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phere  through  an  open  valve  106  by  means  of  a 
vacuum  pump  105.  That  is,  the  developing  head 
101  is  provided  with  a  flow  route  107  from  tank 
104  to  the  inside  of  the  developing  head  101;  a 

5  flow  route  108  joins  route  107  upstream  of  the 
opening  101b  and  reaches  the  inside  of  the 
developing  head  101  through  valve  106  from  the 
end  open  to  the  atmosphere;  and  a  flow  route  109 
returns  to  tank  104  through  the  vacuum  pump  105 

w  and  extends  to  the  outside  of  the  developing  head 
101  from  the  opening  101b. 

At  the  developing  head  101  of  this  electro- 
photographic  system,  the  latent  images  are 
formed  (developed)  on  the  photosensitive  face 

15  102a  by  supplying  the  liquid  developer  103 
sucked  by  the  vacuum  pump  105  to  the  photo- 
sensitive  face  102a,  followed  by  a  similar  supply 
of  air  sucked  by  the  vacuum  pump  105  to  the 
photosensitive  face  102a  for  squeezing  or 

20  developer  removal. 
When  the  developing  and  squeezing  processes 

are  completed,  the  pressure  exerted  by  a  holding 
plate  110  against  the  photosensitive  material  102 
is  released,  and  this  material  102  is  advanced  to 

25  the  next  frame  thereof. 
In  the  above-mentioned  conventional  tech- 

nology,  liquid  developer  103  is  supplied  or  fed  by 
a  suction  system,  thus  less  liquid  is  exuded  from 
the  developing  part,  but  the  cost  of  suction 

30  means,  such  as  the  vacuum  pump  105,  is  high, 
and  although  gas  (air)  for  squeezing  is  supplied  to 
photosensitive  face  102a,  this  squeezing  effect  is 
not  sufficient.  Sufficient  squeezing  is  possible  by 
allowing  enough  time,  but  processing  capacity 

35  per  unit  of  time  decreases. 
Moreover,  if  there  is  a  small  gap  due  to  poor 

working  accuracy  on  the  mask  surface,  due  to  a 
scar  on  the  surface  of  mask  101a  or  dust  between 
mask  101a  and  photosensitive  material  102,  then 

40  air  may  enter  through  such  a  space,  and  develop- 
ing  cannot  be  made  uniformly. 

To  prevent  this  problem,  the  precision  of  the 
surface  of  mask  101a  should  be  improved. 

To  remove  the  remaining  liquid  developer  103 
45  more  efficiently,  it  is  desirable  to  flow  the  squeez- 

ing  gas  (air)  into  the  developing  chamber  at  a 
higher  speed  of  e.g.  over  2  m/sec. 

For  this  purpose,  higher  speed  of  squeezing  gas 
(air)  can  be  obtained  by  the  same  blowing  means 

so  by  reducing  the  width  of  the  gap  between  the 
developing  electrode  101c  and  the  photosensitive 
face  102a  of  photosensitive  material  102  in  the 
developing  chamber. 

When  this  gap  is  wider  than  1  mm,  there  may 
55  arise  a  stagnating  point  of  the  squeezing  gas  (air) 

flowing  into  the  developing  chamber,  this  result- 
ing  in  reduced  space  for  removing  the  liquid 
developer  103. 

Moreover,  the  gap  in  the  developing  chamber  is 
60  related  to  the  developing  speed,  and  the  gap 

should  be  as  small  as  possible  for  development 
with  sufficient  concentration  in  a  short  time. 

In  the  above-mentioned  conventional  system, 
the  flowroute  area  of  squeezing  gas  (air)  and 

65  liquid  developer  103  is  inclined  to  the  photo- 

Description 

This  invention  relates  to  the  developing  head  of 
an  electrophotographic  system  wherein  the  blow- 
off  or  squeezing  efficiency  of  the  liquid  developer 
after  development  has  been  improved. 

Electrophotosensive  material  achieves  the 
photosensitivity  only  by  electrostatic  charge, 
unlike  the  conventional  silver-halide  photo- 
sensitive  material.  Electrophotosensitive  material 
is  formed  into  a  long  roll  film  or  fiche  film.  Thus, 
only  the  specified  part  records  the  picture-image 
by  performing  electrostatic  charge,  exposure  to 
light,  development,  drying  and  fixing.  Then,  this 
image  is  utilized  by  projection  in  the  use  of 
leaders,  etc. 

It  is  used  as  microfilm  for  adding  the  new 
records  to  non-recorded  parts. 

Among  electrophotographic  systems  using  the 
above-mentioned  electrophotosensitive  material, 
the  so-called  wet  electrophotographic  system 
performs  electrostatic  charge,  exposure  to  light, 
development  and  fixing  for  each  frame  of 
material.  Thereby,  liquid  developer  does  not 
exude  towards  areas  other  than  the  image  of 
picture  of  photosensitive  material  after  develop- 
ment. 

It  is  therefore  necessary  to  remove  the  excess 
liquid  developer  by  squeezing  or  blow-off  before 
moving  to  the  next  processing  step  by  separating 
the  developing  head  from  the  photosensitive 
material. 

A  developing  head  in  an  electrophotographic 
system  for  recording  sound  is  known  from  FR-A- 
1,457,014. 

Now,  the  developing  head  of  an  electrophoto- 
graphic  system  according  to  the  prior  art  as 
disclosed  in  US-A-3,91  6,828  and  US-A-3,927,639 
in  the  use  of  liquid  developer  will  be  described 
based  on  Fig.  1-a. 

