation  of  a 

10  collecting  screw  auger  collected  toner  is  carried  in 
from  a  cleaner.  The  fresh  toner  is  mixed  with  the  re- 
covered  toner  and  used  repeatedly. 

An  object  of  this  invention  is  to  provide  an  image 
forming  machine  which  can  be  effectively  reduced  in 

15  size  by  effectively  utilizing  a  space  which  is  left 
wasteful  until  it  is  actually  used. 

Another  object  of  this  invention  is  to  provide  an 
image  forming  machine  which  can  be  reduced  in  size 
by  effectively  utilizing  a  space  existing  in  a  cleaning 

20  device. 
This  object  is  solved  in  accordance  with  the  fea- 

tures  of  the  independent  claims,  dependent  claims 
are  directed  on  preferred  embodiments  of  the  present 
invention. 

25  In  the  following,  single  embodiments  of  related 
art  and  according  to  the  present  invention  are  descri- 
bed  with  reference  to  the  Figures,  wherein 

Figure  1  is  a  front  elevation  of  a  first  embodiment 
of  an  electrostatic  copying  machine  as  one  exam- 

30  pie  of  an  image  forming  machine  of  related  art; 
Figure  2  is  a  sectional  view  showing  the  electro- 
static  copying  machine  of  Figure  1  in  a  simplified 
form; 
Figure  3  is  a  front  elevation  showing  the  state  in 

35  which  an  upper  supporting  frame  in  the  electro- 
static  copying  machine  of  Figure  1  is  held  at  an 
open  position  and  a  front  cover  member  in  it  is 
held  in  an  open  state; 
Figure  4  is  a  sectional  view  showing  the  state  of 

40  Figure  3  in  a  simplified  form; 
Figure  5  is  a  perspective  view  showing  a  process 
unit  in  the  electrostatic  copying  machine  of  Figure 
1; 
Figure  6  is  a  sectional  view  showing  a  rotating 

45  drum,  a  developing  device  and  a  cleaning  device 
mounted  on  a  unit  frame  in  the  process  unit  of 
Figure  5; 
Figure  7  is  a  partial  perspective  view  showing  on 
an  enlarged  scale  part  of  a  hollow  guide  member 

so  in  the  process  unit  shown  in  Figure  5; 
Figure  8  is  a  perspective  view  showing  toner  feed 
means  and  elements  related  thereto  in  the  proc- 
ess  unit  shown  in  Figure  5; 
Figure  9  is  a  sectional  view  showing  a  process 

55  unit  in  a  second  embodiment  of  electrostatic 
copying  machine  of  related  art; 
Figure  1  0  is  a  perspective  view  showing  a  second 
holding  chamber  and  its  vicinity  in  the  process 
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unit  shown  in  Figure  9; 
Figure  11  is  a  sectional  view  of  a  second  holding 
chamber  and  its  vicinity  in  a  modified  example  of 
the  process  unit  of  Figure  8; 
Figure  12  is  a  simplified  sectional  view  showing 
a  third  embodiment  of  electrostatic  copying  ma- 
chine  as  another  example  of  related  art; 
Figure  13  is  an  enlarged  sectional  view  showing 
a  developing  device  and  its  vicinity  in  the  electro- 
static  copying  machine  of  Figure  12; 
Figure  14  is  an  enlarged  sectional  view  showing 
a  cleaning  device  and  its  vicinity  in  the  electro- 
static  copying  machine  of  Figure  12; 
Figure  15  is  a  perspective  view  showing  toner 
feed  means  and  elements  related  thereto  in  the 
electrostatic  copying  machine  of  Figure  12  and 
the  vicinity  of  the  discharge  opening  sealing 
means; 
Figure  16  is  a  sectional  view  showing  a  toner  dis- 
charge  opening,  as  viewed  from  above,  formed  in 
a  hollow  guide  member  provided  in  the  develop- 
ing  device  in  the  electrostatic  copying  machine 
shown  in  Figure  12; 
Figure  17  is  a  perspective  view,  partly  in  section, 
showing  sealing  means  disposed  in  a  recovery 
opening  in  a  toner  recovery  chamber  in  the  elec- 
trostatic  copying  machine  of  Figure  12  and  the  vi- 
cinity  of  the  sealing  means; 
Figure  1  8  is  a  perspective  view  showing,  partly  in 
section,  a  discharge  opening  sealing  means  dis- 
posed  in  a  toner  discharge  opening  formed  in  the 
hollow  guide  member  in  the  electrostatic  copying 
machine  of  Figure  12  and  the  vicinity  of  the  dis- 
charge  opening; 
Figure  19  is  a  sectional  view  showing  a  process 
unit  in  a  fourth  embodiment  of  electrostatic  copy- 
ing  machine  as  one  example  of  the  image  forming 
machine  constructed  in  accordance  with  this  in- 
vention;  and 
Figure  20  is  a  perspective  view  showing  the  state 
in  which  a  toner  cartridge  is  mounted  on  a  clean- 
ing  device  in  the  process  unit  shown  in  Figure  19. 
The  invention  will  be  described  in  detail  with  ref- 

erence  to  the  accompanying  drawings.  The  following 
description  is  directed  specifically  to  the  electrostatic 
copying  machine  as  one  example  of  the  image  form- 
ing  machine,  but  is  also  applicable  to  other  types  of 
the  image  forming  machine  such  as  an  electrostatic 
printer. 

First,  with  reference  to  Figures  1  to  8,  a  first  em- 
bodiment  of  the  electrostatic  copying  machine  as  one 
example  of  the  image  forming  machine  of  related  art 
will  be  described. 

With  reference  to  Figures  1  to  4,  mainly  to  Figure 
2,  the  illustrated  electrostatic  copying  machine  has  a 
nearly  parallelepipedal  housing  shown  generally  at  2. 
The  housing  2  in  the  illustrated  embodiment  is  de- 
fined  by  a  supporting  structure  comprised  of  a  lower 

supporting  frame  4  and  an  upper  supporting  frame  6. 
The  lower  part  of  the  right  end  portion  of  the  upper 
supporting  frame  6  is  pivotably  linked  to  the  lower 
supporting  frame  4  via  a  shaft  8.  The  upper  support- 

5  ing  frame  6  can  pivot  between  a  closed  position 
shown  in  Figures  1  and  2  and  an  open  position  shown 
in  Figures  3  and  4.  At  the  front  surface  of  the  housing 
2,  a  front  cover  10  is  mounted  on  the  upper  supporting 
frame  6  for  free  pivoting  between  a  closed  position 

10  (the  position  shown  in  Figure  1)  and  an  open  position 
(the  position  shown  in  Figure  3)  around  its  lower  end 
portion  as  a  center. 

Document  placing  means  11  capable  of  recipro- 
cation  in  the  left-right  direction  is  mounted  on  the  up- 

15  per  surface  of  the  housing  2,  i.e.  the  upper  surface  of 
the  upper  supporting  frame  6.  The  document  placing 
means  11  includes  a  transparent  plate  12  on  which  to 
place  a  document  to  be  copied,  and  a  document  cover 
14  which  can  be  opened  or  closed  and  covers  the 

20  transparent  plate  12  and  a  document  to  be  placed  on 
it. 

A  process  unit  shown  generally  at  16  is  detach- 
ably  mounted  on  the  upper  supporting  frame  6  and 
positioned  nearly  centrally  in  the  housing  2.  A  pair  of 

25  supporting  rails  18  and  20  spaced  from  each  other  in 
the  left-right  direction  and  extending  in  a  direction 
perpendicular  to  the  sheet  surface  are  fixed  to  the  up- 
per  supporting  frame  6.  On  the  other  hand,  the  proc- 
ess  unit  16  has  a  unit  frame  22,  and  portions  24  and 

30  26  to  be  supported  extending  in  a  direction  perpendic- 
ular  to  the  sheet  surface  are  formed  on  the  left  and 
right  side  portions  of  the  unit  frame  22.  The  process 
unit  16  is  mounted  on  and  detached  from  the  upper 
supporting  frame  6  by  bringing  the  portions  24  and  26 

35  of  the  unit  frame  22  into  engagement  with  the  sup- 
porting  rails  18  and  20  and  sliding  the  unit  frame  22 
in  a  direction  perpendicular  to  the  sheet  surface.  A  ro- 
tating  drum  28  constituting  an  image  bearing  member 
is  rotatably  mounted  on  the  nearly  central  part  of  the 

40  unit  frame  22.  A  suitable  electrostatographic  material 
is  disposed  on  the  peripheral  surface  of  the  rotating 
drum  28.  Furthermore,  around  the  rotating  drum  28  to 
be  rotated  in  the  direction  shown  by  an  arrow  30,  a 
charging  corona  discharge  device  32,  a  developing 

45  device  shown  generally  at  34,  and  a  cleaning  device 
shown  generally  at  36  in  this  sequence  as  viewed  in 
the  rotating  direction  of  the  rotating  drum  28  are 
mounted  on  the  unit  frame  22.  The  developing  device 
34  and  the  cleaning  device  36  will  be  more  specif  ical- 

50  ly  described  hereinafter. 
An  illuminating  lamp  46,  a  reflecting  plate  48  and 

an  optical  system  50  positioned  above  the  process 
unit  16,  are  also  mounted  on  the  upper  supporting 
frame  6.  The  optical  system  50  is  comprised  of  many 

55  elongate  optical  units  (for  example,  rod-like  lenses 
sold  under  the  tradename  "Selfoc  Microlens"  by  Nip- 
pon  Sheet  Glass  Co.,  Ltd.)  extending  in  the  vertical  di- 
rection.  The  light  from  the  illuminating  lamp  46  illu- 

3 



5 EP  0  476  717  B1 6 

minates  the  document  placed  on  the  transparent 
plate  12  as  shown  by  a  one-dot  chain  line.  The  reflect- 
ed  light  from  the  document  passes  through  the  optical 
system  50  and  an  exposure  opening  54  formed  in  the 
upper  wall  52  of  the  unit  frame  22  and  is  projected 
onto  the  peripheral  surface  of  the  rotating  drum  28  in 
an  exposure  zone  56.  Part  of  the  lightf  rom  the  illumin- 
ating  lamp  46,  as  shown  by  a  one-dot  chain  line,  is 
projected  onto  the  rotating  drum  28  in  a  charge  elim- 
inating  zone  62  via  an  opening  58  formed  in  the  under 
surface  of  the  reflecting  plate  48  and  an  opening  60 
formed  in  the  upper  wall  52  of  the  unit  frame  22  for 
passing  charge  eliminating  light. 

Nearly  centrally  of  the  lower  supporting  frame  4 
are  disposed  a  transfer  corona  discharge  device  66 
facing  the  peripheral  surface  of  the  rotating  drum  28 
in  a  transferzone  64  and  a  peeling  charge-eliminating 
device  68  located  adjacent  to,  and  downstream  of,  the 
transfer  corona  discharge  device  66. 

Furthermore,  in  the  right  end  portion  of  the  lower 
supporting  frame  4,  copying  paper  feed  means 
shown  generally  at  72  is  disposed,  and  a  copying  pa- 
per  receiving  tray  74  is  provided  in  the  left  end  portion 
of  the  lower  supporting  frame  4.  Acopying  paper  con- 
veying  system  shown  generally  at  76  is  disposed  be- 
tween  the  paper  feeding  means  72  and  the  paper  re- 
ceiving  tray  74  for  conveying  paper  through  the  trans- 
fer  zone  64.  The  paper  feed  means  72  comprises  a 
paper  receiving  stand  78  and  a  paper  delivery  roller 
80  disposed  above  the  downstream  end  portion  of  the 
paper  stand  78.  The  paper  delivery  roller  80  is  adapt- 
ed  to  be  selectively  elevated  or  lowered  and  simulta- 
neously  rotated  in  the  direction  shown  by  an  arrow  82. 
The  paper  feed  means  72  further  includes  a  paper 
feed  roller  86  disposed  downstream  of  the  paper 
stand  78  and  adapted  to  be  rotated  in  the  direction 
shown  by  an  arrow  84,  and  paper  separating  means 
88  disposed  below  it.  The  paper  separating  means  88 
has  a  supporting  member  92  pivotably  mounted  by  a 
pin  90  and  a  separating  member  94  made,  for  exam- 
ple,  of  a  high  friction  material  such  as  synthetic  rubber 
and  disposed  on  the  upper  surface  of  the  supporting 
member  92.  The  supporting  member  92  is  elastically 
biased  clockwise  by  suitable  spring  means  (not 
shown).  Thus,  the  separating  member  94  is  elastically 
pressed  against  the  paper  feed  roller  86.  In  the  paper 
feed  means  72  described  above,  a  layer  of  copying 
paper  sheets  of  a  suitable  size  is  manually  inserted 
and  placed  on  the  paper  stand  78.  Every  time  the  pa- 
per  delivery  roller  80  is  lowered  and  rotated  in  the  di- 
rection  of  arrow  82,  one  uppermost  sheet  is  delivered 
and  further  advanced  by  the  feed  roller.  The  separat- 
ing  member  94  serves  to  prevent  sheets  other  than 
the  uppermost  sheet  from  being  advanced  by  the  pa- 
per  feed  roller  86  when  two  or  more  sheets  are  deliv- 
ered  at  a  time  by  the  delivery  roller  80,  and  thus  to  en- 
sure  that  the  copying  sheets  are  fed  one  by  one  by  the 
paper  conveying  system  76.  The  paper  conveyor  sys- 

tem  76  comprises  a  guide  plate  pair  96,  a  conveying 
roll  pair  1  00  to  be  rotated  in  the  direction  shown  by  an 
arrow  98,  guide  plates  102  and  104,  a  conveyor  belt 
mechanism  108  to  be  rotated  in  the  direction  shown 

5  by  an  arrow  106,  a  heat  fixing  roller  pair  112  to  be  ro- 
tated  in  the  direction  of  an  arrow  110,  a  guide  plate 
pair  114  and  a  discharge  roller  pair  118  to  be  rotated 
in  the  direction  shown  by  an  arrow  116.  Suitable  heat- 
ing  means  122  is  disposed  in  an  upper  heating  roller 

10  120  in  the  heat  fixing  roller  pair  112.  A  separating 
member  124  is  annexed  to  the  upper  heating  roller 
120  to  prevent  wrapping  of  the  paper. 

