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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

This  invention  relates  to  a  liquid  electrophoto- 
graphic  developing  device  for  developing  a  photocon- 
ductive  material  charged  and  exposed  by  the  use  of 
a  liquid  toner. 

Background  Information 

A  liquid  electrophotographic  developing  device  is 
proposed  to  develop  a  photoconductive  material 
(such  as  an  electro-lithograph  plate  which  is  pro- 
duced  by  forming  a  photoconductive  layer  made  of 
ZnO  and  binder  on  a  base  material  water-proofed  and 
made  conductive)  which  bears  an  electrostatic  latent 
image  after  being  charged  and  exposed  to  an  image. 
Development  is  performed  by  applying  a  liquid  toner 
to  the  photoconductive  material  so  as  to  make  the 
electrostatic  latent  image  borne  thereby  visible. 

Specifically,  when  two  electrodes  made  of  met- 
allic  plates  and  disposed  in  closely-spaced  relation 
are  directly  connected  together  or  when  bias  voltage 
is  applied  to  the  two  electrodes  in  order  to  minimize 
fogging  in  the  image,  toner  flowing  between  the  two 
electrodes  develops  the  photoconductive  material 
which  is  also  traveling  between  the  two  (developing 
and  back)  electrodes.  In  conventional  developing  de- 
vices,  however,  toner  particles  tend  to  electro-deposit 
on  the  two  electrodes,  especially  on  the  back  elec- 
trode,  so  that  the  photoconductive  material  is  soiled 
upon  contact  with  the  electrodes  during  development. 
The  contact  of  the  photoconductive  material  with  the 
electrodes  has  been  avoided  by  increasing  the  dis- 
tance  between  the  developing  electrode  and  the  back 
electrode.  However,  if  the  distance  between  the  elec- 
trodes  is  increased,  the  electric  field  between  the  de- 
veloping  electrode  and  the  photoconductive  material 
weakens,  thereby  lowering  the  efficiency  of  develop- 
ment  which  causes  insufficient  development  result- 
ing  in  visual  images  of  poor  reproducibility.  An  ordi- 
nary  way  to  prevent  the  photoconductive  material 
from  being  soiled  is  to  stretch  a  wire  material  such  as 
gut  around  the  back  electrode. 

Japanese  Patent  Application  Laid-Open  No.  59- 
1  85373  teaches  a  liquid  developing  device  in  which  a 
groove  is  formed  in  a  back  electrode.  An  insulating 
guide  is  then  disposed  between  the  back  electrode 
and  a  photoconductive  material,  sothatthe  photocon- 
ductive  material  is  prevented  from  coming  into  con- 
tact  with  the  back  electrode  so  as  to  avoid  the  soiling 
of  the  photoconductive  material. 

In  this  prior  art,  however,  when  the  back  elec- 
trode  is  soiled  and  thus  the  efficiency  of  development 
is  lowered,  the  developing  device  must  be  stopped  to 

wash  the  back  electrode.  The  work  of  washing  toner 
from  the  back  electrode  is  difficult  in  the  case  where 
a  wire  material  such  as  gut  is  provided  around  the 
back  electrode. 

5  Japanese  Patent  Publication  No.  50-38943 
teaches  a  liquid  developing  device  in  which  a  liquid  to- 
ner  is  caused  to  flow  vigorously,  so  that  a  strong 
stream  of  liquid  toner  prevents  the  photoconductive 
material  from  coming  in  contact  with  the  back  elec- 

10  trade  and  washes  off  the  toner  adhering  to  the  back 
electrode. 

Japanese  Patent  Publication  No.  59-8832  teach- 
es  a  liquid  developing  device  in  which  a  liquid  toner  is 
vigorously  introduced  between  the  photoconductive 

15  material  and  the  developing  electrode  and  between 
the  photoconductive  material  and  the  back  electrode 
at  flow  speeds  higherthan  the  speed  of  the  photocon- 
ductive  material  passing  between  the  electrodes  to 
prevent  the  photoconductive  material  from  coming  in 

20  contact  with  the  metallic  plates  and  to  wash  off  the  to- 
ner  adhering  to  the  back  electrode. 

In  the  liquid  developing  device  taught  in  Japa- 
nese  Patent  Publication  No.  50-38943,  when  devel- 
opment  is  carried  out  for  a  long  time,  toner  particles 

25  adhere  gradually  to  the  back  electrode  disposed  on 
the  backside  of  the  photoconductive  material  thereby 
soiling  the  back  electrode.  If  the  toner  adheres  to  the 
back  electrode,  a  non-conductive  film  is  formed  on 
the  surface  of  the  back  electrode,  so  that  the  function 

30  of  the  electrode  is  deteriorated  causing  the  efficiency 
of  development  to  be  lowered.  Therefore,  the  proper 
amount  of  toner  does  not  adhere  to  the  photoconduc- 
tive  material  and  good  development  cannot  be  ach- 
ieved;  thus,  the  developing  device  must  be  stopped 

35  periodically  to  wash  the  back  electrode. 
In  the  liquid  developing  device  taught  in  Japa- 

nese  Patent  Publication  No.  59-8832,  although  the 
rate  at  which  toner  particles  adhere  to  the  back  elec- 
trode  can  be  decreased,  the  liquid  toner  adheres  to 

40  the  back  electrode  in  long-term  processing;  thus,  the 
back  electrode  must  be  washed  as  is  the  above  case. 

To  solve  the  foregoing  problems,  Japanese  Pa- 
tent  Application  Laid-Open  No.  1-260463  teaches  a 
direct-powered  developing  system  in  which  a  conduc- 

es  tor  such  as  a  brush  is  d  isposed  so  as  to  come  into  con- 
tact  with  the  back  surface  of  a  photoconductive  ma- 
terial,  and  to  perform  development,  a  liquid  toner  is 
supplied  between  the  photoconductive  material  and 
the  developing  electrode  under  the  condition  that  the 

so  conductor  or  back  electrode  and  a  base  material  of 
the  photoconductive  material  are  in  direct  contact.  In 
this  system,  since  toner  particles  never  electro-de- 
posit  on  the  back  electrode,  the  back  electrode  is  per- 
fectly  prevented  form  being  soiled  through  electro- 

55  deposition. 
In  this  developing  system,  however,  if  the  con- 

ductor  is  kept  in  a  wet  state  or  holds  a  developing  sol- 
ution  adhering  thereto  for  a  long  time  (e.g.  from  the 
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end  of  developing  work  to  the  beginning  of  developing 
the  next  day),  the  liquid  toner  adhering  to  the  conduc- 
tor  dries  and  solidifies,  so  that  a  non-conductive  coat- 
ing  is  formed  to  lower  the  efficiency  of  development. 
To  avoid  such  a  defect,  the  developing  electrode  and 
the  like  must  be  washed  after  the  end  of  the  develop- 
ing  work  or  before  the  beginning  of  next  development. 
This  work  is  troublesome. 

In  this  regard,  Japanese  Patent  Application  Laid- 
Open  No.  64-38771  teaches  a  system  in  which  to  pre- 
vent  soiling,  a  liquid  toner  is  caused  to  continuously 
flow  toward  electrodes  to  prevent  the  drying  and  sol- 
idifying  of  the  liquid  toner  in  case  a  liquid  developing 
device  is  to  be  stopped  for  a  comparatively  shorttime; 
or,  a  washing  solution  is  caused  to  automatically  flow 
in  case  the  developing  device  is  stopped  for  a  long 
time.  That  is,  to  perfectly  prevent  the  electrodes  from 
being  soiled  by  electro-deposition,  drying  and  solidi- 
fying  of  the  toner,  a  toner  circulating  means  for  short- 
term  stoppage  and  an  automatic  washing  means  for 
long-term  stoppage  are  incorporated  in  the  direct- 
powered  developing  device. 