In  the  electrostatic  copying  machine  described 
above,  while  the  rotating  drum  28  is  rotated  in  the  di- 

15  rection  of  arrow  30,  the  charging  corona  discharge 
device  32  substantially  uniformly  charges  the  photo- 
sensitive  material  on  the  rotating  drum  28  to  a  speci- 
fied  polarity.  Then,  in  the  exposure  zone  56,  the  im- 
age  of  the  document  on  the  transparent  plate  12  is 

20  scanned  and  exposed  onto  the  photosensitive  mate- 
rial  whereby  a  latent  electrostatic  image  correspond- 
ing  to  the  image  of  the  document  is  formed  on  the 
photosensitive  material.  During  scanning  and  expos- 
ure,  the  document  placing  means  11  is  moved  right- 

25  ward  for  scanning  and  exposure  from  a  start-of-scan 
position  shown  by  a  two-dot  chain  line  11  A  to  an  end- 
of-scan  position  shown  by  a  two-dot  chain  line  11  B. 
Thereafter,  the  latent  electrostatic  image  on  the  pho- 
tosensitive  material  is  developed  to  a  toner  image  by 

30  the  developing  device  34.  Copying  paper  fed  from  the 
paper  feed  means  72  by  the  paper  conveying  system 
76  is  brought  into  intimate  contact  with  the  peripheral 
surface  of  the  rotating  drum  28  in  the  transfer  zone 
64,  and  by  the  action  of  the  transfer  corona  discharge 

35  device  66,  the  toner  image  on  the  photosensitive  ma- 
terial  is  transferred  to  the  copying  paper.  Subse- 
quently,  the  copying  paper  is  separated  from  the  ro- 
tating  drum  28  by  the  action  of  the  charge  eliminating 
device  68.  The  separated  copying  paper  is  conveyed 

40  through  the  heat  fixing  roller  pair  112,  and  during  this 
time,  the  toner  image  on  the  paper  is  heat-fixed,  and 
the  paper  is  discharged  onto  the  paper  receiving  tray 
74.  In  the  meantime,  the  rotating  drum  28  continues 
to  rotate,  and  the  toner  remaining  on  the  photosensi- 

45  tive  material  after  the  transfer  is  removed  from  it  by 
the  action  of  the  cleaning  device  36.  Then,  charge- 
eliminating  light  is  irradiated  onto  the  photosensitive 
material  in  the  charge  eliminating  device  62  to  erase 
the  residual  charge  on  the  photosensitive  material. 

so  Referring  to  Figure  5,  reference  numeral  204  des- 
ignates  a  tube  suitable  for  feeding  back  toner  recov- 
ered  from  the  cleaning  device  36  to  a  mixing  chamber. 
As  can  be  seen  from  Figure  5  and  also  from  Figure 
3,  parts  of  the  hollow  cylindrical  member  204  are 

55  transparent  or  semi-transparent,  such  that  the  color 
of  the  toner  can  be  grasped  easily.  In  the  transparent 
section  of  the  hollow  cylindrical  member  204  the  feed- 
ing  member  21  2a,  which  is  a  spiral,  can  be  seen.  The 
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tube  204  is  further  adapted  to  serve  as  a  gripping 
means,  such  that  the  unit  frame  22  can  be  handled  by 
means  of  the  cylindrical  member  204.  It  has  to  be 
fixed  to  the  unit  frame  22  in  a  mechanically  suitable 
fashion. 

Figure  6  shows  a  developing  device  according  to 
the  present  invention.  It  comprises  three  chambers 
defined  by  respective  side  walls,  namely  a  developing 
chamber  156,  a  developer  holding  chamber  158  and 
a  toner  holding  chamber  160.  A  toner  cartridge  162  is 
detachably  loaded  into  the  toner  holding  chamber 
160.  Reference  numeral  190  designates  a  concentra- 
tion  detector  for  detecting  toner  concentration.  Appli- 
cator  means  172,  developer  agitating  means  174  and 
a  guide  plate  176  are  disposed  in  the  developing 
chamber  156.  A  toner  discharge  opening  166  is 
formed  at  the  bottom  of  the  toner  holding  chamber 
160,  and  a  slender  cylindrical  toner  feed  roller  168  is 
disposed  in  the  toner  discharge  opening  166.  Refer- 
ence  numeral  226  designates  the  output  of  the  toner 
feedback  line  204  in  Figure  5.  Reference  numeral  36 
denotes  a  cleaning  device.  From  there,  toner  is  fed 
back  to  the  developing  device  34,  reference  numeral 
212b  denoting  the  beginning  of  the  feedback  line  and 
reference  numeral  212c  denoting  the  end  of  the  feed- 
back  line.  Figure  8  shows  the  entire  construction.  Fig- 
ure  7  will  be  discussed  together  with  Figure  10. 

Now,  with  reference  to  Figures  9  and  1  0,  the  proc- 
ess  unit  in  a  second  embodiment  of  the  electrostatic 
copying  machine  as  another  example  of  an  image 
forming  machine  of  related  art  will  be  described.  In  the 
process  unit,  improvement  is  made  in  the  toner  hold- 
ing  chamber  of  the  developing  device  in  the  first  em- 
bodiment  shown  in  Figures  1  to  8. 

With  reference  mainly  to  Figure  9,  a  developing 
device  304  in  the  illustrated  process  unit  302  has 
three  chambers,  i.e.  a  developing  chamber  322,  a  de- 
veloper  holding  chamber  324  and  a  toner  holding 
chamber  326,  defined  by  walls  310,  312,  314,  316, 
318  and  320  fixed  between  a  front  wall  (not  shown) 
and  a  rear  wall  308  of  a  unit  frame  306.  The  toner 
holding  chamber  326  is  provided  with  a  first  holding 
chamber  328,  a  second  holding  chamber  330  and  a 
mixing  chamber  332.  In  the  illustrated  embodiment,  a 
downwardly  extending  wall  334  is  provided  in  the  wall 
314,  and  the  first  holding  chamber  328  is  defined  by 
the  walls  334,  312  and  314.  Fresh  toner  (not  shown) 
is  held  in  the  first  holding  chamber  328.  In  the  illustrat- 
ed  embodiment,  a  toner  cartridge  336  is  loaded  de- 
tachably  into  the  first  holding  chamber  328  as  shown 
in  Figure  9.  When  the  supply  of  fresh  toner  is  not  nec- 
essary  (for  example,  when  the  copying  machine  is  of 
such  a  type  that  when  the  toner  held  in  the  first  hold- 
ing  chamber  328  is  used  up,  the  entire  process  unit 
302  is  replaced),  it  is  possible  to  define  a  discharge 
opening  by  the  inner  surface  of  the  wall  312  and  the 
lower  end  of  the  wall  334  and  load  fresh  toner  directly 
into  the  first  holding  chamber  328.  The  second  hold- 

ing  chamber  330  is  defined  by  a  nearly  U-shaped  part 
316a  in  the  wall  316.  In  the  illustrated  embodiment, 
the  second  holding  chamber  316a  is  substantially  jux- 
taposed  with  the  first  holding  chamber  328  as  shown 

5  in  Figure  9.  Because  of  this  structure,  the  height  of 
the  developing  device  304  can  be  reduced  and  the 
entire  developing  device  can  be  made  compact.  The 
toner  removed  from  the  rotating  drum  340  as  descri- 
bed  hereinafter  is  fed  to  the  second  holding  chamber 

10  330.  The  mixing  chamber  332  located  below  the  first 
holding  chamber  328  and  the  second  holding  cham- 
ber  330  is  defined  by  the  lower  parts  of  the  walls  312 
and  316.  A  toner  discharge  opening  342  is  formed  at 
the  bottom  of  the  mixing  chamber  332.  The  toner  dis- 

15  charge  opening  342  is  formed  substantially  from  one 
end  to  the  other  end  of  the  mixing  chamber  332  in  its 
widthwise  direction,  and  a  slender  cylindrical  toner 
feed  roller  344  is  disposed  in  the  toner  discharge 
opening  342.  The  toner  feed  roller344  is  rotated  in  the 

20  direction  shown  by  an  arrow  346,  and  by  this  rotation, 
the  toner  in  the  mixing  chamber  332  is  fed  to  the  de- 
veloping  chamber  322  through  the  toner  discharge 
opening  342. 

Acleaning  device  348  is  also  mounted  on  the  unit 
25  frame  306  of  the  process  unit  302,  and  toner  feed 

means  for  conducting  the  toner  recovered  in  the 
cleaning  device  348  to  the  developing  device  304  is 
also  mounted  on  the  unit  frame  306.  The  illustrated 
toner  feed  means  is  nearly  of  the  same  structure  as 

30  that  in  the  first  embodiment  shown  in  Figures  1  to  8, 
and  is  provided  with  a  hollow  cylindrical  member  (not 
shown)  and  a  helical  member  350  constituting  toner 
transfer  means.  As  can  be  seen  from  Figure  9,  one 
end  of  the  hollow  cylindrical  member  is  kept  in  com- 

35  munication  with  a  toner  recovery  chamber  352  of  the 
cleaning  device  348,  and  its  other  end  communicates 
with  the  second  holding  chamber  330  in  the  toner 
holding  chamber  326  of  the  developing  device  304. 
The  helical  member  350  is  disposed  within  the  hollow 

40  cyindrical  member  (not  shown).  Its  one  end  portion 
350a  extends  from  the  hollow  cylindrical  member  into 
the  toner  recovery  chamber  352  of  the  cleaning  de- 
vice  348.  Its  other  end  portion  350b  extends  from  the 
hollow  cylindrical  member  into  the  second  holding 

45  chamber  330  of  the  developing  device  304. 
Otherwise,  the  structure  of  the  process  unit  302 

is  substantially  the  same  as  in  the  first  embodiment, 
and  a  detailed  description  thereof  will  be  omitted.  The 
process  unit  302  may  be  detachably  mounted  on  a 

so  supporting  structure  (the  upper  supporting  frame  in 
the  first  embodiment)  of  a  copying  machine  in  place 
of  the  process  unit  16  in  the  first  embodiment,  for  ex- 
ample. 

When  the  rotating  drum  340  is  rotated  in  the  di- 
ss  rection  shown  by  an  arrow  354  in  copying  machine 

provided  with  the  process  unit  302  described  above, 
the  helical  member  350  is  rotated  as  is  required.  Spe- 
cifically,  its  one  end  portion  350a  located  within  the 
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toner  recovery  chamber  352  is  rotated  in  the  direction 
shown  by  an  arrow  356,  and  by  the  action  of  an  elastic 
blade  358,  the  toner  recovered  from  the  rotating  drum 
340  is  transferred  from  the  rear  end  to  the  front  end 
of  the  toner  recovery  chamber  352  by  the  action  of  the  5 
helical  member  350.  The  toner  so  transferred  is  fed  to 
the  second  holding  chamber  330  of  the  developing 
device  304  via  the  hollow  cylindrical  member  (not 
shown).  The  other  end  portion  350b  located  within  the 
second  holding  chamber  330  is  rotated  in  the  direc-  10 
tion  of  an  arrow  360,  and  the  toner  fed  into  the  second 
holding  chamber  330  as  described  above  is  transfer- 
red  from  the  front  end  toward  the  rear  end  of  the  sec- 
ond  holding  chamber  330  in  the  direction  shown  by  an 
arrow  370  (Figure  10)  by  the  other  end  portion  350b  15 
rotating,  in  the  direction  of  arrow  360.  During  transfer 
in  the  second  holding  chamber  330,  the  toner  advanc- 
es  beyond  the  upper  surface  of  one  side  end  (the  right 
side  end  in  Figure  9)  of  a  nearly  U-shaped  wall  portion 
316a  of  the  wall  316  by  the  action  of  the  helical  mem-  20 
ber  350.  The  toner  which  has  advanced  over  the  up- 
per  surface  of  the  above  one  side  end  passes  be- 
tween  the  walls  316  and  334  and  is  fed  to  that  site  of 
the  mixing  chamber  332  which  is  above  the  site  of  the 
tonerfeed  roller  344.  Fresh  tonersupplied  from  the  to-  25 
ner  cartridge  336  through  the  discharge  opening  362 
exists  in  the  mixing  chamber  332.  Hence,  the  toner 
fed  from  the  second  holding  chamber  330  for  reuse  is 
mixed  with  the  fresh  toner  near  the  toner  discharge 
opening  342  of  the  mixing  chamber  332,  and  the  30 
mixed  toner  is  fed  to  the  developing  chamber  322  by 
the  action  of  the  tonerfeed  roller  344  via  the  toner  dis- 
charge  opening  342.  The  toner  so  fed  is  mixed  with 
the  developer  present  in  the  developing  chamber  322 
by  the  action  of  the  agitating  means  364,  and  fed  to  35 
applicator  means  366.  In  the  second  embodiment,  the 
upper  edge  of  one  side  end  of  the  wall  portion  316a 
beyond  which  the  toner  advances  has  a  progressively 
decreasing  height  from  the  front  end  toward  the  rear 
end  of  the  second  holding  chamber  330  as  shown  on  40 
an  enlarged  scale  in  Figure  1  0.  Hence,  in  the  front  end 
portion  of  the  second  holding  chamber  330,  the  pro- 
portion  of  the  toner  fed  is  small  in  spite  of  the  relatively 
large  amount  of  the  existing  toner.  On  the  other  hand, 
in  its  rear  end  portion,  the  proportion  of  the  toner  fed  45 
is  large  in  spite  of  the  relatively  small  amount  of  the 
existing  toner.  As  a  result,  the  toner  from  the  second 
holding  chamber  330  is  substantially  uniformly  fed  in 
the  widthwise  direction  of  the  mixing  chamber  332. 

In  the  illustrated  embodiment  shown  in  Figures  8  50 
and  9,  the  upper  edge  of  one  side  end  of  the  wall  por- 
tion  316a  has  a  progressively  lower  height  from  the 
front  end  toward  the  rear  end.  Alternatively,  the  wall 
portion  316a  may  be  constructed  as  wall  portion 
316a'  shown  in  Figure  11.  55 

Another  embodiment  is  shown  in  Figure  7. 
While  being  transferred  within  the  hollow  guide 

member  207,  the  toner  from  the  toner  recovery  cham- 

ber  200  is  fed  into  the  toner  holding  chamber  160 
through  a  plurality  of  openings  226  (Figures  6  and  7). 

Preferably,  the  plurality  of  openings  226  are 
formed  in  spaced-apart  relationship  axially  of  the  hol- 
low  guide  member  207  as  shown  in  Figure  7.  Prefer- 
ably,  the  openings  226  are  progressively  smaller  one 
way  in  the  widthwise  direction  of  the  toner  holding 
chamber  156  (namely,  frontwardly  in  the  frontrear  di- 
rection),  and  progressively  larger  the  other  way  in  the 
widthwise  direction  of  the  toner  holding  chamber  156 
(i.a.,  rearwardly  in  the  front-rear  direction). 

Since  the  openings  226  are  progressively  smaller 
toward  the  front  end  side  of  the  hollow  guide  member 
207,  the  proportion  of  the  toner  to  be  supplied  is  small 
in  spite  of  the  relatively  large  amount  of  the  toner  in 
the  front  end  portion.  On  the  other  hand,  since  the 
openings  226  are  progressively  larger  toward  the  rear 
end  side,  the  proportion  of  the  tonersupplied  is  large 
in  spite  of  the  relatively  small  amount  of  the  toner  in 
the  rear  end  portion.  Consequently  the  toner  from  the 
recovery  chamber  200  can  be  supplied  substantially 
uniformly  in  the  widthwise  direction  of  the  toner  hold- 
ing  chamber  160. 