However,  in  the  liquid  developing  device  taught  in 
Japanese  Patent  Application  Laid-Open  No.  64- 
38771,  the  liquid  toner  flows  toward  the  developing 
electrode  even  while  development  is  not  carried  out. 
This  results  in  a  large  degree  of  vaporization  so  that 
the  concentration  of  the  liquid  toner  varies.  Specifi- 
cally,  the  toner  concentration  varies  largely  between 
where  a  large  volume  of  work  is  contiguously  carried 
out  and  where  a  small  volume  of  work  is  intermittently 
done;  thus,  the  amount  of  toner  adhering  to  the  pho- 
toconductive  material  bearing  an  electrostatic  latent 
image  varies  in  long-term  processing.  Such  a  differ- 
ence  in  toner  concentration  will  be  corrected  by 
changing  the  concentration  of  a  supplementary  toner 
between  contiguous  large-volume  processing  and  in- 
termittent  small-volume  processing;  but,  this  makes 
control  complicated  or  non-practicable.  Another  sys- 
tem  was  taught  in  which  with  a  toner  of  high  concen- 
tration  and  a  carrier  solution  prepared,  they  are  auto- 
matically  weighed  and  introduced  in  response  to  each 
measurement  of  the  toner  concentration  to  bring 
about  a  proper  concentration;  but,  this  system  was 
rarely  practiced  because  the  device  is  complicated  in 
structure  and  development  is  influenced  due  to  the 
reliability  of  meters  and  the  like. 

As  described  above,  in  any  of  the  conventional 
liquid  developing  devices  and  systems,  toner  partic- 
les  adhere  to  the  back  electrode  or  the  like,  so  that  a 
non-conductive  coating  is  formed  to  lower  the  effi- 
ciency  of  development;  thus,  the  device  must  be 
washed  frequently  to  recover  an  intended  efficiency 
of  development,  making  maintenance  troublesome. 
On  the  other  hand,  in  the  method  free  of  the  above 
defects,  the  concentration  of  the  liquid  toner  varies 
due  to  vaporization.  That  is,  toner  concentration  va- 
ries  between  contiguous  large-volume  processing 

and  intermittent  small-volume  processing  to  change 
a  final  quality.  Consequently,  a  very  complicated 
control  must  be  incorporated  to  overcome  the  above. 

The  following  documents  comprise  further  prior 
5  art  for  an  electrophotographic  imaging  device. 

In  FR-A-2  292  999,  a  liquid  developing  device  is 
known  comprising  a  tray  for  containing  a  liquid  devel- 
oper  bath  on  top  of  which,  in  spaced  relation,  an  upper 
cover  is  arranged  comprising  a  supply  duct  forsupply- 

10  ing  liquid  developer  solution.  Between  the  tray  and 
the  upper  cover,  a  conveying  path  for  the  photomater- 
ial  to  be  developed  is  formed.  Entrance  and  exit  areas 
for  the  photomaterial  of  the  conveying  path  are  widely 
open. 

15  US-A-3,682,542  discloses  an  apparatus  for  de- 
velopment  of  electrostatic  images  being  similarly 
constructed  in  that  the  entrance  and  exit  areas  for  the 
photoconductive  material  into  and  out  of  the  develop- 
ment  path  are  widely  open.  The  tray  and  the  upper 

20  cover  of  the  apparatus  are  of  conductive  material  and 
serve  as  electrodes.  The  upper  electrode  is  covered 
with  a  non-metallic  screen  member  to  prevent  the 
photomaterial  from  contacting  the  upper  electrode. 
The  lower  electrode  is  spaced  from  the  photomaterial 

25  as  well. 
DE-A-2  821  986  discloses  an  electrostatic  image 

development  apparatus  for  developing  a  photocon- 
ductive  material  bearing  an  electrostatic  image  in  a 
liquid  developer  solution  contained  in  a  developer 

30  tank  wherein,  the  developer  tank  is  covered  by  a  lid 
from  which  a  top  electrode  is  suspended.  The  top 
electrode  is  kept  in  separation  from  the  photoconduc- 
tive  material  by  threads  attached  to  the  electrodes. 
Said  lid  can  be  swung  open  enabling  access  to  the 

35  photoconductive  material  when  jamming  of  the  mate- 
rial  within  the  developing  area  has  occurred.  Thus, 
the  lid  preferrably  functions  as  a  support  structure  for 
suspending  the  top  electrodes  which  can  be  swung 
open  to  provide  access  to  the  photoconductive  mate- 

40  rial.  No  special  means  for  sealing  the  developer  bath 
against  the  atmosphere  are  provided. 

US-A-3,704,686  discloses  a  tank  sealing  means 
which  is  used  to  minimize  evaporation  of  a  developer 
in  a  tank  of  a  developing  device  by  closing  the  open- 

45  ing  of  the  tank  when  the  device  is  not  used.  The  evap- 
oration  sealer  is  pivotably  positioned  to  sealably  fit 
over  a  pair  of  baffle  plates  arranged  above  the  tank 
to  close  the  opening  between  both  of  these  baffle 
plates  of  the  tank  which  is  a  toner  supply  portion, 

so  when  the  device  is  not  used  in  order  to  prevent  evap- 
oration  of  the  developer. 

SUMMARY  OF  THE  INVENTION 

55  It  is  an  object  of  the  present  invention  to  provide 
a  liquid  electrophotographic  developing  device  which 
can  perfectly  prevent  the  adhering  of  a  toner  to  a  back 
electrode  and  allow  stable  development  for  a  long 
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period  of  time  irrespective  of  whether  development  is 
performed  on  a  large-volume  contiguous  basis  or  on 
a  small-volume  intermittent  basis  without  incorporat- 
ing  a  complicated  control  unit. 

The  foregoing  object  is  solved  according  to  the  in- 
vention  with  a  liquid  electrophotographic  developing 
device  according  to  claim  1  .  Such  a  liquid  electropho- 
tographic  developing  device  comprises  a  developing 
section  or  tank  with  a  liquid  toner  stored  therein  in 
which  a  photoconductive  material  is  inserted  and 
from  which  it  is  fed  out  after  being  immersed  in  the  liq- 
uid  toner,  a  developing  electrode  disposed  along  the 
conveying  path  of  the  photoconductive  material  im- 
mersed  in  the  liquid  toner  in  confronting  relation  to  the 
photoconductive  surface  of  the  photoconductive  ma- 
terial,  a  back  electrode  disposed  along  the  conveying 
path  of  the  photoconductive  material  immersed  in  the 
liquid  toner  in  confronting  relation  to  the  back  surface 
of  the  photoconductive  material,  the  photoconductive 
material  coming  in  contact  with  the  back  surface  of 
the  photoconductive  material,  the  two  electrodes  be- 
ing  directly  connected  together  or  applied  with  a  bias 
voltage  in  order  to  minimize  fogging  in  the  image,  and 
vaporization  preventive  means  for  sealing  the  entire 
liquid  electrophotographic  development  device  to 
prevent  the  vaporizing  of  a  developing  solution  con- 
taining  the  liquid  toner. 

To  perform  development,  the  photoconductive 
material  is  inserted  in  the  developing  tank  with  the  de- 
veloping  solution  stored  therein,  so  that  the  photocon- 
ductive  material  is  immersed  in  the  developing  solu- 
tion  while  being  conveyed  therethrough.  During  con- 
veyance,  the  developing  electrode  facing  the  photo- 
conductive  surface  of  the  photoconductive  material 
and  the  back  electrode  held  in  contact  with  the  back 
surface  of  the  photoconductive  material,  the  two  elec- 
trodes  are  directly  connected  together,  or  a  bias  vol- 
tage  is  applied  between  two  electrodes,  so  that  the 
toner  adheres  to  the  photoconductive  surface  of  the 
photoconductive  material.  The  adhering  of  the  toner 
to  the  photoconductive  material  makes  an  electro- 
static  latent  image  visible. 

Since  the  back  electrode  is  directly  powdered, 
the  toner  does  not  adhere  to  the  back  electrode,  and 
since  it  is  immersed  in  the  toner  even  while  the  device 
is  not  in  operation,  the  toner  does  not  dry,  thus  never 
bonds  to  the  surface  of  the  back  electrode.  Since  the 
developing  electrode  is  immersed  in  the  toner  even 
while  the  device  is  not  in  operation,  the  toner  does  not 
dry,  thus  never  bonds  to  the  surface  of  the  developing 
electrode. 

Since  the  whole  device  is  sealed,  the  drying  of 
squeeze  rollers  is  suppressed,  and  sufficient  squeez- 
ing  occurs  because  there  is  no  toner  soil.  Further,  the 
toner  does  not  dry  and  bond  to  the  inner  surface  of 
the  tankand  the  like.  Therefore,  dried  toner  never  falls 
onto  or  adheres  to  the  photoconductive  material. 

Since  the  liquid  toner  stored  in  the  developing- 
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solution  tank  is  tightly  sealed  by  the  vaporization  pre- 
ventive  means,  there  is  little  toner  vaporization,  or  it 
is  sufficient  to  add  supplementary  solution  by  an 
amount  compatible  with  the  quantity  of  processing  of 

5  the  photoconductive  material;  thus,  the  concentration 
of  the  toner  is  kept  within  a  given  range  irrespective 
of  whether  development  is  performed  on  a  large- 
volume  contiguous  basis  or  on  a  small-volume  inter- 
mittent  basis. 

10 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  vertical  sectional  view  showing  a  first 
embodiment  of  a  developing  device  according  to 

15  the  present  invention; 
Fig.  2  is  a  plan  view  showing  the  relationship  be- 
tween  a  back  electrode  and  a  photoconductive 
material; 
Fig.  3  is  a  vertical  sectional  view  showing  a  sec- 

20  ond  embodiment; 
Fig.  4  is  a  vertical  sectional  view  showing  a  third 
embodiment; 
Fig.  5  is  a  vertical  sectional  view  showing  a  fourth 
embodiment;  and 

25  Fig.  6  is  a  vertical  sectional  view  showing  a  con- 
ventional  developing  device. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

30 
Fig.  1  shows  a  first  embodiment  of  a  liquid  elec- 

trophotographic  developing  device  according  to  the 
present  invention.  This  liquid  Electrophotographic  de- 
veloping  device  10  applies  a  toner  14  to  a  sheet-like 

35  photoconductive  material  12  (produced  by  forming  a 
photoconductive  layer  on  a  conductive  base  material) 
to  develop  an  electrostatic  latent  image. 

Specifically,  the  sheet-like  photoconductive  ma- 
terial  12  is  produced  by  forming  a  photoconductive 

40  layer  (made  of  Zno  and  a  binder)  on  a  base  material 
(such  as  paper),  made  conductive  and  water-proofed. 
The  sheet-like  photoconductive  material  12  is  herein- 
after  referred  to  as  master  plate  12. 

As  shown  in  Fig.  1,  a  conveying  roller  pair  18  is 
45  provided  at  an  upper  lateral  portion  of  a  developing 

tank  16  in  which  the  liquid  toner  14  is  stored.  A 
squeeze/conveying  roller  pair  20  is  provided  in  an  op- 
posite  upper  lateral  portion  of  the  development  tank. 
Another  conveying  roller  pair  22  is  immersed  in  the 

so  liquid  toner  14  stored  in  the  developing  tank  1  6.  These 
conveying  roller  pairs  1  8,  20  and  22  are  rotated  by  the 
driving  force  of  driving  means  not  shown  so  as  to  hold 
and  convey  the  master  plate  12.  The  convey  roller 
pairs  18,  20  and  22  are  made  from  an  insulating  ma- 

ss  terial. 
The  master  plate  12  bearing  an  electrostatic  la- 

tent  image  after  being  charged  and  exposed  is  insert- 
ed  between  the  conveying  rollers  18,  conveyed  obli- 
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quely  downward  into  the  liquid  toner  14  in  the  devel- 
oping  tank  16,  and  then  inserted  between  the  convey- 
ing  rollers  22.  The  master  plate  12  held  between  the 
conveying  rollers  22  is  then  sent  toward  an  upper  lat- 
eral  portion  of  the  developing  tank  16.  The  master  5 
plate  12  conveyed  by  the  conveying  roller  pair  22  is 
inserted  between  the  squeeze/conveying  rollers  20 
where  the  toner  adhering  to  the  master  plate  12  is 
squeezed  off,  and  then  sent  out  from  the  developing 
tank  16.  During  the  conveyance  of  the  master  plate  12  10 
through  the  developing  tank  16,  the  master  plate  12 
is  immersed  in  the  liquid  toner  14. 

A  developing  electrode  24  is  provided  above  the 
conveying  path  of  the  master  plate  12  and  between 
the  conveying  roller  pairs  18  and  22.  Another  devel-  15 
oping  electrode  26  is  provided  between  the  convey- 
ing  roller  pair  22  and  the  squeeze/conveying  roller 
pair  20.  Both  electrodes  are  immersed  in  the  liquid  to- 
ner  14.  The  developing  electrodes  24  and  26  face  the 
photoconductive  surface  of  the  master  plate  12  and  20 
extend  in  parallel  with  the  conveying  path  of  the  mas- 
ter  plate  12.  The  developing  electrodes  24  and  26  are 
connected  via  lead  wires  and  a  switch  27  to  a  terminal 
28.  The  developing  electrodes  24  and  26  are  made  of 
wire  mesh,  a  conductive  plate,  or  the  like.  25 

A  plurality  of  back  electrodes  30  are  provided  at 
the  lower  side  of  the  conveying  path  of  the  master 
plate  12,  which  are  spaced  apart  in  intervals  of  10mm 
in  the  widthwise  direction  (in  the  vertical  direction  in 
Fig.  2)  and  are  immersed  in  the  liquid  toner  14.  Each  30 
back  electrode  30  is  connected  at  one  end  to  a  base 
electrode  32.  The  other  end  30A  projects  into  the  con- 
veying  path  of  the  master  plate  12.  The  base  elec- 
trode  32  is  connected  via  a  lead  wire  to  the  terminal 
28.  35 

When  the  master  plate  12  is  inserted  into  the  de- 
veloping  tank  16  and  conveyed  between  the  develop- 
ing  electrodes  26  and  24,  the  back  surface  (opposite 
to  the  photoconductive  surface)  of  the  master  plate 
12  is  held  in  sliding  contact  with  the  distal  end  30Aof  40 
each  back  electrode  30.  As  a  result,  the  developing 
electrodes  24  and  26  are  short-circuited  to  the  back 
electrodes  30,  so  that  an  electric  field  is  generated 
between  the  developing  electrode  24,  26  and  the 
photoconductive  surface  of  the  master  plate  12  to  45 
achieve  development. 

To  prevent  fog  from  arising  in  an  image-free  por- 
tion,  as  shown  in  Fig.  1,  a  power  source  29  may  be 
connected  if  necessary  to  apply  a  reverse  bias  vol- 
tage  of  some  tens  of  volts  between  the  developing  50 
electrodes  24  and  26  and  the  back  electrodes  30. 