In  Figure  11,  the  part  316a'  defining  the  second 
holding  chamber  330'  of  the  wall  316'  has  a  nearly  U- 
shaped  bottom  portion  316b',  and  that  part  of  the  sec- 
ond  holding  chamber  330'  which  defines  the  bottom 
portion  is  raised  from  one  end  (front  end)  to  the  other 
end  (rear  end)  of  a  mixing  chamber  332'  in  the  width- 
wise  direction  In  other  words,one  side  end  of  the  wall 
portion  316a'  beyond  which  the  toner  in  the  second 
holding  chamber  330'  advances  has  a  progressively 
decreasing  height  from  one  end  toward  the  other  end 
of  the  mixing  chamber  332'  in  the  widthwise  direction 
as  a  result  of  raising  the  bottom  portion  316b'.  In  this 
case,  too,  the  toner  which  is  fed  to  the  mixing  chamber 
332'  beyond  the  upper  edge  of  the  aforesaid  one  side 
end  of  the  wall  portion  316a  during  transfer  in  the  sec- 
ond  holding  chamber  330'  is  fed  in  a  small  proportion 
at  the  front  end  portion  of  the  second  holding  cham- 
ber  330'  in  spite  of  the  relatively  large  amount  of  the 
existing  toner.  On  the  other  hand,  at  its  rear  end  por- 
tion,  the  proportion  of  the  toner  fed  is  large  in  spite  of 
the  relatively  small  amount  of  the  existing  toner.  As  a 
result,  the  toner  is  fed  substantially  uniformly  in  the 
widthwise  direction  of  the  mixing  chamber  332'. 

In  Figure  11,  the  other  end  portion  350b'  of  the 
helical  member  350'  extends  conically  rearwardly  in 
the  frontrear  direction,  and  in  relation  to  this,  the  cen- 
tral  axis  of  the  other  end  portion  350b'  is  slightly  in- 
clined  upwardly  from  the  front  end  toward  the  rear 
end  of  the  second  holding  chamber  330'.  The  same 
effect  can  be  achieved  by  simply  inclining  the  central 
axis  of  the  other  end  portion  350b'  slightly  upwardly 
without  rendering  the  other  end  portion  350b'  conical. 

Since  in  opening  368'  is  formed  at  the  bottom  of 
the  rear  end  of  the  second  holding  chamber  330',  the 
toner  transferred  to  the  rear  end  in  the  direction  of  ar- 
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row  370'  in  the  second  holding  chamber  330'  is  fed 
into  the  mixing  chamber  332'  through  the  opening 
368'. 

In  a  copying  apparatus  equipped  with  the  proc- 
ess  unit  302,  the  toner  from  the  second  holding  cham- 
ber  330  (330')  is  mixed  with  fresh  toner  from  the  first 
holding  chamber  330  near  the  toner  discharge  open- 
ing  342  of  the  mixing  chamber  332  (332'),  and  the 
mixed  toner  is  fed  into  the  developing  chamber  322 
through  the  toner  discharge  opening  342.  Hence,  the 
toner  for  reuse  is  fed  into  the  developing  chamber  322 
in  a  fixed  proportion.  Hence,  stable  images  can  be  ob- 
tained  over  a  long  period  of  time  while  inhibiting  deg- 
radation  of  image  quality. 

Now,  with  reference  to  Figures  12  to  18,  a  third 
embodiment  of  an  electrostatic  copying  machine  as 
another  example  of  an  image  forming  machine  of  re- 
lated  art  will  be  described. 

With  reference  to  Figure  12,  the  illustrated  copy- 
ing  machine  has  a  nearly  parallelepipedal  housing 
shown  generally  at  402.  The  housing  402  is  defined 
by  a  bottom  wall  404  and  a  vertical  front  base  plate 
and  a  vertical  rear  base  plate  (not  shown)  disposed 
between  the  front  end  portion  and  the  rear  end  por- 
tion  of  the  bottom  wall  404  in  spaced-apart  relation- 
ship  in  the  front-rear  direction  (the  direction  perpen- 
dicular  to  the  sheet  surface  in  Figure  12),  and  various 
constituent  elements  to  be  described  are  disposed 
between  the  vertical  front  base  plate  and  the  vertical 
rear  base  plate. 

Document  placing  means  406  is  mounted  on  the 
upper  surface  of  housing  402  for  reciprocating  move- 
ment  in  the  left-right  direction.  The  document  placing 
means  406  includes  a  transparent  plate  408  on  which 
to  place  a  document  to  be  copied  and  an  openable 
and  closable  document  cover  410  for  covering  the 
transparent  plate  408  and  the  document  on  it. 

A  process  unit  shown  generally  at  412  is  detach- 
ably  mounted  on  the  nearly  central  part  of  the  housing 
402.  A  pair  of  supporting  rails  (not  shown)  extending 
in  a  direction  perpendicular  to  the  sheet  surface  in 
spaced-apart  relation-ship  in  the  left-right  direction 
are  fixed  to  the  housing  402.  The  process  unit412  has 
a  unit  frame  414,  and  portions  416  and  41  8  to  be  sup- 
ported  extending  in  a  direction  perpendicularly  to  the 
sheet  surface  are  formed  on  the  left  and  right  sides 
of  the  unit  frame  414.  Hence,  the  process  unit  412  is 
mounted  on,  and  detached  from,  the  housing  402 
(supporting  structure)  by  engaging  the  portions  416 
and  418  with  the  supporting  rail  portions  (not  shown) 
provided  in  the  housing  402  and  sliding  the  unit  frame 
414  in  the  direction  perpendicular  to  the  sheet  sur- 
face.  A  rotating  drum  420  constituting  image-bearing 
means  is  rotatably  mounted  on  the  nearly  central  por- 
tion  of  the  unit  frame  414.  A  suitable  electrostato- 
graphic  material  is  disposed  on  the  peripheral  surface 
of  the  rotating  drum  420.  Around  the  rotating  drum 
420  to  be  rotated  in  the  direction  shown  by  an  arrow 

422  are  mounted  a  charging  corona  discharge  device 
424,  a  developing  device  shown  generally  at  426,  and 
a  cleaning  device  shown  generally  at  428  in  this  se- 
quence  as  viewed  in  the  rotating  direction  of  the  drum 

5  420.  The  process  unit  412,  particularly,  the  develop- 
ing  device  426,  the  cleaning  device  428  and  elements 
related  thereto  will  be  described  in  detail  hereinafter. 

A  document  illuminating  lamp  430,  a  reflecting 
plate  432  and  an  optical  system  434  positioned  above 

10  the  process  unit  412  are  also  disposed  within  the 
housing  402.  The  light  from  the  illuminating  lamp  430 
travels  through  the  transparent  plate  408  and  illumin- 
ates  a  document  placed  on  it,  as  shown  by  a  two-dot 
chain  line.  The  light  reflected  from  the  document  trav- 

15  els  through  the  optical  system  434  and  an  exposure 
opening  formed  in  the  upper  wall  436  of  the  unitframe 
414  and  is  projected  onto  the  peripheral  surface  of  the 
rotating  drum  420  in  an  exposure  zone  438. 

Below  the  rotating  drum  420  are  disposed  a 
20  transfer  corona  discharge  device  442  adapted  to  face 

the  peripheral  surface  of  the  rotating  drum  420  in  a 
transfer  zone  440,  and  a  peeling  corona  discharge 
device  444  adjacent  to,  and  downstream  of,  the  trans- 
fer  corona  discharge  device  442. 

25  A  copying  paper  feed  means  shown  generally  at 
446  is  disposed  in  the  right  end  portion  of  the  housing 
402,  and  a  copying  paper  receiving  tray  448,  at  the 
left  end  portion  of  the  housing  402.  A  copying  paper 
conveying  system  shown  generally  at  450  is  disposed 

30  between  the  paper  feed  means  446  and  the  paper  re- 
ceiving  tray  448  for  conveying  copying  paper  through 
the  transfer  zone  440.  The  paper  feed  means  446  is 
provided  with  a  cassette  receiving  section,  a  copying 
paper  cassette  452  detachably  mounted  on  the  cas- 

35  sette  receiving  section,  and  a  delivery  roller  454  dis- 
posed  above  the  cassette-receiving  section.  Copying 
paper  sheets  are  received  in  the  stacked  state  in  the 
paper  cassette  452.  When  the  delivery  roller  454  is 
rotated  in  the  direction  shown  by  an  arrow  456,  the 

40  paper  sheets  in  the  cassette  452  are  delivered  one  by 
one.  The  paper  so  delivered  advances  between  a  pair 
of  guide  plates  458  and  is  fed  to  the  paper  conveying 
system  450.  The  paper  conveying  system  450  com- 
prises  a  pair  of  conveyor  rollers  462  to  be  rotated  in 

45  the  direction  shown  by  an  arrow  460,  a  pair  of  guide 
plates  464,  a  guide  plate  466,  a  conveyor  belt  mech- 
anism  470  to  be  rotated  in  the  direction  shown  by  an 
arrow  468,  a  heat  fixing  roller  pair  474  to  be  rotated 
in  the  direction  shown  by  an  arrow  472,  a  guide  plate 

so  476  and  a  pair  of  discharge  rollers  480  to  be  rotated 
in  the  direction  shown  by  an  arrow  478.  The  upper 
heating  roller  482  of  the  heat  fixing  roller  pair  474  has 
a  suitable  heating  means  484  disposed  therein.  The 
operation  of  the  electrostatic  copying  apparatus  in 

55  accordance  with  the  third  embodiment  is  substantial- 
ly  the  same  as  in  the  first  embodiment  shown  in  Fig- 
ures  1  to  8. 

With  reference  to  Figures  13  to  15  in  conjunction 
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with  Figure  12,  the  unit  frame  414  of  the  illustrated 
process  unit  412  has  a  front  wall  486  (partly  shown 
in  Figures  17  and  18)  and  a  rear  wall  (not  shown) 
spaced  from  each  other  in  the  front-rear  direction  (the 
direction  perpendicular  to  the  sheet  surface  in  Fig- 
ures  12  to  14,  and  the  direction  from  right  bottom  to 
left  top  in  Figure  15),  and  the  rotating  drum  420,  the 
developing  device  426  and  the  cleaning  device  428 
are  disposed  between  the  front  wall  486  and  the  rear 
wall. 

Shaft  portions  488  (only  one  of  which  is  shown  in 
Figure  15)  are  provided  in  opposite  end  portions  of 
the  rotating  drum  420  and  supported  rotatably  on  the 
front  wall  486  and  the  rear  wall  (not  shown).  The  other 
shaft  portion  (not  shown)  of  the  rotating  drum  420  is 
drivingly  connected  to  a  driving  source  such  as  an 
electric  motor.  Hence,  the  rotating  drum  420  is  rotated 
in  the  direction  of  arrow  422  by  the  action  of  this  driv- 
ing  source  (not  shown). 

With  reference  mainly  to  Figure  13,  the  illustrat- 
ed  developing  device  426  has  a  front  end  wall  490  and 
a  rear  end  wall  492  (Figure  16  partly  shows  the  front 
end  wall  490  and  the  rear  end  wall  492,  and  Figures 
1  7  and  1  8  show  part  of  the  front  end  wall  490)  spaced 
from  each  other  in  the  front-rear  direction  inwardly  of 
the  front  wall  486  and  the  rear  wall  (not  shown)  of  the 
unit  frame  414.  Walls  494,  496  and  498  are  provided 
between  the  front  end  wall  490  and  the  rear  end  wall 
492.  The  illustrated  developing  device  426  is  provid- 
ed  with  a  developing  chamber  500  defined  by  the 
front  end  wall  490,  the  rear  end  wall  492,  and  the  walls 
494,  496  and  498.  The  developing  chamber  500  is 
open  at  its  left  side  surface  facing  the  rotating  drum 
420,  and  applicator  means  502  is  disposed  in  the  left 
portion  of  the  developing  chamber  500.  Developer 
agitating  means  504  is  disposed  in  the  right  bottom 
portion  of  the  developing  chamber  500.  The  illustrat- 
ed  applicator  means  502  is  comprised  of  a  hollow  cyl- 
indrical  sleeve  508  to  be  rotated  in  the  direction 
shown  by  an  arrow  506  and  a  stationary  permanent 
magnet  510  disposed  within  the  sleeve  508.  The  sta- 
tionary  permanent  magnet  510  has  a  plurality  of  cir- 
cumferentially  spaced  magnetic  poles.  The  agitating 
means  504  has  a  plurality  of  vane  members  514  to  be 
rotated  in  the  direction  shown  by  an  arrow  512.  These 
vane  members  514  agitate  a  developer  with  in  the  de- 
veloping  chamber  500  and  feed  it  to  the  applicator 
means  502.  Brush  cutting  means  516  projecting  to- 
ward  the  sleeve  508  of  the  applicator  means  502  is 
provided  in  the  inside  surface  of  the  left  portion  of  the 
wall  498  of  the  developing  chamber  500.  The  brush 
cutting  means  516  acts  on  the  developer  moving 
while  being  magnetically  held  onto  the  surface  of  the 
sleeve  508,  and  removes  the  excess  of  the  developer. 
A  toner  concentration  detector  518  located  above  the 
brush  cutting  means  516  is  disposed  in  the  wall  498. 
The  detector  518,  which  may  be  of  a  known  type,  has 
a  detecting  surface  exposed  to  the  inside  of  the  de- 

veloping  chamber  500,  and  detects  the  toner  concen- 
tration  of  the  developer  removed  from  the  applicator 
means  502  by  the  action  of  the  brush  cutting  means 
516.  Within  the  developing  chamber  500,  a  guide 

5  member  520  is  further  provided  above  the  applicator 
means  502.  The  guide  member  520  is  inclined  down- 
wardly  to  the  right,  and  conducts  the  excess  of  the  de- 
veloper  removed  from  the  applicator  means  502  to 
the  agitating  means  504.  In  the  illustrated  em  bod  i- 

10  ment,  a  feed  opening  portion  498a  forfeeding  a  start- 
ing  developer  is  provided  in  the  nearly  central  part  of 
the  wall  498.  The  feed  opening  portion  498a  slightly 
projecting  upwardly  is  exposed  to  the  outside  of  the 
unit  frame  414  through  an  opening  522  formed  in  the 

15  upper  wall  436  of  the  unit  frame  414.  A  sealing  mem- 
ber  526  for  openably  closing  a  feed  port  524  is  thread- 
edly  secured  to  the  feed  opening  portion  498a.  In  use, 
the  sealing  member  526  is  removed,  and  the  starting 
developer  (developer  composed  of  a  mixture  of  car- 

20  rier  and  toner  in  a  predetermined  ratio)  is  fed  to  the 
developing  chamber  500  through  the  feed  port  524. 