As  shown  in  Fig.  2,  the  distal  ends  30Aof  the  back 
electrodes  30  are  held  in  intermittent  contact  with  the 
master  plate  1  2  over  the  whole  width  thereof.  It  is  pre- 
ferable  that  a  plurality  of  such  back  electrodes  30  be  55 
distributed  at  equal  intervals  of  20mm  or  less,  for  ex- 
ample.  Further,  it  is  preferable  that  the  contact  means 
of  each  back  electrode  30  in  relation  to  the  master 

plate  12  be  bristle-like  of  a  beard  having  an  adequate 
resiliency  to  obtain  reliable  contact  with  the  back  sur- 
face  of  the  master  plate.  Therefore,  conductive  mate- 
rials,  such  as  steel,  stainless  steel  and  carbon  fiber, 
are  adapted  to  form  the  electrode,  and  structural 
parameters,  such  as  shape,  width,  length  and  attach- 
ing  angle,  may  be  changed  to  give  an  adequate  resil- 
iency  to  the  electrode.  In  brief,  it  is  sufficient  that  the 
electrode  be  conductive  and  have  enough  resiliency 
to  follow  the  shift  in  the  thickness-wise  direction  of 
the  photoconductive  material. 

A  lid  34  acting  as  vaporization  prevention  means 
is  provided  on  the  upper  section  of  the  development 
tank  12.  This  lid  34  tightly  seals  the  developing  tank 
16  to  prevent  the  liquid  toner  14  stored  in  the  devel- 
oping  tank  16  from  coming  in  contact  with  the  external 
air.  Since  the  pair  of  conveying  rollers  18  as  well  as 
the  pair  of  squeeze/conveying  rollers  20  are  held  in 
tight  contact,  the  quantity  of  air  flowing  in  between 
these  roller  sections  is  small.  Therefore,  the  amount 
of  vaporization  of  the  liquid  toner  14  stored  in  the  de- 
veloping  tank  16  is  very  small. 

The  operation  of  the  embodiment  will  be  descri- 
bed. 

The  master  plate  12  bearing  an  electrostatic  la- 
tent  image  resulting  from  being  treated  in  charging 
and  exposing  unit  not  shown  is  inserted  between  the 
conveying  rollers  1  8,  sent  downward  into  the  develop- 
ing  tank  16,  conveyed  through  the  liquid  toner  14,  and 
inserted  between  the  developing  electrode  24  and 
the  back  electrodes  30.  The  distal  ends  30A  of  the 
back  electrodes  30  slide  on  the  back  surface  of  the 
master  plate  12  held  between  the  developing  elec- 
trode  24  and  the  back  electrodes  30,  so  that  an  elec- 
tric  field  is  generated  between  the  photoconductive 
surface  and  the  developing  electrode  24.  By  virtue  of 
this  electric  field,  toner  particles  contained  in  the  liq- 
uid  toner  14  adhere  to  the  electrostatic  latent  image 
created  on  the  surface  of  the  master  plate  12  and 
make  the  electrostatic  latent  image  visible.  Thus,  the 
master  plate  12  is  developed. 

After  the  conveying  direction  is  changed  by  the 
conveying  roller  pair  22,  the  master  plate  12  is  insert- 
ed  between  the  developing  electrode  26  and  the  back 
electrodes  30,  and  thus,  the  master  plate  12  is  further 
developed.  Next,  the  master  plate  12  is  inserted  be- 
tween  the  squeeze/conveying  rollers  20  where  the  to- 
ner  adhering  to  the  master  plate  12  is  squeezed  off, 
and  then  sent  out  from  the  developing  tank  16. 

In  this  way,  the  distal  ends  30Aof  the  back  elec- 
trodes  30  in  the  embodiment  contact  directly  with  the 
back  surface  of  the  master  plate  12  to  perform  devel- 
opment;  therefore,  toner  particles  do  not  adhere  to 
the  back  electrode  preventing  a  non-conductive  coat- 
ing  from  forming  thereon.  Efficiency  of  development 
is  not  decreased,  whereby  development  can  be  ach- 
ieved  satisfactorily. 

Further,  since  the  developing  electrodes  24  and 
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26  and  the  back  electrodes  30  are  immersed  in  the 
liquid  toner  14  stored  in  the  developing  tank  16,  the 
liquid  toner  adhering  to  the  developing  electrodes  24 
and  26  and  to  the  back  electrodes  30  never  dries  and 
solidifies.  And,  since  toner  particles  are  not  electro- 
deposited  on  the  back  electrodes  30,  washing  is  not 
required,  thereby  simplifying  maintenance. 

Further,  since  the  upper  section  of  the  developing 
tank  16  is  tightly  covered  with  a  lid  34,  the  amount  of 
vaporization  of  the  liquid  toner  14  is  small,  whereby 
the  change  in  concentration  of  the  liquid  toner  14  can 
be  suppressed.  This  increases  the  number  of  prints 
that  can  be  handled  by  a  given  quantity  of  liquid  toner 
14. 

The  reason  why  the  number  of  prints  that  can  be 
handled  by  the  liquid  toner  14  will  increased  by  cov- 
ering  the  developing  tank  16  with  the  lid  34  will  be  de- 
scribed. 

Fig.  6  shows  a  conventional  liquid  electrophoto- 
graphic  developing  device  38  widely  used  in  process- 
ing  the  master  plate.  This  liquid  electrophotographic 
developing  device  38  has  a  developing  electrode  40 
and  a  back  electrode  42,  made  of  metallic  plates, 
which  are  horizontally  disposed  in  closely-spaced  re- 
lation  at  an  angle.  An  inlet  section  for  the  master  plate 
12  and  the  toner  14  is  defined  in  an  upper  portion  of 
the  thus  inclined  electrodes,  a  toner  supply  head  44 
is  provided  in  the  inlet  section,  and  a  pair  of  conveying 
rollers  46  and  48  is  provided  in  front  of  the  toner-sup- 
ply  head.  An  outlet  section  for  the  toner  and  the  mas- 
ter  plate  12  is  defined  in  a  rear  portion  of  the  inclined 
electrodes,  and  a  pair  of  squeeze  rollers  50  and  52  is 
provided  at  the  rear  of  the  outlet  section. 

The  master  plate  12  electrified  and  exposed  is 
held  between  the  convey  rollers  46  and  48,  sent 
through  the  gap  between  the  electrodes  40,  42  where 
it  is  developed  by  the  toner,  pinched  between  the 
squeeze  rollers  50  and  52  where  excess  toner  adher- 
ing  to  the  master  plate  is  squeezed  off,  and  then  sent 
on  to  a  next  step  (a  fixing  stage  not  shown). 

The  toner  is  drawn  up  from  a  toner  tank  54  by  a 
pump  56  and  flows  to  the  toner  supply  head  44  where 
the  toner  is  spread  uniformly  over  the  whole  width  of 
the  master  plate.  The  excess  toner  drips  off  and  re- 
turns  to  the  toner  tank  54. 

A  concrete  example  of  the  development  process- 
es  performed  using  the  conventional  device  will  be 
described.  The  master  plate  was  an  ELP  Regular 
Master  Plate  (ELP-1)  made  by  Fuji  Photo  Film  Co., 
Ltd.  The  liquid  toner  was  ELP  Toner  (ELP-T1)  made 
by  the  same  company. 

As  shown  in  Fig.  6,  a  supplementary  toner  bottle 
60  with  a  supplementary  toner  58  stored  therein  was 
inverted  in  a  pan  62  attached  to  the  toner  tank  54  such 
as  in  the  case  of  a  chicken  feeder.  The  toner  tank  54 
was  initially  filled  with  4  liters  of  toner,  the  supplemen- 
tary  toner  58  of  the  same  concentration  was  set,  and 
500  prints  per  day  were  contiguously  handled.  The 

concentration  of  the  liquid  toner  14  decreased  and 
weakened.  About  3000  prints  of  5%  in  image  density 
were  finished  using  the  master  plate  12  of  0.1  m2  in 
size.  After  4  supplementary  toner  bottles  of  2  liters 

5  each  were  added,  the  amount  of  adherence  of  toner 
to  the  master  plate  12  decreased.  Additional  prints 
could  not  be  handled  because  of  the  decrease  in 
printing  ability  necessary  for  the  master  plate  12.  This 
was  the  limit  of  processing.  The  toner  in  the  toner  tank 

10  had  to  be  replaced. 
On  the  other  hand,  as  an  intermittent  operation, 

10  prints  per  day  were  handled  using  the  same  de- 
vice.  The  amount  of  vaporization  of  the  toner  per  print 
was  large,  as  compared  to  the  case  of  contiguous  op- 

15  eration;  thus,  the  concentration  of  the  liquid  toner  14 
increased.  After  2000  prints  were  finished,  8  liters  of 
supplementary  toner  58  corresponding  to  4  supple- 
mentary  bottles  of  2  liters  each  were  required.  At  this 
stage,  the  density  of  fogging  in  the  image-free  portion 

20  of  the  master  plate  increased.  This  tended  to  stain  ad- 
ditional  prints.  That  is,  further  processing  could  not  be 
continued.  The  toner  in  the  toner  tank  54  had  to  be 
changed. 

On  the  contrary,  in  the  embodiment  shown  in  Fig. 
25  1  ,  the  upper  section  of  the  developing  tank  16  is  cov- 

ered  with  the  lid  34  to  reduce  the  amount  of  vaporiza- 
tion  of  the  liquid  toner  14. 

To  practically  perform  development  using  the  de- 
vice  of  the  embodiment,  the  developing  tank  16  was 

30  filled  with  4  liters  of  toner  of  the  same  concentration 
as  the  above.  A  toner  having  a  concentration  as  high 
as  three  times  the  ordinary  concentration  was  pre- 
pared  as  a  supplement.  500  prints  per  day  were  han- 
dled  on  the  one  hand,  10  prints  per  day  were  handled 

35  on  the  other  hand,  in  both  cases,  a  total  of  10000 
prints  were  finished  using  10  liters  of  supplementary 
toner.  The  result  was  that  the  master  plate  still  had 
sufficient  printing  power  and  the  finished  prints  virtu- 
ally  had  no  stains. 

40  Fig.  3  shows  a  second  embodiment  of  the  present 
invention.  Several  components  of  the  second  em- 
bodiment  identical  with  those  of  the  first  embodiment 
are  designated  by  the  same  reference  symbols  as 
used  in  Fig.  1.  Their  description  will  be  omitted. 

45  As  shown  in  Fig.  3,  a  shutter  36  is  provided  in  an 
exit  portion  close  to  the  squeeze/conveying  roller  pair 
20  from  which  the  master  plate  1  2  is  fed  out.  The  shut- 
ter  36  is  operated  by  the  driving  force  of  drive  means 
not  shown  in  such  a  manner  that  when  the  master 

so  plate  12  is  sent  out  from  the  developing  tank  16,  the 
developing  tank  16  opens  as  illustrated  by  the  two- 
dot  chain  line  in  Fig.  3. 

The  shutter  36  normally  shields  the 
squeeze/conveying  roller  pair  30  from  the  exterior. 

55  Therefore,  the  developing  solution  coming  from  a 
lower  section  of  the  developing  tank  1  6  and  adhering 
to  the  squeeze/conveying  roller  pair  20  by  virtue  of 
the  movement  of  the  master  plate  1  2  is  prevented 
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from  drying  and  solidifying.  Thus,  the  roller  pair  al- 
ways  performs  its  function  of  squeezing  without  re- 
quiring  washing. 

Although  the  foregoing  embodiments  have  been 
described  herein  using  the  master  plate  12  as  the 
photoconductive  material,  other  electrophotographic 
photoconductive  materials  can  be  developed  by  the 
liquid  electrophotographic  developing  device  10  ac- 
cording  to  the  present  invention. 

Although  the  foregoing  embodiments  have  been 
described  herein  with  the  developing  electrodes  24 
and  26  disposed  above  the  conveying  path  of  the 
master  plate  1  2  inside  the  developing  tank  1  6  and  the 
back  electrodes  30  disposed  below  the  conveying 
path,  where  the  master  plate  12  is  conveyed  with  its 
photoconductive  surface  facing  down,  the  developing 
electrodes  24  and  26  may  be  disposed  below  the  con- 
veying  path  of  the  master  plate  12  and  the  back  elec- 
trodes  30  above  the  conveying  path. 

Fig.  4  shows  a  third  embodiment  of  the  present 
invention.  In  this  embodiment,  a  back  electrode  30B 
is  made  of  a  stainless  plate,  and  its  surface  on  the 
side  of  the  master  plate  12  is  made  rippled  by  em- 
bossing.  The  pitch  of  the  rippled  surface  is  5mm  and 
the  height  of  each  protrusion  is  2mm,  for  example. 

The  solution  is  changed  into  a  stream  by  an  agi- 
tating  vane  31  ,  this  stream  of  solution  presses  the 
master  plate  12  against  the  back  electrode  30B,  and 
thus,  the  master  plate  moves  while  keeping  its  back 
surface  in  contact  with  the  protrusions  of  the  back 
electrode.  Because  each  protrusion  is  made  round  at 
the  top,  the  leading  edge  of  the  master  plate  12  never 
hangs  up. 

Fig.  5  shows  a  fourth  embodiment  of  the  present 
invention.  In  this  embodiment,  a  back  electrode  30C 
is  made  in  the  form  of  a  conductive  wire  mesh  so  that 
the  developing  solution  can  pass  through  it.  Similar  to 
the  third  embodiment,  the  master  plate  12  is  pressed 
against  the  back  electrode  30C  by  means  of  an  agi- 
tating  vane  31.  The  back  electrode  may  be  made  of 
a  metallic  plate,  such  as  a  punching  metal,  having  a 
number  of  through  holes. 

As  described  above,  according  to  the  present  in- 
vention,  the  developing  electrode  and  the  back  elec- 
trode  are  provided  inside  the  developing  tank  with  the 
developing  solution  stored  therein  and  sealed  by  the 
vaporization  preventive  means.  The  photoconductive 
material  is  developed  by  being  conveyed  between 
these  electrodes  and  immersed  in  the  developing  sol- 
ution  while  keeping  its  back  surface  in  contact  with 
the  back  electrode;  therefore,  no  soiling  occurs  be- 
cause  toner  particles  are  not  electro-deposited  there- 
on  and  the  toner  is  notdried  nor  solidified.  This  makes 
washing  unnecessary  and  allows  a  number  of  master 
plates  to  be  developed  without  demanding  a  change 
of  toner  irrespective  of  continuous  or  intermittent 
processing.  With  the  foregoing  prints  of  improvement, 
a  long-term  stable  developing  operation  can  be  real- 

ized  with  no  intervention  of  maintenance,  and  the 
number  of  prints  able  to  be  handled  by  a  given  quan- 
tity  of  liquid  toner  14  can  be  increased. 