With  reference  mainly  to  Figure  14,  the  illustrated 
cleaning  device  428  has  a  front  end  wall  528  (partly 
shown  in  Figure  17)  and  a  rear  end  wall  (not  shown) 

25  spaced  from  each  other  in  the  aforesaid  front-rear  di- 
rection  inwardly  of  the  front  wall  486  and  the  rear  wall 
(not  shown)  of  the  unit  frame  414,  and  walls  530,  532 
and  534  are  provided  between  the  front  end  wall  528 
and  the  rear  end  wall.  The  cleaning  device  428  is  pro- 

30  vided  with  a  toner  recovery  chamber  536  defined  by 
the  front  end  wall  528,  the  rear  end  wall,  and  the  walls 
530,  532  and  534.  The  cleaning  device  428  is  equip- 
ped  with  an  elastic  blade  538  acting  as  toner  remov- 
ing  means,  and  the  elastic  blade  538  is  attached  to 

35  the  outside  surface  of  the  right  end  portion  of  the  wall 
534  by  a  fixing  member  540.  The  free  end  portion  of 
the  elastic  blade  538  is  kept  in  press  contact  with  the 
photosensitive  surface  of  the  rotating  drum  420  and 
removes  the  residual  toner  from  the  surface  of  the 

40  photosensitive  material.  Part  of  the  right  side  surface 
of  the  toner  recovery  chamber  536  which  faces  the  ro- 
tating  drum  420  is  open,  and  a  seal  member  544 
which  may  be  formed  of  a  synthetic  resin  film  dis- 
posed  on  the  inside  surface  of  the  wall  530  defining 

45  the  lower  edge  of  a  recovery  opening  542  formed  in 
the  toner  recovery  chamber  536.  The  seal  member 
544  extends  toward  the  rotating  drum  420  from  its 
one  end  portion  fixed  to  the  wall  530,  and  its  other 
end  is  in  contact  with,  or  in  proximity  to,  the  peripheral 

so  surface  of  the  rotating  drum  420.  The  seal  member 
544  serves  to  conduct  the  toner  removed  by  the  ac- 
tion  of  the  elastic  blade  538  to  the  toner  recovery 
chamber  536. 

In  the  electrostatic  copying  machine  described 
55  above,  fresh  toner  (which  has  never  been  used  for  de- 

velopment)  is  sealed  up  in  the  toner  recovery  cham- 
ber  536  during  production  of  the  machine.  In  relation 
to  this  feature,  the  copying  machine  is  constructed  as 
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follows.  With  reference  mainly  to  Figures  13  to  15,  the 
process  unit  414  further  includes  toner  feed  means 
546  for  transferring  the  toner  in  the  toner  recovery 
chamber  536  of  the  cleaning  device  428  to  the  devel- 
oping  chamber  500  of  the  developing  device  426.  The 
illustrated  toner  feed  means  546  is  provided  with  a 
hollow  cylindrical  member  548  (shown  by  two-dot 
chain  line  in  Figure  15)  and  a  helical  member  550  dis- 
posed  rotatably  in  the  hollow  cylindrical  member  548. 
An  opening  is  formed  at  a  required  site  of  the  front 
wall  528  (Figure  17)  of  the  cleaning  device  428,  and 
another  opening  551  (Figure  18)  is  formed  at  a  re- 
quired  site  of  the  front  end  wall  490  of  the  developing 
device  426.  One  end  of  the  hollow  cylindrical  member 
548  is  connected  to  the  above  opening  formed  in  the 
front  end  wall  528  of  the  cleaning  device  428,  and  its 
other  end  portion  is  connected  to  the  opening  551 
formed  in  the  front  end  wall  490  of  the  developing  de- 
vice  426.  In  the  illustrated  embodiment,  the  other  end 
portion  of  the  hollow  cylindrical  member  548  extends 
through  the  opening  551,  and  via  the  right  upper  por- 
tion  of  the  developing  chamber  500,  terminates  in  the 
rear  end  wall  (see  Figure  16).  In  the  illustrated  em- 
bodiment,  the  other  end  portion  of  the  hollow  cylindri- 
cal  member  548  (more  specifically,  its  part  548a  lo- 
cated  between  the  front  end  wall  490  and  the  rear  end 
wall  492  of  the  developing  device  426)  acts  as  a  hol- 
low  guide  member.  Alternatively,  it  is  possible  to  form 
a  separate  hollow  cylindrical  guide  member,  mount  it 
between  the  front  end  wall  490  and  the  rear  end  wall 
492  of  the  developing  device  426,  and  cause  the  other 
end  portion  of  the  hollow  cyindrical  member  548  to 
communicate  with  the  hollow  guide  member.  One  end 
portion  552a  of  the  helical  member  550  disposed 
within  the  hollow  cylindrical  member  548  is  positioned 
in  the  toner  recovery  chamber  536  of  the  cleaning  de- 
vice  428.  More  specifically,  one  end  portion  552a  of 
the  helical  member  550  extends  to  the  toner  recovery 
chamber  536  through  the  above  opening  formed  in 
the  front  end  wall  528  (Figure  17)  of  the  cleaning  de- 
vice  428,  and  in  the  bottom  portion  of  the  toner  recov- 
ery  chamber  536,  extends  in  the  widthwise  direction 
of  the  toner  recovery  chamber  536,  i.e.  in  the  afore- 
said  front-rear  direction,  substantially  from  its  one 
end  to  the  other.  A  shaft  portion  554a  provided  at  its 
one  end  is  rotatably  mounted  on  the  rear  end  wall  (not 
shown)  of  the  cleaning  device  428.  The  shaft  portion 
554a  projects  rearwardly  through  the  rear  end  wall, 
and  a  gear  558  is  mounted  to  this  projecting  end  via 
clutch  means  556  such  as  an  electromagnetic  clutch. 
The  gear  558  meshes  with  a  large  gear  564  provided 
in  the  rear  end  portion  of  the  rotating  drum  420  via 
gears  560  and  562.  Because  of  this  driving  connec- 
tion,  when  the  rotating  drum  420  is  rotated  in  the  di- 
rection  of  arrow  422,  the  gear  558  is  rotated  in  the  di- 
rection  shown  by  an  arrow  566  via  the  gears  562  and 
560.  When  the  clutch  means  556  is  energized,  the 
driving  force  of  the  gear  558  is  transmitted  to  the  shaft 

portion  554a  of  the  helical  member  550  via  the  clutch 
means  556.  The  other  end  portion  552b  of  the  helical 
member  550  extends  axially  through  the  inside  of  the 
hollow  cylindrical  member  548.  Specifically,  the  other 

5  end  portion  552b  positioned  in  the  developing  cham- 
ber  500  extends  in  the  widthwise  direction  of  the  de- 
veloping  chamber  500,  namely  in  the  aforesaid  front- 
rear  direction,  substantially  from  one  end  to  the  other 
of  the  other  end  portion  548a  positioned  between  the 

10  front  end  wall  490  and  the  rear  end  wall  492  (Figure 
16)  of  the  hollow  cylindrical  member  548.  The  shaft 
portion  554b  provided  in  its  other  end  is  rotatably 
mounted  on  the  rear  end  wall  492  of  the  developing 
device  426.  As  shown  in  Figure  1  5,  the  illustrated  hei- 

rs  ical  member  550  has  shaft  portions  554a  and  554b  at 
its  opposite  ends,  but  the  remainder  has  no  shaft  por- 
tion  and  is  hollow  while  being  wound  helically  in  a  pre- 
determined  direction.  When  the  driving  force  of  the 
gear  558  in  the  direction  of  arrow  566  is  transmitted 

20  to  the  helical  member  550  via  the  clutch  means  556, 
the  helical  member  550  rotates  in  the  direction  of  ar- 
row  568  and  transfers  the  toner  from  its  one  end  to 
the  other  in  the  direction  shown  by  an  arrow  570.  Ato- 
ner  discharge  opening  572  (Figures  13  and  16)  for 

25  feeding  the  toner  transferred  by  the  action  of  the  hel- 
ical  member  550  to  the  developing  chamber  500  is 
formed  in  the  lower  portion  of  the  aforesaid  other  end 
portion  548a  (that  part  which  is  positioned  in  the  de- 
veloping  chamber  500)  of  the  hollow  cylindrical  mem- 

30  ber  548.  In  the  illustrated  embodiment,  the  toner  dis- 
charge  opening  572  extends  substantially  from  one 
end  to  the  other  of  the  aforesaid  other  end  portion 
548a  of  the  hollow  cylindrical  member  548  as  shown 
in  Figure  16.  The  opening  width  of  the  toner  discharge 

35  opening  572  preferably  increases  progressively  in  a 
nearly  triangular  shape  in  the  toner  transferring  direc- 
tion  shown  by  arrow  570. 

Agitating  means  574  is  disposed  in  the  toner  re- 
covery  chamber  536  of  the  cleaning  device  428.  The 

40  illustrated  agitating  means  574  has  a  shaft  member 
576.  A  plurality  of  axially  spaced  nearly  circular  vane 
members  578  are  disposed  slightly  inclinedly  on  the 
shaft  member  576,  and  nearly  rectangular  vane 
members  580  are  provided  among  the  vane  members 

45  578.  The  agitating  means  574  is  disposed  above  one 
end  portion  552a  of  the  helical  member  550  of  the  to- 
ner  recovery  chamber  536,  and  both  end  portions  of 
the  shaft  member  576  are  rotatably  mounted  on  a 
front  end  wall  528  and  a  rear  end  wall  (not  shown)  of 

so  the  cleaning  device  428.  The  rear  end  portion  of  the 
shaft  member  576  projects  rearwardly  through  the 
rear  end  wall,  and  a  gear  582  is  mounted  on  its  pro- 
jecting  end.  The  gear  582  meshes  with  a  large  gear 
562  provided  in  the  rotating  drum  420.  Hence,  rotat- 

55  ing  of  the  rotating  drum  420  in  the  direction  of  arrow 
422  causes  rotation  of  the  agitating  means  574  in  the 
direction  of  arrow  584  via  the  large  gear  562  and  the 
gear  582.  The  agitating  means  574,  as  will  be  descri- 
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bed  hereinafter,  mixes  a  fresh  toner  filled  beforehand 
in  the  toner  recovery  chamber  536  with  the  toner  used 
for  development  and  recovered  in  the  toner  recovery 
chamber  536.  To  perform  the  mixing  of  the  fresh  toner 
and  the  recovered  toner  conveniently,  it  is  preferred, 
as  shown  in  Figure  14,  to  provide  the  agitating  means 
574  immediately  above  one  end  portion  552a  of  the 
helical  member  550  and  in  a  falling  and  recovering 
path  for  the  recovered  toner  removed  from  the  rotat- 
ing  drum  420,  and  also  to  decrease  the  distance  be- 
tween  the  agitating  means  574,  particularly  the  near- 
ly  circular  vane  members  578  in  the  illustrated  em- 
bodiment,  and  the  walls  530  and  532  defining  the  to- 
ner  recovery  chamber  536. 

As  shown  in  Figure  15,  in  the  sleeve  508  of  the 
applicator  means  502,  too,  shaft  portions  586a  and 
586b  provided  at  its  opposite  end  portions  are  rotat- 
ably  mounted  on  the  front  end  wall  490  and  the  rear 
end  wall  492  of  the  developing  device  426.  In  the  agi- 
tating  means  504,  too,  shaft  portions  588a  and  588b 
provided  at  its  opposite  end  portions  are  rotatably 
mounted  on  the  front  end  wall  490  and  the  rear  end 
wall  492.  The  shaft  portion  586b  of  the  sleeve  508 
projects  rearwardly  through  the  rear  end  wall  492 
(Figure  16),  and  a  gear  590  is  mounted  on  its  project- 
ing  end.  The  shaft  portion  588b  of  the  agitating  means 
504  also  projects  rearwardly  through  the  rear  end  wall 
492,  and  a  gear  592  is  mounted  on  its  projecting  end. 
The  gears  590  and  592  are  drivingly  connected  via  a 
small  gear  594.  When  the  gear  590  is  rotated  in  the 
direction  shown  by  an  arrow  596  by  the  driving  source 
(not  shown)  of  the  copying  machine  (whereby  the 
sleeve  508  is  rotated  in  the  direction  of  arrow  506),  the 
gear  592  is  rotated  in  a  direction  shown  by  an  arrow 
598  via  the  gear  594  (whereby  the  agitating  means 
504  is  rotated  in  the  direction  of  arrow  512). 

In  relation  to  the  fact  that  fresh  toner  is  filled  be- 
forehand  in  the  toner  recovery  chamber  536  of  the 
cleaning  device  428,  it  is  preferred  to  provide  open- 
able  sealing  means  600  (Figures  14  and  17)  in  the  re- 
covery  opening  542  of  the  toner  recovery  chamber 
532.  It  is  more  preferred  to  provide  openable  dis- 
charge  opening  sealing  means  602  (Figures  13  and 
18)  in  the  toner  discharge  opening  572  formed  in  the 
other  end  portion  548a  of  the  hollow  cylindrical  mem- 
ber  548. 

With  reference  to  Figures  14  and  17,  the  illustrat- 
ed  sealing  means  600  is  comprised  of  a  relatively  thin 
plastic  seal  member  604  and  detachably  bonded  to 
the  recovery  opening  542  of  the  toner  recovery  cham- 
ber  536  by  means  of  an  adhesive,  for  example.  Pre- 
ferably,  the  seal  member  604  is  bonded  as  shown  in 
Figures  14  and  17.  Specifically,  one  end  of  the  seal 
member  604  is  applied  to  the  inside  surface  of  the 
front  end  wall  523  of  the  cleaning  device  428,  and  the 
upper  end  portion  of  its  one  end  portion  606a  extend- 
ing  from  the  aforesaid  one  end  toward  the  rear  end 
wall  (not  shown).  The  lower  end  portion  of  the  one  end 

portion  606a  is  applied  to  the  inside  surface  of  the 
wall  530.  Thus,  the  recovery  opening  542  is  substan- 
tially  sealed  by  the  aforesaid  one  end  portion  606a  of 
the  seal  member  604.  To  permit  easy  detachment  of 

5  the  seal  member  604,  the  other  end  portion  606b  of 
the  seal  member  604  which  further  extends  from  the 
one  end  portion  606a  is  folded  to  the  side  of  the  toner 
recovery  chamber  532  (to  the  left  in  Figures  14  and 
17)  and  positioned  overlappingly  on  the  inside  of  the 

10  one  end  portion  606a,  and  the  other  end  of  the  seal 
member  604  is  slightly  projected  forwardly  of  the  front 
wall  486  through  an  elongate  hole  608  formed  in  the 
front  end  wall  528  and  an  elongate  hole  609  formed 
in  the  front  wall  486  of  the  unit  frame  414.  The  other 

15  end  of  the  seal  member  604  may  be  bent  and  detach- 
ably  bonded  to  the  front  surface  of  the  front  wall  486 
of  the  unit  frame  414  by  means  of,  for  example,  a 
tape,  or  may  be  left  as  it  is.  It  will  be  readily  under- 
stood  that  when  the  seal  member  604  is  so  bonded, 

20  the  entire  seal  member  406  can  be  removed  from  the 
recovery  opening  542  by  forwardly  pulling  its  other 
end  projecting  from  the  front  wall  486. 