An  operation  causing  no  soiling  but  requiring  a 
5  change  of  solution  many  times  cannot  be  called  "long- 

term  maintenance-free".  Further,  an  operation  requir- 
ing  a  change  of  solution  a  few  times  but  demanding 
washing  in  the  course  of  processing  to  remove  soil 
also  cannot  be  called  "long-term  maintenance-free". 

10  On  the  contrary,  the  liquid  electrophotographic  devel- 
oping  device  according  to  the  present  invention  sat- 
isfies  the  foregoing  requirements  and  thus  can  be 
considered  a  long-term  maintenance-free  device. 

15 
Claims 

1.  A  liquid  electrophotographic  developing  device 
(10)  for  developing  a  photoconductive  material 

20  (12),  charged  and  exposed,  having  a  first  surface 
formed  by  a  photoconductive  layer,  comprising: 
a  developing  tank  (16)  for  containing  a  liquid  de- 
veloper  (14)  containing  a  toner; 
a  developing  electrode  (24)  opposing  said  first 

25  surface  of  said  photoconductive  material  (12); 
a  back  electrode  (30)  opposing  a  second  surface 
of  said  photoconductive  material  (12); 
characterised  in  that 
said  developing  electrode  (24)  and  said  back 

30  electrode  (30)  are  connectable  to  an  electrical 
power  supply  (29)  of  the  liquid  electrophoto- 
graphic  developing  device; 
that  said  back  electrode  (30)  is  disposed  such  as 
to  contact  said  second  surface  of  the  photocon- 

35  ductive  material  (12),  when  in  use;  and 
that  vaporisation  preventive  means  (34)  are  pro- 
vided  sealing  the  entire  liquid  electrophotograph- 
ic  developing  device  to  prevent  the  vaporisation 
of  the  liquid  toner  (14). 

40 
2.  A  liquid  electrophotographic  developing  device 

(10)  for  developing  a  photoconductive  material 
(12)  according  to  claim  1,  wherein  said  vaporisa- 
tion  preventive  means  (34)  includes  a  pair  of  con- 

45  vey  rollers  (18)  disposed  at  an  entrance  of  said 
developing  tank  (16)  and  includes  a  pair  of 
squeeze/conveying  rollers  (20)  provided  at  an 
exit  of  said  developing  tank  (16). 

so  3.  A  liquid  electrophotographic  developing  device 
(10)  for  developing  a  photoconductive  material 
(12)  according  to  claim  1,  wherein  said  vaporisa- 
tion  preventive  means  (34)  includes  a  shutter 
(36). 

55 
4.  A  liquid  electrophotographic  developing  device 

(10)  for  developing  a  photoconductive  material 
(12)  according  to  claim  1,  wherein  said  backelec- 

7 



13 EP  0  416  536  B1 14 

trade  (30)  is  composed  of  a  plurality  of  back  elec- 
trode  elements  which  are  distributed  at  equal  in- 
tervals  and  come  into  contact  with  said  second 
surface  of  the  photoconductive  material  (12). 

5.  A  liquid  electrophotographic  developing  device 
(10)  for  developing  a  photoconductive  material 
(12)  according  to  claim  4,  wherein  each  of  the 
plurality  of  back  electrode  elements  is  in  the  form 
of  an  arm  such  that  its  root  portion  is  attached  to 
a  base  electrode  (32)  and  its  end  portion  projects 
into  the  conveying  path  of  the  photoconductive 
material  (12). 

6.  A  liquid  electophotographic  developing  device 
(10)  for  developing  a  photoconductive  material 
(12)  according  to  claim  5,  wherein  the  end  portion 
of  each  back  electrode  element  is  curved  so  as 
to  point  to  the  downstream  side  of  the  conveying 
path  of  the  photoconductive  material  (12). 

7.  A  liquid  electrophotographic  developing  device 
(10)  for  developing  a  photoconductive  material 
(12)  according  to  claim  6,  wherein  the  plurality  of 
back  electrode  elements  is  distributed  at  equal 
intervals  over  the  whole  width  of  the  photocon- 
ductive  material  (12). 

8.  A  liquid  electrophotographic  developing  device 
(10)  for  developing  a  photoconductive  material 
(12)  according  to  claim  5,  wherein  each  back 
electrode  element  has  resiliency. 

9.  A  liquid  electrophotographic  developing  device 
(10)  for  developing  a  photoconductive  material 
(12)  according  to  claim  1,  wherein  a  voltage  ap- 
plying  means  is  disposed  for  applying  a  reverse 
bias  voltage  between  the  developing  electrode 
(24)  and  the  back  electrode  (30). 

10.  A  liquid  electrophotographic  developing  device 
(10)  for  developing  a  photoconductive  material 
(12)  according  to  claim  1  ,  wherein  the  back  elec- 
trode  (30)  is  a  metallic  plate  formed  with  a  num- 
ber  of  ridges  and  recesses. 

11.  A  liquid  electrophotographic  developing  device 
(10)  for  developing  a  photoconductive  material 
(12)  according  to  claim  1  ,  wherein  the  back  elec- 
trode  (39)  is  a  conductive  body  formed  with  a 
number  of  through  holes. 

12.  A  liquid  electrophotographic  developing  device 
(10)  for  developing  a  photoconductive  material 
(12)  according  to  claim  1  ,  wherein  the  back  elec- 
trode  (30)  is  in  the  form  of  a  mesh. 

13.  A  liquid  electrophotographic  developing  device 

(10)  for  developing  a  photoconductive  material 
(12)  according  to  claim  1,  wherein  a  rotary  vane 
(31)  is  disposed  in  the  liquid  toner  (14)  opposite 
to  said  back  electrode  (30)  so  as  to  cause  a 

5  stream  of  liquid  toner  to  push  the  photoconduc- 
tive  material  (12)  into  contact  with  said  back  elec- 
trode  (30). 

14.  A  liquid  electrophotographic  developing  device 
10  (10)  for  developing  a  photoconductive  material 

(12)  according  to  claim  1,  wherein  said  vaporisa- 
tion  preventive  means  (34)  includes  a  lid  provided 
with  an  entrance  and  an  exit  of  the  developing 
section  of  said  developing  tank  (1  6)  for  conveying 

15  said  photoconductive  material  (12). 

15.  A  method  for  operating  a  liquid  electrophoto- 
graphic  developing  device  (10)  for  developing  a 
photoconductive  material  (12)  according  to  claim 

20  1,  wherein  replenishing  liquid  having  a  greater 
concentration  than  the  concentration  of  a  first  liq- 
uid  toner  used  at  a  starting  time  of  developing  op- 
eration  is  added  to  the  liquid  developer  contained 
in  the  developing  tank  (16)  to  control  the  concen- 

25  tration  of  the  liquid  developer  (14)  in  the  develop- 
ing  tank  (16). 

Patentanspruche 
30 

1.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa- 
higen  Materials  (12),  das  aufgeladen  und  belich- 
tet  ist  und  eine  durch  eine  fotoleitfahige  Schicht 

35  gebildete  erste  Oberflache  aufweist,  umfassend: 
einen  Entwicklungstank  (16)  zum  Aufnehmen  ei- 
ner  einen  Toner  enthaltenden  Entwicklerflussig- 
keit  (14); 
eine  Entwicklungselektrode  (24),  die  der  ersten 

40  Oberflache  des  fotoleitfahigen  Materials  (12)  ge- 
genuberliegt; 
eine  Ruckseitenelektrode  (30),  die  der  zweiten 
Oberflache  des  fotoleitfahigen  Materials  (12)  ge- 
genuberliegt; 

45  dadurch  gekennzeichnet, 
daft  die  Entwicklungselektrode  (24)  und  die 
Ruckseitenelektrode  (30)  mit  einer  elektrischen 
Leistungsversorgung  (29)  der  elektrofotografi- 
schen  Flussigentwicklungsvorrichtung  verbind- 

50  barsind; 
dali  die  Ruckseitenelektrode  (30)  derart  ange- 
ordnet  ist,  dali  sie  bei  Betrieb  mit  der  zweiten 
Oberflache  des  fotoleitfahigen  Materials  (12)  in 
Bertihrung  steht;  und 

55  dali  eine  Vorrichtung  (34)  zur  Verhinderung  von 
Verdunstung  vorgesehen  ist,  die  die  gesamte 
elektrofotografische  Flussigentwicklungsvor- 
richtung  abdichtet,  urn  die  Verdunstung  des  flus- 

8 
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sigen  Toners  (14)  zu  verhindern. 

2.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa- 
higen  Materials  (12)  gemali  Anspruch  1,  wobei  5 
die  Vorrichtung  (34)  zur  Verhinderung  von  Ver- 
dunstung  ein  Paar  von  Ubertragungswalzen 
(18),  die  am  Einlali  des  Entwicklungstanks  (16) 
angeordnet  sind,  und  ein  Paar  von  Quetsch- 
/Ubertragungswalzen  (20)  enthalt,  die  am  Auslali  10 
des  Entwicklungstanks  (16)  vorgesehen  sind. 

3.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa- 
higen  Materials  (12)  gemali  Anspruch  1,  wobei  15 
die  Vorrichtung  (34)  zur  Verhinderung  von  Ver- 
dunstung  einen  Verschluli  (36)  enthalt. 

4.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa-  20 
higen  Materials  (12)  gemali  Anspruch  1,  wobei 
die  Ruckseitenelektrode  (30)  aus  einer  Vielzahl 
von  Ruckseitenelektrodenelementen  zusam- 
mengesetzt  ist,  die  mit  gleichen  Abstanden  ver- 
teilt  angeordnet  sind  und  mit  der  zweiten  Oberfla-  25 
che  des  fotoleitfahigen  Materials  (12)  in  Beruh- 
rung  kommen. 

5.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa-  30 
higen  Materials  (12)  gemali  Anspruch  4,  wobei  je- 
des  der  Vielzahl  von  Ruckseitenelektrodenele- 
menten  die  Form  eines  Arms  in  solcher  Art  auf- 
weist,  dali  dessen  Basisabschnitt  an  einer  Basis- 
elektrode  (32)  angebracht  ist  und  dali  dessen  35 
Endabschnitt  in  den  Beforderungsweg  des  foto- 
leitfahigen  Materials  (12)  vorsteht. 

6.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa-  40 
higen  Materials  (12)  gemali  Anspruch  5,  wobei 
der  Endabschnitt  eines  jeden  Ruckseitenelektro- 
denelements  derart  gekrummt  ist,  dali  er  zu  der 
in  Forderrichtung  gelegenen  Seite  des  Beforde- 
rungswegs  des  fotoleitfahigen  Materials  (12)  ge-  45 
krummt  ist. 

7.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa- 
higen  Materials  (12)  gemali  Anspruch  6,  wobei  ei-  50 
ne  Vielzahl  von  Ruckseitenelektrodenelementen 
unter  gleichen  Abstanden  uberdie  gesamte  Brei- 
te  des  fotoleitfahigen  Materials  (12)  verteilt  ist. 

8.  Eine  elektrofotografische  Flussigentwicklungs-  55 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa- 
higen  Materials  (12)  gemali  Anspruch  5,  wobei  je- 
des  Ruckseitenelektrodenelement  elastisch  ist. 

9.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa- 
higen  Materials  (12)  gemali  Anspruch  1,  wobei  ei- 
ne  Vorrichtung  zum  Anwenden  einer  Spannung 
vorgesehen  ist  zum  Anwenden  einer  Spannung  in 
Ruckwartspolung  zwischen  der  Entwicklungs- 
elektrode  (24)  und  der  Ruckseitenelektrode  (30). 

10.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa- 
higen  Materials  (12)  gemali  Anspruch  1,  wobei 
die  Ruckseitenelektrode  (30)  eine  Metallplatte 
ist,  die  mit  einer  Anzahl  von  Erhebungen  und  Ein- 
senkungen  ausgebildet  ist. 

11.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa- 
higen  Materials  (12)  gemali  Anspruch  1,  wobei 
die  Ruckseitenelektrode  (39)  ein  leitfahiger  Kor- 
per  ist,  der  mit  einer  Anzahl  von  Durchgangsoff- 
nungen  ausgebildet  ist. 

12.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa- 
higen  Materials  (12)  gemali  Anspruch  1,  wobei 
die  Ruckseitenelektrode  (30)  die  Form  eines  Git- 
ters  aufweist. 

13.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa- 
higen  Materials  (12)  gemali  Anspruch  1,  wobei  ei- 
ne  Drehschaufelvorrichtung  (31)  in  dem  flussi- 
gen  Toner  (14)  gegenuberliegend  zu  der  Ruck- 
seitenelektrode  (30)  derart  angebracht  ist,  dali 
ein  Strom  des  flussigen  Toners  hervorrufbar  ist, 
urn  das  fotoleitfahige  Material  (12)  in  Beruhrung 
mit  der  Ruckseitenelektrode  (30)  zu  bringen. 

14.  Eine  elektrofotografische  Flussigentwicklungs- 
vorrichtung  (10)  zum  Entwickeln  eines  fotoleitfa- 
higen  Materials  (12)  gemali  Anspruch  1,  wobei 
die  Vorrichtung  (34)  zur  Verhinderung  von  Ver- 
dunstung  eine  Abdeckung  enthalt,  die  mit  einem 
Einlali  und  einem  Auslali  des  Entwicklungsab- 
schnitts  des  Entwicklungstanks  (16)  zum  Befor- 
dern  des  fotoleitfahigen  Materials  (12)  versehen 
ist. 

15.  Ein  Verfahren  zum  Betreiben  einer  elektrofoto- 
grafischen  Flussigentwicklungsvorrichtung  (10) 
zum  Entwickeln  eines  fotoleitfahigen  Materials 
(12)  gemali  Anspruch  1,  wobei  eine  Erganzungs- 
flussigkeit  mit  einer  grolieren  Konzentration  als 
der  Konzentration  eines  ersten  flussigen  Toners, 
der  bei  einem  Beginn  des  Entwicklungsbetriebs 
verwendet  wird,  zu  der  Entwicklerflussigkeit,  die 
in  dem  Entwicklungstank  (16)  enthalten  ist,  hin- 
zugefugtwird,  umdie  Konzentration  derEntwick- 
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lungsflussigkeit  (14)  in  dem  Entwicklungstank 
(16)  zu  steuern. 

Revendications 

1.  Dispositif  dedeveloppementelectrophotographi- 
que  par  voie  liquide  (10)  permettant  de  develop- 
per  un  materiau  photoconducteur  (12)  charge  et 
expose  qui  comporte  une  premiere  surface  for- 
mee  par  une  couche  photoconductrice,  compre- 
nant  : 

un  reservoir  de  developpement  (16)  pour 
contenir  un  developpeur  liquide  (14)  qui  contient 
un  toner  ; 

une  electrode  de  developpement  (24)  qui 
fait  face  a  ladite  premiere  surface  dudit  materiau 
photoconducteur  (12)  ; 

une  electrode  arriere  (30)  qui  fait  face  a 
une  seconde  surface  dudit  materiau  photocon- 
ducteur  (12), 

caracterise  en  ce  que  : 
ledite  electrode  de  developpement  (24)  et 

ladite  electrode  arriere  (30)  peuventetre  connec- 
tees  a  une  alimentation  electrique  (29)  du  dispo- 
sitif  de  developpement  electrophotographique 
par  voie  liquide  ; 

ladite  electrode  arriere  (30)  est  disposee 
de  maniere  a  entrer  en  contact  avec  ladite  secon- 
de  surface  du  materiau  photoconducteur  (12)  en 
utilisation  ;  et 

un  moyen  d'empechement  de  vaporisa- 
tion  (34)  est  prevu  pour  assurer  I'etancheite  de  la 
totalite  du  dispositif  de  developpement  electro- 
photographique  par  voie  liquide  afin  d'empecher 
la  vaporisation  du  toner  liquide  (14). 