With  reference  to  Figures  13  and  18,  the  dis- 
charge  opening  sealing  means  602  is  comprised  of  a 

25  relatively  thin  plastic  seal  member  610,  and  detach- 
ably  bonded  to  the  toner  discharge  opening  572 
formed  in  the  other  end  portion  548a  of  the  hollow  cyl- 
indrical  member  548  by  means  of,  for  example,  an  ad- 
hesive.  Like  the  seal  member  604,  the  seal  member 

30  6  1  0  is  also  preferably  bonded  as  shown  in  Figures  13 
and  18.  Specifically,  one  end  portion  61  2a  of  the  seal 
member  61  0  located  inwardly  of  the  front  end  wall  490 
of  the  developing  device  426  which  extends  from  its 
one  end  toward  the  rear  end  wall  492  is  applied  to  the 

35  outside  surface  of  the  other  end  portion  548a  of  the 
hollow  cylindrical  member  548  to  seal  the  toner  dis- 
charge  opening  572  substantially  by  this  one  end  por- 
tion  612a.  To  permit  easy  detachment  of  the  sealing 
member  610,  the  other  end  portion  612b  of  the  seal 

40  member  610  which  further  extends  from  the  one  end 
portion  612a  is  folded  to  the  side  of  the  developing 
chamber  500  (downwardly  in  Figures  13  and  18)  and 
positioned  overlappingly  beneath  the  one  end  portion 
612a.  The  other  end  of  the  seal  member  610  is  slightly 

45  projected  forwardly  of  the  front  wall  486  through  the 
circular  opening  551  (the  other  end  portion  of  the  hol- 
low  cylindrical  member  548  is  to  be  inserted  into  this 
opening  551)  formed  in  the  front  end  wall  490  and  an 
elongate  arcuate  hole  614  formed  in  the  front  wall  486 

so  of  the  unit  frame  414.  The  other  end  of  the  seal  mem- 
ber  610  may  be  left  in  the  projecting  state  as  shown 
in  the  illustrated  embodiment,  but  may,  as  desired,  be 
bent  and  detachably  bonded  to  the  front  surface  of 
the  front  wall  486  as  is  the  case  with  the  seal  member 

55  604.  When  the  seal  member  61  0  is  so  bonded,  the  en- 
tire  seal  member  610  can  be  removed  from  the  toner 
discharge  opening  572  by  forwardly  pulling  its  other 
end  projecting  from  the  front  wall  486.  In  bonding  the 
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seal  member  610  in  the  above  manner,  it  is  preferred 
to  provide  it  at  that  part  of  the  opening  551  formed  in 
the  front  end  wall  490  of  the  developing  device  426 
which  defines  at  least  the  lower  part  of  the  opening 
551.  In  the  illustrated  embodiment,  a  nearly  semi- 
arcuate  seal  member  616  is  provided  at  that  part  of 
the  opening  551  of  the  front  end  wall  490  which  de- 
fines  its  lower  part.  The  seal  member  616  can  be 
formed  of,  for  example,  rubber,  and  serves  to  close 
the  space  between  the  front  end  wall  490  and  the  hol- 
low  cylindrical  member  548  after  detachment  of  the 
seal  member  610,  and  thus  prevent  the  developer  in 
the  developing  chamber  500  from  leaking  outside 
through  the  opening  551. 

Again  with  reference  mainly  to  Figures  13a  to  15, 
when  the  electrostatic  copying  machine  described 
above  is  to  be  started,  a  starting  developer  is  loaded 
in  the  developing  chamber  500  of  the  developing  de- 
vice  426  and  the  seal  member  604  sealing  the  recov- 
ery  opening  542  of  the  toner  recovery  chamber  536 
of  the  cleaning  device  428  and  the  seal  member  seal- 
ing  the  toner  discharge  opening  572  formed  in  the 
other  end  portion  548a  of  the  hollow  cylindrical  mem- 
ber  548  are  detached.  Loading  of  the  starting  devel- 
oper  can  be  achieved  by  detaching  the  sealing  mem- 
ber  526  threadedly  secured  to  the  feed  opening  por- 
tion  498a  provided  in  the  wall  498  of  the  developing 
device  426,  and  feeding  the  starting  developer  held  in 
a  receptacle  (not  shown)  to  the  developing  chamber 
500  through  the  feed  opening  524  from  the  recepta- 
cle.  Detachment  of  the  seal  member  604  can  be  ach- 
ieved  by  peeling  the  other  end  of  the  seal  member  604 
bonded  to  the  front  wall  486  of  the  unit  frame  414,  and 
peeling  its  one  end  portion  606a  from  the  recovery 
opening  542  of  the  toner  recovery  chamber  536  while 
pulling  the  other  end  forwardly  (see  Figure  17  also). 
As  a  result,  the  seal  member  604  can  be  removed 
through  the  opening  608  formed  in  the  front  end  wall 
528  of  the  cleaning  device  428  and  the  opening  609 
formed  in  the  front  wall  486  of  the  unitframe414,  and 
the  recovery  opening  542  of  the  toner  recovery  cham- 
ber  536  is  maintained  open.  Detachment  of  the  seal 
member  610  can  be  achieved  by  peeling  its  one  end 
portion  612a  from  the  toner  discharge  opening  572 
formed  in  the  other  end  portion  548a  of  the  hollow  cyl- 
indrical  member  548  while  forwardly  pulling  its  other 
end  slightly  projecting  from  the  front  wall  486  of  the 
unit  frame  414  (see  Figure  18  also).  As  a  result,  the 
seal  member  610  can  be  removed  through  the  open- 
ing  551  formed  in  the  front  end  wall  490  of  the  devel- 
oping  device  426  and  the  opening  614  formed  in  the 
front  wall  486  of  the  unit  frame  41  4,  and  the  toner  dis- 
charge  opening  572  formed  in  the  hollow  cylindrical 
member  548  is  maintained  open.  The  foregoing  oper- 
ations  render  the  copying  machine  ready  for  copying. 
The  copying  machine  described  above  has  the  follow- 
ing  noteworthy  features. 

Before  starting  the  copying  operation,  the  recov- 

ery  opening  542  of  the  toner  recovery  chamber  536 
(in  which  fresh  toner  is  loaded  in  advance  during  ma- 
chine  production)  is  sealed  up  with  the  seal  member 
604,  and  the  toner  discharge  opening  572  of  the  hol- 

5  low  cylindrical  member  548  which  permits  communi- 
cation  between  the  toner  recovery  chamber  536  and 
the  developing  chamber  500  is  also  sealed  with  the 
seal  member  61  0.  It  is  possible  therefore  to  accurate- 
ly  prevent  leakage  of  the  fresh  toner  loaded  in  the  to- 

10  ner  recovery  chamber  536  during  transportation  of 
the  electrostatic  copying  machin  or  the  process  unit. 

At  the  time  of  copying,  the  agitating  means  504 
is  rotated  in  the  direction  of  arrow  512  in  the  develop- 
ing  device  425.  As  a  result,  the  developer  is  agitated 

15  and  the  toner  is  charged  to  a  particular  polarity.  The 
developer  so  agitated  is  fed  to  the  applicator  means 
502.  The  sleeve  508  in  the  applicator  means  502  is  ro- 
tated  in  the  direction  of  arrow  506,  and  the  developer 
fed  by  the  action  of  the  agitating  means  504  is  held 

20  onto  the  surface  of  the  sleeve  508  by  the  magnetic  at- 
tracting  force  of  the  magnet  510  disposed  within  the 
sleeve  508  and  is  moved  in  the  direction  of  arrow  506 
as  the  sleeve  508  rotates.  The  excess  of  the  develop- 
er  held  on  the  surface  of  the  sleeve  508  is  removed 

25  by  the  action  of  the  brush  cutting  means  516.  The  re- 
moved  developer  is  moved  upwardly  along  the  inside 
surface  of  the  wall  498  and  then  caused  to  flow  down- 
wardly  toward  the  agitating  means  504  on  the  guide 
plate  520.  In  the  meantime,  the  developer  held  on  the 

30  surface  of  the  sleeve  508  and  further  conveyed  in  the 
direction  of  arrow  506  is  brought  into  contact  with  the 
photosensitive  material  disposed  on  the  surface  of 
the  rotating  drum  420.  The  toner  in  the  developer  is 
applied  to  the  photosensitive  material  in  a  pattern  cor- 

35  responding  to  the  latent  electrostatic  image  formed 
on  it  to  thereby  develop  the  latent  electrostatic  image 
to  a  toner  image.  When  the  toner  concentration  of  the 
developer  decreases  as  a  result  of  the  above  devel- 
opment,  the  detector  518  produces  a  signal.  Based  on 

40  the  signal,  the  clutch  means  556  is  energized,  and  the 
toner  in  the  toner  recovery  chamber  536  is  fed  to  the 
developing  chamber  500. 

When  at  the  time  of  copying,  the  rotating  drum 
420  is  rotated  in  the  direction  of  arrow  422,  the  toner 

45  remaining  on  the  photosensitive  material  is  removed 
by  the  action  of  the  elastic  blade  538  provided  in  the 
cleaning  device  428  since  the  free  end  portion  of  the 
elastic  blade  538  is  kept  in  press  contact  with  the  sur- 
face  of  the  photosensitive  material  on  the  rotating 

so  drum  420.  The  removed  toner  is  guided  by  the  seal 
member  544  and  via  the  recovery  opening  542,  re- 
covered  in  the  toner  recovery  chamber  536.  Further- 
more,  when  the  rotating  drum  420  is  rotated  in  the  di- 
rection  of  arrow  422,  the  agitating  means  574  is  rotat- 

55  ed  in  the  direction  of  arrow  584  via  the  large  gear  564 
and  the  gear  582.  Thus,  the  fresh  toner  loaded  in  ad- 
vance  in  the  toner  recovery  chamber  536  and  the  re- 
covered  toner  in  the  toner  recovery  chamber  536  are 
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mixed  substantially  uniformly  by  the  action  of  the  agi- 
tating  means  574,  and  marked  degradation  of  copied 
images  can  be  prevented.  Hence,  the  recovered  toner 
is  mixed  with  the  fresh  toner  and  fed  to  the  developing 
chamber  500  for  reuse  as  will  be  described  herein-  5 
after. 

When  the  clutch  means  556  is  energized  on  the 
basis  of  the  signal  from  the  detector  51  8,  the  rotation- 
al  driving  force  of  the  gear  558  rotating  in  the  direction 
of  arrow  566  with  the  rotating  of  the  rotating  drum  420  10 
is  transmitted  to  the  helical  member  550  via  the  clutch 
means  556  to  rotate  the  helical  member  550.  Specif- 
ically,  its  one  end  portion  552a  located  in  the  toner  re- 
covery  chamber  536  is  rotated  counterclockwise  as 
shown  by  arrow  568  (Figure  14).  The  toner  present  at  15 
the  bottom  of  the  toner  recovery  chamber  536  (which 
is  mixed  by  the  action  of  the  agitating  means  574  with 
the  fresh  toner)  is  transferred  in  the  direction  of  arrow 
570  forwardly  in  the  aforesaid  front-rear  direction  in 
the  toner  recovery  chamber  536  by  the  action  of  the  20 
helical  member  550.  The  toner  so  transferred  further 
advances  through  the  hollow  cylindrical  member  548 
and  is  fed  to  the  developing  device  426.  The  other  end 
portion  552b  of  the  helical  member  550  disposed 
within  the  other  end  portion  548a  of  the  hollow  cylin-  25 
drical  member  548  is  rotated  clockwise  (Figure  1  3)  as 
indicated  by  arrow  568,  and  the  toner  conveyed  to  the 
developing  device  426  is  transferred  in  the  direction 
shown  by  arrow  570  rearwardly  in  the  aforesaid  front- 
rear  direction  in  the  other  end  portion  548a  by  the  ac-  30 
tion  of  the  helical  member  550.  The  toner  so  transfer- 
red  is  fed  to  the  developing  chamber  500  through  the 
toner  discharge  opening  572  formed  in  the  other  end 
portion  548a  of  the  hollow  cylindrical  member  548. 
The  toner  so  fed  is  mixed  with  the  developer  present  35 
in  the  developing  chamber  500  by  the  action  of  the 
agitating  means  504. 

Since  in  the  illustrated  embodiment,  the  toner 
discharge  opening  572  has  a  progressively  increas- 
ing  width  in  the  toner  transferring  direction  as  shown  40 
in  Figure  16,  the  proportion  of  the  toner  fed  is  small 
at  one  end  portion  (the  left  end  portion  in  Figure  16) 
of  the  toner  discharge  opening  572  in  spite  of  the 
transferring  of  a  relatively  large  amount  of  the  toner. 
On  the  other  hand,  at  the  other  end  portion  (the  right  45 
end  portion  in  Figure  16),  the  proportion  of  the  toner 
fed  is  large  in  spite  of  the  transferring  of  a  relatively 
small  amount  of  the  toner.  Accordingly,  the  toner  fed 
from  the  toner  recovery  chamber  536  is  fed  substan- 
tially  uniformly  in  the  widthwise  direction  of  the  devel-  50 
oping  chamber  500  through  the  toner  discharge  open- 
ing  572. 

The  third  embodiment  is  of  such  a  structure  that 
the  starting  developer  is  loaded  into  the  developing 
chamber  500  of  the  developing  device  726  from  out-  55 
side  at  the  time  of  copying.  Alternatively,  the  machine 
may  be  constructed  such  that  the  starting  developer 
is  loaded  in  advance  in  the  developing  chamber  500 

during  machine  production.  In  this  case,  that  opening 
of  the  developing  chamber  500  which  faces  the  rotat- 
ing  drum  420  is  preferably  sealed  detachably  with  a 
seal  member,  for  example. 

Now,  the  process  unit  in  a  fourth  embodiment  of 
the  electrostatic  copying  machine  as  one  example  of 
the  image  forming  machine  in  accordance  with  this  in- 
vention  will  be  described  with  reference  to  Figures  19 
and  20.  This  process  unit  results  from  improvement 
of  the  developing  device  and  the  cleaning  device  in 
the  third  embodiment  shown  in  Figures  12  to  18. 

With  reference  mainly  to  Figure  1  9,  the  illustrated 
process  unit  702  is  provided  with  a  unit  frame  708 
having  a  front  wall  704  (Figure  20)  and  a  rear  wall  706 
(Figure  19)  spaced  from  each  other  in  the  front-rear 
direction,  and  a  rotating  drum  710,  a  developing  de- 
vice  712  and  a  cleaning  device  714  are  mounted  in 
position  on  the  unit  frame  708. 

The  developing  device  712  has  walls  716,  718, 
720,  722  and  724  fixed  between  the  front  wall  704 
and  the  rear  wall  706,  and  is  provided  with  two  cham- 
bers  defined  by  these  walls,  namely  a  developing 
chamber  726  and  a  developer  holding  chamber  728. 
At  the  bottom  of  the  developer  holding  chamber  728, 
a  discharge  opening  730  is  formed  substantially  along 
its  entire  width,  and  a  cylindrical  feed  roller  732  is  dis- 
posed  in  the  discharge  opening  730.  The  developer 
holding  chamber  728  is  loaded  with  a  developer  (i.e., 
a  starting  two-component  developer  composed  of 
carrier  and  toner  in  a  predetermined  mixing  ratio,  or 
a  one-component  developer  composed  only  of  toner) 
in  advance  during  machine  production.  The  develop- 
ing  chamber  726  has  a  provided  therein  a  magnetic 
brush  mechanism  738  consisting  of  a  hollow  sleeve 
734  and  a  permanent  magnet  736  disposed  in  the  hol- 
low  sleeve  734,  and  agitating  means  740  for  agitating 
and  mixing  the  developer  present  in  the  developing 
chamber  726. 

The  cleaning  device  714  has  walls  742  and  744 
and  is  provided  with  a  toner  recovery  chamber  746 
defined  by  these  walls  742  and  744.  A  fixing  member 
747  is  attached  to  the  outside  surface  of  the  wall  742, 
and  an  elastic  blade  748  constituting  toner  removing 
means  is  secured  to  the  fixing  member  747.  In  the  il- 
lustrated  embodiment,  the  wall  742  defines  a  cylindri- 
cal  cartridge  receiving  space  750  in  the  upper  portion 
of  the  toner  recovery  chamber  746.  The  bottom  of  the 
cartridge  receiving  space  750  is  open  substantially 
along  its  entire  width  so  that  new  toner  is  supplied  as 
will  be  mentioned  below  through  this  opening  752. 
The  free  end  of  the  wall  744  extends  toward  the  ro- 
tating  drum  710,  and  a  recovery  opening  754  is  de- 
fined  between  the  free  end  of  the  wall  744  and  one 
end  portion  of  the  wall  742.  Hence,  the  toner  removed 
from  the  rotating  drum  71  0  by  the  action  of  the  elastic 
blade  748  is  guided  by  the  free  end  portion  of  the  wall 
744  through  the  recovery  opening  754  and  recovered 
at  the  bottom  of  the  toner  recovery  chamber  716. 
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In  this  embodiment,  a  toner  cartridge  756  for  sup- 
plying  fresh  toner  to  the  developing  chamber  726  of 
the  developing  device  712  can  be  loaded  into  the  car- 
tridge  receiving  space  750  of  the  cleaning  device  714. 
With  reference  to  Figure  20,  the  illustrated  toner  car-  5 
tridge  756  has  a  hollow  cylindrical  side  wall  758  and 
end  walls  760  for  closing  both  end  surfaces  of  the  side 
wall  758.  An  elongate  discharge  opening  762  (Figure 
19)  is  formed  in  the  side  wall  758  substantially  along 
its  entire  length.  During  machine  production,  fresh  to-  10 
ner  is  loaded  into  the  toner  cartridge  756  from  the  dis- 
charge  opening  762,  and  then  the  toner  discharge 
opening  762  is  sealed  with  a  suitable  seal  member 
764  (Figure  20).  A  circular  opening  766  (Figure  20)  is 
formed  at  a  given  site  of  the  front  wall  704  of  the  unit  15 
frame  708,  and  the  toner  cartridge  756  is  loaded  into 
the  cartridge  receiving  space  750  of  the  cleaning  de- 
vice  714  through  the  opening  766.  Preferably,  the  to- 
ner  cartridge  756  is  constructed  such  that  it  can  be 
detachably  loaded  into  the  cartridge  receiving  space  20 
750,  and  after  the  toner  in  the  cartridge  756  is  used 
up,  the  cartridge  756  is  replaced  by  a  new  toner  car- 
tridge.  This  requires  a  work  of  replacing  the  cartridge, 
but  the  cartridge  receiving  space  750,  and  therefore, 
the  cleaning  device  714,  can  be  reduced  in  size.  25 

The  process  unit  702  further  includes  toner  feed 
means  768  for  feeding  the  toner  in  the  recovery 
chamber  716  of  the  cleaning  device  714  to  the  devel- 
oping  device  712.  The  illustrated  tonerfeed  means 
768  is  of  substantially  the  same  structure  as  that  in  30 
the  second  embodiment  shown  in  Figures  9  and  10, 
and  includes  a  hollow  cylindrical  member  770  and  a 
helical  member  772  disposed  in  the  hollow  cylindrical 
member  770.  With  reference  to  Figures  19  and  20, 
one  end  of  the  hollow  cylindrical  member  770  commu-  35 
nicates  with  the  bottom  of  the  toner  recovery  cham- 
ber  71  6  of  the  cleaning  device  714  through  one  open- 
ing  formed  in  the  front  wall  704,  and  its  other  end,  with 
the  upper  end  portion  of  the  developer  holding  cham- 
ber  728  of  the  developing  device  712  through  the  40 
other  opening  formed  in  the  front  wall  704.  One  end 
portion  774a  of  the  helical  member  772  provided  in 
the  hollow  cylindrical  member  770  extends  further  to 
the  toner  recovery  chamber  716  from  one  end  of  the 
hollow  cylindrical  member  770,  and  its  other  end  por-  45 
tion  774b,  further  to  a  space  776  defined  by  a  nearly 
U-shaped  part  722a  in  the  wall  722  of  the  developing 
device  712  from  the  other  end  of  the  hollow  cylindrical 
member  770a.  Accordingly,  when  the  helical  member 
772  is  rotated  in  a  predetermined  direction,  the  toner  50 
in  the  toner  recovery  chamber  716  is  fed  to  the  space 
776  in  the  developer  holding  chamber  728  through 
the  hollow  cylindrical  member  770,  then  advances  be- 
yond  the  upper  edge  of  the  part  772a  of  the  wall  722, 
and  fed  to  the  bottom  of  the  developer  holding  cham-  55 
ber  728. 

Otherwise,  the  process  unit  702  has  substantially 
the  same  structure  as  the  process  unit  shown  in  the 

second  embodiment.  The  process  unit  702  can  be 
mounted  detachably  on  the  supporting  structure  (the 
upper  supporting  frame  6  in  the  first  embodiment  of 
the  copying  machine  in  place  of  the  process  unit  16 
in  the  first  embodiment. 

At  the  time  of  starting  an  electrostatic  copying 
machine  provided  with  the  process  unit  702,  a  starting 
developer  loaded  in  the  developer  holding  chamber 
728  of  the  developing  device  712  in  advance  during 
machine  production  is  fed  to  the  developing  chamber 
726,  and  the  toner  cartridge  756  is  detachably  loaded 
into  the  cartridge  receiving  space  750  of  the  cleaning 
device  714.  The  starting  developer  may  be  supplied, 
for  example,  by  depressing  a  starting  developer  sup- 
ply  switch  (not  shown).  In  the  illustrated  embodiment, 
the  feed  roller  732  is  rotated  for  a  predetermined  per- 
iod  of  time  on  the  basis  of  a  supply  signal  produced 
by  depressing  the  starting  developer  supply  switch. 
When  the  feed  roller  732  is  so  rotated,  the  starting  de- 
veloper  loaded  in  the  developer  holding  chamber  728 
is  fed  to  the  developing  chamber  726  through  the  dis- 
charge  opening  730.  Loading  otthe  cartridge  756  can 
be  achieved,  for  example,  as  follows.  In  the  illustrated 
embodiment,  first  the  cartridge  756  is  inserted  in  the 
direction  shown  by  an  arrow  780  through  the  opening 
766  formed  in  the  front  wall  704  of  the  unit  frame  708 
while  its  part  to  which  the  seal  member  764  is  bonded 
is  placed  upward.  During  this  insertion,  the  seal  mem- 
ber  sealing  the  discharge  opening  762  of  the  toner 
cartridge  756  is  peeled.  When  the  cartridge  756  is  in- 
serted  into  the  cartridge  receiving  space  750,  the  seal 
member  764  separates  from  the  peripheral  side  sur- 
face  758  of  the  cartridge,  and  the  discharge  opening 
762  of  toner  cartridge  756  is  opened.  Thereafter,  the 
toner  cartridge  756  is  rotated  through  about  180  de- 
grees  in  the  direction  shown  by  an  arrow  782  (Figure 
20).  As  a  result,  the  discharge  opening  762  is  located 
below,  and  the  fresh  toner  in  the  toner  cartridge  756 
is  fed  to  the  bottom  of  the  toner  recovery  chamber 
716  through  the  discharge  opening  762  and  the  open- 
ing  752  defined  by  the  wall  742.  Consequently,  the 
copying  machine  is  ready  for  copying. 

When  the  residual  toner  is  removed  from  the  sur- 
face  of  the  rotating  drum  71  0  by  the  action  of  the  elas- 
tic  blade  748  as  the  copying  operation  is  performed, 
the  toner  is  recovered  in  the  bottom  of  the  recovery 
chamber  716.  Since  the  fresh  toner  fed  from  the  toner 
cartridge  756  is  present  in  the  bottom  of  the  toner  re- 
covery  chamber  716,  the  recovered  toner  is  mixed 
with  the  fresh  toner.  Mixing  of  the  recovered  toner 
with  the  fresh  toner  can  be  achieved  by  rotating  the 
helical  member  772  for  toner  transfer.  If  desired,  stir- 
ring  means  may  be  separately  provided  for  exclusive- 
ly  carrying  out  this  mixing. 

The  toner  present  at  the  bottom  of  the  toner  re- 
covery  chamber  716  (the  mixed  toner  containing  the 
new  toner  and  the  recovered  toner)  is  fed  to  the  space 
776  in  the  developer  holding  chamber  728  via  the  hol- 

13 
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low  cylindrical  member  770  by  rotating  the  helical 
member  772.  To  perform  the  mixing  of  the  toners  in 
the  toner  recovery  chamber  716  and  the  transfer  of 
the  mixed  toner  to  the  developing  device  712,  it  is  pre- 
ferred  to  position  the  opening  762  formed  in  the  wall 
742  such  that  it  deviates  by  5  to  40  degrees  to  that 
side  which  is  opposite  to  the  side  of  the  rotating  drum 
710  with  respect  to  the  rotating  central  axis  of  one  end 
portion  774a  of  the  helical  member  772.  The  tonerfed 
to  the  space  776  as  described  above  advances  be- 
yond  the  upper  edge  of  the  part  722a  of  the  wall  722 
and  is  fed  to  the  bottom  of  the  developer  holding 
chamber  728.  Substantially  all  the  starting  developer 
loaded  in  the  developer  holding  chamber  728  is  fed  to 
the  developing  chamber  726  at  the  time  of  use.  Ac- 
cordingly,  the  toner  from  the  toner  recovery  chamber 
716  is  fed  to  the  neighborhood  of  the  discharge  open- 
ing  730  of  the  developer  holding  chamber  728  which 
is  substantially  empty.  The  toner  so  fed  is  fed  to  the 
developing  chamber  726  through  the  discharge  open- 
ing  730  by  the  rotation  of  the  feed  roller  732.  The  toner 
from  the  toner  recovery  chamber  716  can  be  fed  sub- 
stantially  uniformly  along  the  entire  width  of  the  de- 
veloper  holding  chamber  728  by,  for  example,  con- 
structing  the  part  722a  of  the  wall  722  as  shown  in 
Figures  9  and  10. 

In  the  electrostatic  copying  machine  provided 
with  the  process  unit  702  of  the  described  structure, 
the  process  unit  702,  and  therefore  the  entire  copying 
machine,  can  be  reduced  in  size  by  effectively  utiliz- 
ing  the  toner  recovery  chamber  716  of  the  cleaning 
device  714  and  the  developer  holding  chamber  728  of 
the  developing  device  71  2  which  becomes  a  substan- 
tially  wasteful  space  after  feeding  the  starting  devel- 
oper.  Furthermore,  since  this  machine  is  of  such  a 
structure  that  the  toner  cartridge  756  is  loaded  into 
the  toner  recovery  chamber  716,  the  toner  supplying 
operation  is  very  easy  and  simple. 

The  present  invention  can  be  applied  to  such  a 
type  of  image  forming  machine  which  is  provided  with 
an  ordinary  supporting  structure  (the  type  shown  in 
Figure  12)  as  it  can  be  applied  to  the  type  of  image 
forming  machine  which  is  provided  with  a  supporting 
structure  consisting  of  a  lower  supporting  frame  and 
an  upper  supporting  frame  mounted  on  the  lowersup- 
porting  frame  for  free  pivoting  between  an  open  pos- 
ition  and  a  closed  position  (the  type  shown  in  Figures 
1  to  4). 

The  present  invention  can  be  applied  to  an  image 
forming  machine  provided  with  a  developing  device  of 
the  type  which  uses  a  one-component  developer 
composed  only  of  toner,  as  it  can,  to  an  image  forming 
machine  provided  with  a  developing  device  of  the 
type  which  uses  a  two-component  developer  com- 
posed  of  carrier  and  toner. 

Claims 

1.  An  image  forming  machine  comprising  an  image 
bearing  member  (420)  having  a  photosensitive 

5  material  on  its  surface,  a  developing  device  (426) 
for  developing  a  latent  electrostatic  image 
formed  on  the  surface  of  the  photosensitive  ma- 
terial,  a  cleaning  device  (428)  for  removing  toner 
remaining  on  the  surface  of  the  photosensitive 

10  material,  said  developing  device  having  a  devel- 
oping  chamber  (500)  and  applicator  means  (502) 
disposed  in  the  developing  chamber  (500)  for  ap- 
plying  toner  to  the  latent  electrostatic  image  to  be 
developed,  said  cleaning  device  (428)  having  to- 

rs  ner  removing  means  (538)  which  acts  on  the  sur- 
face  of  the  photosensitive  material  and  removes 
the  residual  toner  and  a  toner  recovery  chamber 
(536)  for  recovering  the  toner  removed  by  the  ac- 
tion  of  the  toner  removing  means;  and  comprising 

20  toner  feed  means  (546)  arranged  to  feed  the  to- 
ner  present  in  the  toner  recovery  chamber  (536) 
to  the  developing  chamber  (500)  of  the  develop- 
ing  device 
characterized  in  that 

25  fresh  toner  is  sealed  in  the  toner  recovery  cham- 
ber  (536)  of  the  cleaning  device. 