2.  Dispositif  de  developpement  electrophotographi- 
que  par  voie  liquide  (10)  permettant  de  develop- 
perun  materiau  photoconducteur  (12)  selon  la  re- 
vendication  1,  dans  lequel  ledit  moyen  de  vapo- 
risation  (34)  inclut  deux  rouleaux  de  convoyage 
(18)  disposes  au  niveau  d'une  entree  dudit  reser- 
voir  de  developpement  (16)  et  inclut  deux  rou- 
leaux  de  compression/convoyage  (20)  prevus  au 
niveau  d'une  sortie  dudit  reservoir  de  developpe- 
ment  (16). 

3.  Dispositif  de  developpement  electrophotographi- 
que  par  voie  liquide  (10)  permettant  de  develop- 
perun  materiau  photoconducteur  (12)  selon  la  re- 
vendication  1,  dans  lequel  ledit  moyen  d'empe- 
chement  de  vaporisation  (34)  inclut  un  obturateur 
(36). 

4.  Dispositif  de  developpement  electrophotographi- 
que  par  voie  liquide  (10)  permettant  de  develop- 
perun  materiau  photoconducteur  (12)  selon  la  re- 

vendication  1  ,  dans  lequel  ladite  electrode  arriere 
(30)  est  constitute  par  une  pluralite  d'elements 
d'electrode  arriere  qui  sont  distribues  selon  des 
intervalles  egaux  et  qui  viennent  en  contact  avec 

5  ladite  seconde  surface  du  materiau  photocon- 
ducteur  (12). 

5.  Dispositif  de  developpement  electrophotographi- 
que  par  voie  liquide  (10)  permettant  de  develop- 

10  perun  materiau  photoconducteur  (12)  selon  la  re- 
vendication  4,  dans  lequel  chacun  de  la  pluralite 
d'elements  d'electrode  arriere  se  presente  sous 
la  forme  d'un  bras  qui  est  tel  que  sa  partie  de 
base  est  fixee  a  une  electrode  de  base  (32)  et 

15  que  sa  partie  d'extremite  se  projette  a  I'interieur 
de  la  voie  de  convoyage  du  materiau  photocon- 
ducteur  (12). 

6.  Dispositif  de  developpement  electrophotographi- 
20  que  par  voie  liquide  (10)  permettant  de  develop- 

perun  materiau  photoconducteur  (12)  selon  la  re- 
vendication  5,  dans  lequel  la  partie  d'extremite 
de  chaque  element  d'electrode  arriere  est  incur- 
vee  de  maniere  a  etre  dirigee  vers  le  cote  aval  de 

25  la  voie  de  convoyage  du  materiau  photoconduc- 
teur  (12). 

7.  Dispositif  de  developpement  electrophotographi- 
que  par  voie  liquide  (10)  permettant  de  develop- 

30  perun  materiau  photoconducteur  (12)  selon  la  re- 
vendication  6,  dans  lequel  la  pluralite  d'elements 
d'electrode  arriere  sont  distribues  selon  des  in- 
tervalles  egaux  sur  la  totalite  de  la  largeurdu  ma- 
teriau  photoconducteur  (12). 

35 
8.  Dispositif  de  developpement  electrophotographi- 

que  par  voie  liquide  (10)  permettant  de  develop- 
perun  materiau  photoconducteur  (12)  selon  la  re- 
vendication  5,  dans  lequel  chaque  element 

40  d'electrode  arriere  presente  une  certaine  elasti- 
city. 

9.  Dispositif  de  developpement  electrophotographi- 
que  par  voie  liquide  (10)  permettant  de  develop- 

45  perun  materiau  photoconducteur  (12)  selon  la  re- 
vendication  1,  dans  lequel  un  moyen  d'applica- 
tion  de  tension  est  dispose  pour  appliquer  une 
tension  de  polarisation  inverse  entre  I'electrode 
de  developpement  (24)  et  I'electrode  arriere  (30). 

50 
10.  Dispositif  de  developpement  electrophotographi- 

que  par  voie  liquide  (10)  permettant  de  develop- 
perun  materiau  photoconducteur  (12)  selon  la  re- 
vendication  1  ,  dans  lequel  I'electrode  arriere  (30) 

55  est  une  plaque  metallique  munie  d'un  certain 
nombre  de  nervures  et  d'evidements. 

11.  Dispositif  de  developpement  electrophotographi- 

10 
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que  par  voie  liquide  (10)  permettant  de  develop- 
perun  materiau  photoconducteur  (12)  selon  la  re- 
vendication  1,  dans  lequel  I'electrode  arriere  (39) 
est  un  corps  conducteur  muni  d'un  certain  nom- 
bre  de  trous  de  passage.  5 

12.  Dispositif  de  developpement  electrophotographi- 
que  par  voie  liquide  (10)  permettant  de  develop- 
perun  materiau  photoconducteur  (12)  selon  la  re- 
vendication  1  ,  dans  lequel  I'electrode  arriere  (30)  10 
se  presente  sous  la  forme  d'un  maillage. 

13.  Dispositif  de  developpement  electrophotographi- 
que  par  voie  liquide  (10)  permettant  de  develop- 
perun  materiau  photoconducteur  (12)  selon  la  re-  15 
vendication  1,  dans  lequel  une  pale  tournante 
(31)  est  disposee  dans  le  toner  liquide  (14)  de 
maniere  a  faire  face  a  ladite  electrode  arriere  (30) 
de  maniere  a  faire  en  sorte  qu'un  flux  de  toner  li- 
quide  pousse  le  materiau  photoconducteur  (12)  20 
pour  I'amener  en  contact  avec  ladite  electrode 
arriere  (30). 

14.  Dispositif  de  developpement  electrophotographi- 
que  par  voie  liquide  (1  0)  permettant  de  develop-  25 
perun  materiau  photoconducteur  (12)  selon  la  re- 
vendication  1,  dans  lequel  ledit  moyen  d'empe- 
chement  de  vaporisation  (34)  inclut  un  couvercle 
muni  d'une  entree  et  d'une  sortie  de  la  section  de 
developpement  dudit  reservoir  de  developpe-  30 
ment  (1  6)  pour  convoyer  ledit  materiau  photocon- 
ducteur  (12). 

15.  Precede  de  fonctionnement  d'un  dispositif  de  de- 
veloppement  electrophotographique  par  voie  li-  35 
quide  (10)  permettant  de  developperun  materiau 
photoconducteur  (12)  selon  la  revendication  1, 
dans  lequel  un  liquide  de  remise  a  niveau  presen- 
tant  une  concentration  superieure  a  la  concentra- 
tion  d'un  premier  toner  liquide  utilise  au  debut  de  40 
I'operation  de  developpement  est  ajoute  au  deve- 
loppeur  liquide  contenu  dans  le  reservoir  de  de- 
veloppement  (1  6)  pour  commander  la  concentra- 
tion  du  developpeur  liquide  (14)  dans  le  reservoir 
de  developpement  (16).  45 
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