2.  The  image  forming  machine  of  claim  1  wherein 
the  image  bearing  member  (420),  the  developing 

30  device  (426)  and  the  cleaning  device  (428)  are 
mounted  on  a  unit  frame  (414)  detachably  mount- 
ed  on  a  supporting  structure  to  constitute  a  proc- 
ess  unit. 

35  3.  The  image  forming  machine  of  claim  1  wherein 
sealing  means  (500)  is  operably  disposed  at  a  re- 
covery  opening  (542)  of  the  toner  recovery  cham- 
ber  (536)  in  the  cleaning  device  (428). 

40  4.  The  image  forming  machine  of  claim  3  wherein 
the  sealing  means  (600)  is  comprised  of  a  seal 
member  (604)  detachably  bonded  to  the  recovery 
opening  of  the  toner  recovery  chamber  (536). 

45  5.  The  image  forming  machine  of  claim  1  wherein 
agitating  means  (574)  for  mixing  fresh  toner  with 
the  toner  removed  from  the  surface  of  the  photo- 
sensitive  material  and  recovered  in  the  toner  re- 
covery  chamber  (536)  is  disposed  in  the  toner  re- 

50  covery  chamber  (536)  of  the  cleaning  device 
(428). 

6.  The  image  forming  machine  of  claim  1  wherein 
the  tonerfeed  means  (546)  is  comprised  of  a  hol- 

55  low  cylindrical  member  (548)  connecting  the  to- 
ner  recovery  chamber  (536)  of  the  cleaning  de- 
vice  (428)  to  the  developing  chamber  (500)  of  the 
developing  device  (426),  and  toner  transfer 

14 
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means  (552)  which  is  disposed  rotatably  in  the 
hollow  cylindrical  member  (548)  and  transfers  the 
toner  by  being  rotated  in  a  predetermined  direc- 
tion. 

7.  The  image  forming  machine  of  claim  6  wherein 
the  toner  transfer  means  is  comprised  of  a  helical 
member  (552a)  one  end  portion  of  which  extends 
substantially  from  one  end  to  the  other  end  of  the 
toner  recovery  chamber  (536)  of  the  cleaning  de- 
vice  (428)  at  the  bottom  of  the  toner  recovery 
chamber  (536);  a  hollow  guide  member  (548a)  is 
disposed  in  the  upper  portion  of  the  developing 
chamber  (500)  of  the  developing  device  (426) 
along  the  entire  width  of  the  developing  chamber 
(500);  a  toner  discharge  opening  (572)  for  dis- 
charging  toner  is  formed  in  the  lower  portion  of 
the  hollow  guide  member  (548a);  and  the  other 
portion  of  the  helical  member  (552b)  extends 
through  the  hollow  guide  member  substantially 
from  one  end  to  the  other  end  of  the  hollow  guide 
member. 

8.  The  image  forming  machine  of  claim  7  wherein 
the  toner  discharge  opening  (572)  formed  in  the 
hollow  gu  ide  member  (548a)  extends  su  bstantial- 
ly  from  one  end  to  the  other  end  of  the  hollow 
guide  member(548),  and  the  opening  width  of  the 
toner  discharge  opening  (572  in  Fig.  16)  progres- 
sively  increases  in  the  toner  transferring  direc- 
tion. 

9.  The  image  forming  machine  of  claim  7  wherein  a 
discharge  opening  sealing  means  (602)  is  dis- 
posed  openably  at  the  toner  discharge  opening 
(572)  of  the  hollow  guide  member. 

10.  The  image  forming  machine  of  claim  9  wherein 
the  discharge  opening  sealing  means  (602)  is 
comprised  of  a  seal  member  (610)  detachably 
bonded  to  the  toner  discharge  opening  (572)  of 
the  hollow  guide  member. 

11.  An  image  forming  machine  comprising  an  image 
bearing  member  (710)  having  a  photosensitive 
material  on  its  surface,  a  developing  device  (712) 
for  developing  a  latent  electrostatic  image 
formed  on  the  surface  of  the  photosensitive  ma- 
terial  and  a  cleaning  device  (714)  for  removing  to- 
ner  remaining  on  the  surface  of  the  photosensi- 
tive  material,  said  developing  device  (712)  having 
a  developing  chamber  (726)  for  holding  a  devel- 
oper  and  applicator  means  (738)  disposed  in  the 
developing  chamber  (726)  for  applying  toner  to 
the  latent  electrostatic  image  to  be  developed, 
said  cleaning  device  having  toner  removing 
means  (748)  which  acts  on  the  surface  of  the 
photosensitive  material  and  removes  the  residual 

toner,  and  a  toner  recovery  chamber  (71  6)  for  re- 
covering  the  toner  removed  by  the  action  of  the 
toner  removing  means,  and  comprising  toner 
feed  means  (768)  arranged  to  feed  the  toner 

5  present  in  the  toner  recovery  chamber  (716)  to 
the  developing  device  (712) 
characterized  in  that 
the  machine  further  comprises  a  toner  cartridge 
(756)  containing  fresh  toner  for  supplying  the 

10  fresh  toner  to  the  developing  chamber  (726)  of 
the  developing  device  (712),  and  the  toner  car- 
tridge  (756)  is  adapted  to  be  loaded  into  a  space 
(750)  provided  adjacent  the  toner  recovery  cham- 
ber  of  the  cleaning  device  (714). 

15 
12.  The  image  forming  machine  of  claim  11  wherein 

the  developing  device  (712)  is  provided  with  a  de- 
veloper  holding  chamber  (728)  which  communi- 
cates  with  the  developing  chamber  (726)  through 

20  a  discharge  opening  (730)  and  receives  a  starting 
developer,  and  the  toner  feed  means  (768)  is  ar- 
ranged  to  feed  the  toner  present  in  the  toner  re- 
covery  chamber  to  the  developer  holding  cham- 
ber  (728). 

25 
13.  The  image  forming  machine  of  claim  12  wherein 

the  feed  means  (768)  comprises  a  hollow  cylindri- 
cal  member  (770)  connecting  the  toner  recovery 
chamber  of  the  cleaning  device  to  the  developer 

30  holding  chamber  (728)  of  the  developing  device 
and  toner  transfer  means  (772)  disposed  in  the 
hollow  cylindrical  member  (770),  and  the  toner 
transfer  means  is  arranged  to  mix  the  fresh  toner 
present  in  the  space  (750)  adjacent  the  toner  re- 

35  covery  chamber  (716)  with  the  toner  recovered  in 
the  recovery  chamber  (716)  from  the  surface  of 
the  photosensitive  material  by  the  action  of  the 
toner  removing  means  (748),  and  to  feed  the 
mixed  toner  to  the  developer  holding  chamber 

40  (728). 

14.  The  image  forming  machine  of  claim  12  which  is 
constructed  such  that  toner  from  the  toner  recov- 
ery  chamber  (71  6)  is  fed  to  the  developer  holding 

45  chamber  (728)  substantially  uniformly  in  the 
widthwise  direction  of  the  developer  holding 
chamber  (728). 

so  Patentanspriiche 

1.  Bilderzeugungsgerat  mit  einem  Bildhaltebauteil 
(420)  mit  einem  photoempf  indlichen  Material  auf 
seiner  Oberflache,  einer  Entwicklungsvorrich- 

55  tung  (426)  zum  Entwikkeln  eines  latenten,  elek- 
trostatischen  Bildes,  das  auf  der  Oberflache  des 
photoempfindlichen  Materials  ausgebildet  ist,  ei- 
ner  Reinigungsvorrichtung  (428)  zum  Entfernen 

15 
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von  auf  der  Oberflache  des  photoempf  indlichen 
Materials  verbliebenem  Toner,  wobei  die  Ent- 
wicklungsvorrichtung  eine  Entwicklungskammer 
(500)  und  eine  Zufuhreinrichtung  (502)  hat,  die  in 
der  Entwicklungskammer  (500)  angeordnet  ist, 
urn  dem  zu  entwickelnden  latenten  elektrostati- 
schen  Bild  Toner  zuzufuhren,  wobei  die  Reini- 
gungsvorrichtung  (428)  eine  Tonerentfernungs- 
einrichtung  (538)  hat,  die  auf  der  Oberflache  des 
photoempfindlichen  Materials  wirkt  und  verblei- 
benden  Toner  entfernt,  sowie  eine  Tonerwieder- 
gewinnungskammer  (536)  zum  Wiedergewinnen 
des  durch  die  Arbeit  der  Tonerentfernungsein- 
richtung  entfernten  Toners;  sowie  mit  einer  Ton- 
erzuf  uhreinrichtung  (546),  die  dazu  ausgelegt  ist, 
den  in  derTonerwiedergewinnungskammer(536) 
vorhandenen  Toner  der  Entwicklungskammer 
(500)  der  Entwicklungsvorrichtung  zuzufuhren, 
dadurch  gekennzeichnet,  dad 
in  der  Tonerwiedergewinnungskammer  (536)  der 
Entwicklungsvorrichtung  frischer  Toner  eingela- 
gert  ist. 

2.  Bilderzeugungsgerat  nach  Anspruch  1,  bei  dem 
das  Bildhaltebauteil  (420),  die  Entwicklungsvor- 
richtung  (426)  und  die  Reinigungsvorrichtung 
(428)  an  einem  Einheitenrahmen  befestigt  sind, 
der  entfernbar  an  einer  Haltestruktur  befestigt 
ist,  urn  eine  Arbeitseinheit  zu  bilden. 

3.  Bilderzeugungsgerat  nach  Anspruch  1,  bei  dem 
eine  Einschlielieinrichtung  (500)  bedienmaliig  an 
einer  Wiedergewinnungsoffnung  (542)  der  Ton- 
erwiedergewinnungskammer  (536)  in  der  Reini- 
gungsvorrichtung  (428)  vorgesehen  ist. 

4.  Bilderzeugungsgerat  nach  Anspruch  3,  bei  dem 
die  Einschlielieinrichtung  (600)  aus  einem  Ver- 
schlulibauteil  (604)  besteht,  das  entfernbar  an 
die  Wiedergewinnungsoffnung  der  Tonerwieder- 
gewinnungskammer  (536)  geklebt  ist. 

5.  Bilderzeugungsgerat  nach  Anspruch  1,  bei  dem 
in  der  Tonerwiedergewinnungskammer  (536)  der 
Reinigungsvorrichtung  (428)  eine  Ruhreinrich- 
tung  (574)  zum  Mischen  des  frischen  Toners  mit 
dem  von  der  Oberflache  des  photoempfindlichen 
Materials  entfernten  und  in  der  Tonerwiederge- 
winnungskammer  (536)  wiedergewonnenen  To- 
ner  vorgesehen  ist. 

6.  Bilderzeugungsgerat  nach  Anspruch  1,  bei  dem 
die  Tonerzuf  uhreinrichtung  (546)  aus  einem  hoh- 
len  zylindrischen  Bauteil  (548)  besteht,  das  die 
Tonerwiedergewinnungskammer  (536)  der  Reini- 
gungsvorrichtung  (428)  mit  der  Entwicklungs- 
kammer  (500)  der  Entwicklungsvorrichtung  (426) 
verbindet,  sowie  aus  einer  Tonerubertragungs- 

einrichtung  (552),  die  drehbar  im  hohlen  zylindri- 
schen  Bauteil  (548)  angeordnet  ist  und  durch  die 
Drehung  in  vorbestimmter  Richtung  den  Toner 
ubertragt. 

5 
7.  Bilderzeugungsgerat  nach  Anspruch  6,  bei  dem 

die  Tonerubertragungseinrichtung  aus  einem 
Schneckenbauteil  (552a)  besteht,  deren  einer 
Endbereich  sich  am  Boden  der  Tonerwiederge- 

10  winnungskammer  (536)  im  wesentlichen  vom  ei- 
nen  Endezumanderen  Ende  der  Tonerwiederge- 
winnungskammer  (536)  der  Reinigungsvorrich- 
tung  (428)  erstreckt;  wobei  ein  hohles  Fuhrungs- 
bauteil  (548)  im  oberen  Bereich  der  Entwick- 

15  lungskammer  (500)  der  Entwicklungsvorrichtung 
(426)  langs  der  gesamten  Breite  der  Entwick- 
lungskammer  (500)  angeordnet  ist;  wobei  eine 
Tonerauslalioffnung  (572)  zum  Auslassen  des 
Toners  im  unteren  Bereich  des  hohlen  Fuhrungs- 

20  bauteils  (548a)  vorgesehen  ist;  und  wobei  sich 
der  andere  Bereich  des  Schneckenbauteils 
(552b)  durch  das  hohle  Fuhrungsbauteil  im  we- 
sentlichen  vom  einen  Ende  zum  anderen  Ende 
des  hohlen  Fuhrungsbauteils  erstreckt. 

25 
8.  Bilderzeugungsgerat  nach  Anspruch  7,  bei  dem 

sich  die  im  hohlen  Fuhrungsbauteil  (548a)  aus- 
gebildete  Auslalioffnung  (572)  im  wesentlichen 
vom  einen  Ende  zum  anderen  Ende  des  hohlen 

30  Fuhrungsbauteils  (548)  erstreckt,  wobei  sich  die 
Offnungsweite  der  Tonerauslalioffnung  (572  in 
Fig.  16)  in  Tonerubertragungsrichtung  allmahlich 
erhoht. 

35  9.  Bilderzeugungsgerat  nach  Anspruch  7,  bei  dem 
eine  Auslalioffnung-Verschlulieinrichtung  (602) 
vorgesehen  ist,  die  an  der  Tonerauslalioffnung 
(572)  des  hohlen  Fuhrungsbauteils  geoffnet  wer- 
den  kann. 

40 
10.  Bilderzeugungsgerat  nach  Anspruch  9,  bei  dem 

die  Auslalioffnungverschlulieinrichtung  (602) 
aus  einem  Verschlulibauteil  (610)  besteht,  das 
entfernbar  auf  die  Tonerauslalioffnung  (572)  des 

45  hohlen  Fuhrungsbauteils  geklebt  ist. 

11.  Bilderzeugungsgerat  mit  einem  Bildhaltebauteil 
(710)  mit  einem  photoempfindlichen  Material  auf 
seiner  Oberflache,  einer  Entwicklungsvorrich- 

50  tung  (712)  zum  EntwikkelneinesaufderOberfla- 
che  des  photoempfindlichen  Materials  ausgebil- 
deten  elektrostatischen  Bilds,  und  einer  Reini- 
gungsvorrichtung  (714)  zum  Entfernen  von  auf 
der  Oberflache  des  photoempfindlichen  Materi- 

55  als  verbleibendem  Toner,  wobei  die  Entwick- 
lungsvorrichtung  (712)  eine  Entwicklungskam- 
mer  (726)  zum  Halten  des  Toners  hat,  sowie  eine 
Zufuhreinrichtung  (738),  die  in  der  Entwicklungs- 

16 
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kammer  (726)  angeordnet  ist,  zum  Zufuhren  von 
Toner  zum  latenten  zu  entwickelnden  elektrosta- 
tischen  Bild,  wobei  die  Reinigungsvorrichtung  ei- 
ne  Tonerentfernungseinrichtung  (748)  hat,  die 
auf  der  Oberflache  des  photoempfindlichen  Ma- 
terials  wirkt  und  verbleibenden  Toner  entfernt, 
und  eine  Tonerwiedergewinnungskammer  (716) 
zum  Wiedergewinnen  des  durch  die  Tatigkeit  der 
Tonerentfernungseinrichtung  wiedergewonne- 
nen  Toners,  sowie  mit  einer  Tonerzufuhreinrich- 
tung  (768),  die  dazu  ausgelegt  ist,  den  in  der  Ton- 
erwiedergewinnungskammer  (716)  vorhande- 
nen  Toner  zur  Entwicklungsvorrichtung  (712)  zu 
fuhren, 
dadurch  gekennzeichnet,  dad 
das  Gerat  aulierdem  eine  Tonerkartusche  (756) 
aufweist,  die  frischen  Toner  enthalt,  urn  den  fri- 
schen  Toner  zur  Entwicklungskammer  (726)  der 
Entwicklungsvorrichtung  (712)  zu  leiten,  wobei 
die  Tonerkartusche  (756)  dazu  ausgelegt  ist,  in 
einen  Freiraum  (750)  geschoben  zu  werden,  der 
nahe  der  Tonerwiedergewinnungskammer  der 
Reinigungsvorrichtung  (714)  vorgesehen  ist. 

12.  Bilderzeugungsgerat  nach  Anspruch  11,  bei  dem 
die  Entwicklungsvorrichtung  (712)  mit  einer 
Entwicklerhaltekammer  (728)  versehen  ist,  die 
mit  der  Entwicklungskammer  (726)  uber  eine 
Auslalioffnung  (730)  in  Verbindung  steht  und  ei- 
nen  Anfangsentwickler  empfangt,  wobei  die  Ton- 
erzuf  uhreinrichtung  (768)  dazu  ausgelegt  ist,  den 
in  der  Tonerwiedergewinnungskammer  vorhan- 
denen  Toner  in  die  Entwicklerhaltekammer  (728) 
zu  leiten. 

13.  Bilderzeugungsgerat  nach  Anspruch  12,  bei  dem 
die  Zufuhreinrichtung  (768)  ein  hohles  zylindri- 
sches  Bauteil  (770)  aufweist,  das  die  Tonerwie- 
dergewinnungskammer  der  Reinigungsvorrich- 
tung  mit  der  Entwicklerhaltekammer  (728)  der 
Entwicklungsvorrichtung  verbindet,  sowie  eine 
Tonerubertragungseinrichtung  (772),  die  im  hoh- 
len  zylindrischen  Bauteil  (770)  angeordnet  ist, 
wobei  die  Tonerubertragungseinrichtung  dazu 
ausgelegt  ist,  frischen,  im  Raum  (750)  in  der  Na- 
he  der  Tonerwiedergewinnungskammer  (716) 
vorhandenen  Toner  mit  dem  wiedergewonnenen, 
in  der  Wiedergewinnungskammer  (716)  vorhan- 
denen  und  von  der  Oberflache  des  photoemp- 
findlichen  Materials  durch  die  Wirkungsweise  der 
Tonerentfernungseinrichtung  (748)  wiederge- 
wonnenen  Toner  zu  mischen,  und  den  gemisch- 
ten  Toner  der  Entwicklerhaltekammer  (728)  zu- 
zufuhren. 

14.  Bilderzeugungsgerat  nach  Anspruch  12,dassokon- 
struiert  ist,  dali  Toner  von  der  Tonerwiedergewin- 
nungskammer  (716)  der  Entwicklerhaltekammer 

(728)  in  Breitenrichtung  der  Entwicklerhaltekammer 
(728)  im  wesentlichen  gleichformig  zugefuhrt 
wird. 

5 
Revendications 

1.  Une  machine  de  formation  d'images  comprenant 
un  organe  de  support  d'images  (420)  ayant  un 

10  materiau  photosensible  sur  sa  surface,  un  dispo- 
sitif  de  developpement  (426)  pour  developper 
une  image  electrostatique  latente  formee  sur  la 
surface  du  materiau  photosensible,  un  dispositif 
de  nettoyage  (428)  pour  enlever  le  toner  restant 

15  a  la  surface  du  materiau  photosensible,  ledit  dis- 
positif  de  developpement  ayant  une  chambre  de 
developpement  (500)  et  un  moyen  applicateur 
(502)  dispose  dans  la  chambre  de  developpe- 
ment  (500)  pour  appliquer  du  toner  a  I'image  elec- 

20  trostatique  latente  devant  etre  developpee,  ledit 
dispositif  de  nettoyage  (428)  ayant  un  moyen 
d'enlevement  de  toner  (538)  qui  agit  sur  la  surfa- 
ce  du  materiau  photosensible  et  enleve  le  toner 
residuel  et  une  chambre  de  recuperation  de  toner 

25  (536)  pour  recuperer  le  toner  enleve  par  Taction 
du  moyen  d'enlevement  de  toner  ;  et  comprenant 
un  moyen  d'amenee  de  toner  (546)  agence  pour 
amener  le  toner  present  dans  la  chambre  de  re- 
cuperation  de  toner  (536)  a  la  chambre  de  deve- 

30  loppement  (500)  du  dispostif  de  developpement 
caracterisee  en  ce  que 
du  toner  frais  est  enferme  hermetiquement  dans 
la  chambre  de  recuperation  de  toner  (536)  du  dis- 
positif  de  nettoyage. 

35 
2.  La  machine  de  formation  d'images  de  la  revendi- 

cation  1  ,  dans  laquelle  I'organe  de  support  d'ima- 
ges  (420),  le  dispositif  de  developpement  (426)  et 
le  dispositif  de  nettoyage  (428)  sont  montes  sur 

40  un  chassis  d'unite  (414)  monte  de  maniere  deta- 
chable  sur  une  structure  de  support  pour  consti- 
tuer  une  unite  de  traitement. 

3.  La  machine  de  formation  d'images  de  la  revendi- 
45  cation  1,  dans  laquelle  un  moyen  de  fermeture 

hermetique  (600)  est  dispose  de  maniere  a  pou- 
voiretre  exploite  a  une  ouverture  de  recuperation 
(542)  de  la  chambre  de  recuperation  de  toner 
(536)  dans  le  dispositif  de  nettoyage  (428). 

50 
4.  La  machine  de  formation  d'images  de  la  revendi- 

cation  3,  dans  laquelle  le  moyen  de  fermeture 
hermetique  (600)  comprend  un  organe  d'etan- 
cheite  (604)  lie  de  maniere  detachable  a  I'ouver- 

55  ture  de  recuperation  de  la  chambre  de  recupera- 
tion  de  toner  (536). 

5.  La  machine  de  formation  d'images  de  la  revendi- 

17 
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cation  1,  dans  laquelle  un  moyen  d'agitation 
(574)  pour  melanger  du  toner  f  rais  au  toner  enle- 
ve  de  la  surface  du  materiau  photosensible  et  re- 
cupere  dans  la  chambre  de  recuperation  de  toner 
(536)  est  dispose  dans  la  chambre  de  recupera- 
tion  de  toner  (536)  du  dispositif  de  nettoyage 
(428). 

6.  La  machine  de  formation  d'images  de  la  revendi- 
cation  1  ,  dans  laquelle  le  moyen  d'amenee  de  to- 
ner  (546)  comprend  un  organe  cylindrique  creux 
(548)  reliant  la  chambre  de  recuperation  de  toner 
(536)  du  dispositif  de  nettoyage  (428)  a  la  cham- 
bre  de  developpement  (500)  du  dispositif  de  de- 
veloppement  (426)  et  un  moyen  de  transfert  de 
toner  (552)  qui  est  dispose  a  rotation  dans  I'orga- 
ne  cylindrique  creux  (548)  et  transfere  le  toner  en 
le  faisant  tourner  dans  une  direction  predetermi- 
nee. 

7.  La  machine  de  formation  d'images  de  la  revendi- 
cation  6,  dans  laquelle  le  moyen  de  transfert  de 
toner  comprend  un  organe  helicoTdal  (552a)  dont 
une  portion  d'extremite  s'etend  sensiblement 
d'une  extremite  a  I'autre  extremite  de  la  chambre 
de  recuperation  de  toner  (536)  du  dispositif  de 
nettoyage  (428)  au  fond  de  la  chambre  de  recu- 
peration  de  toner  (536)  ;  un  organe  de  guidage 
creux  (548a)  est  dispose  dans  la  portion  supe- 
rieure  de  la  chambre  de  developpement  (500)  du 
dispositif  de  developpement  (426)  le  long  de  tou- 
te  la  largeur  de  la  chambre  de  developpement 
(500)  ;  une  ouverture  d'evacuation  de  toner  (572) 
pour  evacuer  du  toner  est  formee  dans  la  portion 
inferieure  de  I'organe  de  guidage  creux  (548a)  ; 
et  I'autre  portion  de  I'organe  helicoTdal  (552b) 
s'etend  a  travers  I'organe  de  guidage  creux  sen- 
siblement  d'une  extremite  a  I'autre  extremite  de 
I'organe  de  guidage  creux. 

8.  La  machine  de  formation  d'images  de  la  revendi- 
cation  7,  dans  laquelle  I'ouverture  d'evacuation 
de  toner  (572)  formee  dans  I'organe  de  guidage 
creux  (548a)  s'etend  sensiblement  d'une  extre- 
mite  a  I'autre  extremite  de  I'organe  de  guidage 
creux  (548)  et  la  largeur  d'ouverture  de  I'ouver- 
ture  d'evacuation  de  toner  (572  a  la  figure  16) 
augmente  progressivement  dans  la  direction  de 
transfert  du  toner. 

9.  La  machine  de  formation  d'images  de  la  revendi- 
cation  7,  dans  laquelle  un  moyen  de  fermeture 
hermetique  (602)  de  I'ouverture  d'evacuation  est 
dispose,  de  maniere  a  pouvoiretre  ouvert,  a  I'ou- 
verture  d'evacuation  de  toner  (572)  de  I'organe 
de  guidage  creux. 

10.  La  machine  de  formation  d'images  de  la  revendi- 

cation  9,  dans  laquelle  le  moyen  de  fermeture 
hermetique  (602)  de  I'ouverture  d'evacuation 
comprend  un  organe  d'etancheite  (610)  lie  de 
maniere  detachable  a  I'ouverture  d'evacuation 

5  de  toner  (572)  de  I'organe  de  guidage  creux. 

11.  Une  machine  de  formation  d'images  comprenant 
un  organe  de  support  d'images  (710)  ayant  un 
materiau  photosensible  sursa  surface,  un  dispo- 

10  sitif  de  developpement  (712)  pour  developper 
une  image  electrostatique  latente  formee  sur  la 
surface  du  materiau  photosensible  et  un  disposi- 
tif  de  nettoyage  (714)  pour  enlever  le  toner  res- 
tant  a  la  surface  du  materiau  photosensible,  ledit 

15  dispositif  de  developpement  (712)  ayant  une 
chambre  de  developpement  (726)  pour  contenir 
un  developpateur  et  un  moyen  applicateur  (738) 
dispose  dans  la  chambre  de  developpement 
(726)  pour  appliquer  du  toner  a  I'image  electros- 

20  tatique  latente  devant  etre  developpee,  ledit  dis- 
positif  de  nettoyage  ayant  un  moyen  d'enleve- 
ment  de  toner  (748)  qui  agit  sur  la  surface  du  ma- 
teriau  photosensible  et  enleve  le  toner  residuel  et 
une  chambre  de  recuperation  de  toner  (716)  pour 

25  recuperer  le  toner  enleve  par  Taction  du  moyen 
d'enlevement  de  toner  et  comprenant  un  moyen 
d'amenee  de  toner  (768)  agence  pour  amener  le 
toner  present  dans  la  chambre  de  recuperation 
de  toner  (716)  au  dispositif  de  developpement 

30  (712), 
caracterisee  en  ce  que 
la  machine  comprend  en  outre  une  cartouche  de 
toner  (756)  contenant  du  toner  frais  pour  fournir 
le  toner  frais  a  la  chambre  de  developpement 

35  (726)  du  dispositif  de  developpement  (712)  et  la 
cartouche  de  toner  (756)  est  adaptee  pour  etre 
chargee  dans  un  espace  (750)  dispose  adjacent 
a  la  chambre  de  recuperation  de  toner  du  dispo- 
sitif  de  nettoyage  (714). 

40 
12.  La  machine  de  formation  d'images  de  la  revendi- 

cation  11,  dans  laquelle  le  dispositif  de  develop- 
pement  (712)  est  munie  d'une  chambre  conte- 
nant  du  developpateur  (728)  qui  communique 

45  avec  la  chambre  de  developpement  (726)  par  Tin- 
termediaire  d'une  ouverture  d'evacuation  (730) 
et  recoit  un  developpateur  de  depart  et  le  moyen 
d'amenee  de  toner  (768)  est  agence  pour  amener 
le  toner  present  dans  la  chambre  de  recuperation 

so  de  toner  a  la  chambre  contenant  du  developpa- 
teur  (728). 

13.  La  machine  de  formation  d'images  de  la  revendi- 
cation  12,  dans  laquelle  le  moyen  d'amenee 

55  (768)  comprend  un  organe  cylindrique  creux 
(770)  reliant  la  chambre  de  recuperation  de  toner 
du  dispositif  de  nettoyage  a  la  chambre  conte- 
nant  du  developpateur  (728)  du  dispositif  de  de- 

18 
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veloppement  et  un  moyen  de  transfert  de  toner 
(772)  dispose  dans  I'organe  cylindrique  creux 
(770)  et  le  moyen  de  transfert  de  toner  est  agen- 
ce  pourmelangerletonerfrais,  present  dans  Tes- 
pace  (750)  adjacent  a  la  chambre  de  recupera-  5 
tion  de  toner  (716),  au  toner  recupere  dans  la 
chambre  de  recuperation  (716),  depuis  la  surface 
du  materiau  photosensible  par  Taction  du  moyen 
d'enlevement  de  toner  (748)  et  d'amener  le  toner 
melange  a  la  chambre  contenant  du  developpa-  10 
teur  (728). 

14.  La  machine  de  formation  d'images  de  la  revendi- 
cation  12,  qui  est  construite  de  telle  maniere  que 
du  toner  depuis  la  chambre  de  recuperation  de  to-  15 
ner  (716)  est  amene  a  la  chambre  contenant  du 
developpateur  (728)  essentiellement  uniforme- 
ment  dans  la  direction  de  la  largeurde  la  chambre 
contenant  du  developpateur  (728). 
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