As  shown  in  this  figure,  the  developing  head 
101  is  provided  with  the  mask  101a  attached  to  a 
photosensitive  material  102. 

Mask  101a  has  an  opening  101b  with  an  area 
corresponding  to  one  frame  of  photosensitive 
material  102,  and  a  developing  electrode  101c 
confronts  the  photosensitive  face  102a  of  the 
photosensitive  material  102. 

A  photosensitive  face  102a  for  one  frame  of 
photosensitive  material  102  faces  the  opening 
101b.  Through  opening  101b,  liquid  developer 
103  is  supplied  to  the  photosensitive  face  102a, 
whereby  the  latent  image  formed  on  photo- 
sensitive  face  102a  is  developed. 

Following  such  development,  it  is  necessary  to 
squeeze  (remove)  the  liquid  developer  103 
attached  to  the  photosensitive  face  102a,  by 
supplying  a  squeezing  gas,  such  as  air,  to  the 
photosensitive  face  102a  through  the  opening 
101b.  Here,  it  is  necessary  to  supply  liquid 
developer  103  up  to  the  opening  101b. 

Liquid  developer  103  is  transferred  or  supplied 
by  sucking  the  liquid  developer  103  stored  in  tank 
104  by  a  vacuum  pump  105.  Also,  squeezing  gas 
(air)  can  be  fed  by  sucking  air  from  the  atmos- 
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graphic  system,  adapted  to  squeeze  or  blow-off 
the  remaining  developer  satisfactorily  within  a 
short  time. 

Also,  this  invention  is  intended  to  realize  more 
5  favorable  image  (picture)  production  even  under 

unfavorable  conditions  of  mask  flatness  or  dust. 
Another  object  of  this  invention  is  to  simplify 

manufacture  and  maintenance  by  permitting  the 
mask  to  be  formed  from  hard  materials,  while 

w  dispensing  with  non-durable  and  unreliable  elas- 
tic  mask  materials. 

The  present  invention  provides  a  developing 
head  of  an  electrophotographic  system  provided 
with  means  for  supplying  a  squeezing  or  blow-off 

15  gas  and  a  liquid  developer  at  an  opening  in  front 
of  the  photosensitive  surface  of  the  elec- 
trophotosensitive  material,  said  developing  head 
being  characterized  by  flow  route  means  for 
squeezing  gas  and  liquid  developer  extending  to 

20  the  opening  and  being  arranged  perpendicular  to 
the  photosensitive  surface,  a  surrounding  frame 
tightly  contacting  said  photosensitive  surface  on 
a  portion  outside  an  opening  frame  which  defines 
the  edge  of  the  said  opening,  said  surrounding 

25  frame  being  provided  outside  of  said  opening 
frame,  and  a  pressure-reducing  chamber  evacu- 
ated  by  a  pressure-reducing  means  and  being 
disposed  adjacent  at  least  one  side  of  said  open- 
ing  frame. 

30  The  opening  is  provided  in  front  of  the  photo- 
sensitve  face  of  the  electrophotosensitive 
material.  Development  takes  place  by  bringing 
liquid  developer  into  contact  with  the  photo- 
sensitive  face  at  the  developing  head  of  the 

35  electrophotographic  system  through  this  open- 
ing. 

In  this  developing  head,  the  in-flow  or  out-flow 
route  of  the  gas  (air)  for  squeezing  and  of  the 
liquid  developer  is  formed  at  right  angles  to  the 

40  photosensitive  face  of  the  electrophotosensitive 
material.  A  pressure-reducing  chamber  is  defined 
between  the  surrounding  frame  and  the  opening 
frame,  by  disposing  the  surrounding  frame  so  as 
to  closely  touch  the  electrophotographic  material 

45  on  the  outer  side  of  the  opening  frame  at  said 
opening. 

In  the  following  the  invention  is  explained  in 
greater  detail  with  reference  to  the  accompanying 
drawings,  wherein: 

so  Figures  1-a  and  1-b  are  sectional  views  of  a 
conventional  developing  head; 

Figure  2  is  a  sectional  view  of  an  embodiment 
of  this  invention; 

Figures  3(A),  (B),  (C),  (D)  are  explanatory  views 
55  showing  the  arrangement  of  the  pressure-reduc- 

ing  chamber  relative  to  the  developing  head  of 
the  invention; 

Figure  4  is  a  graph  showing  the  relation 
between  the  suction  of  the  pressure-reducing 

60  chamber  and  the  advance  of  the  photosensitive 
material;  and 

Figure  5  is  a  perspective  view  of  a  preferred 
one-piece  electrophotographic  processing  head 
to  which  the  invention  is  applied. 

65  As  shown  in  Fig.  2,  a  developing  head  21 

sensitive  face  of  the  photosensitive  material  102; 
thus,  when  the  size  of  the  developing  electrode 
101c  or  the  opening  101b  is  made  constant,  there 
is  a  problem  of  a  bigger  gap  of  the  developing 
chamber. 

Also,  when  liquid  developer  103  flows  into  the 
developing  chamber,  image  concentration  is 
known  to  be  reduced  at  the  area  directly  in 
contact  with  photosensitive  face  102a.  However, 
in  the  abovementioned  conventional  system, 
liquid  developer  103  flows  at  an  angle  to  photo- 
sensitive  face  102a,  so  there  is  a  problem  of 
enlarged  area  in  direct  contact  with  photo- 
sensitive  face  102a. 

In  the  conventional  system  of  US-A-3,936,854, 
as  shown  in  Fig.  1-b,  the  developing  head  is 
provided  with  a  developing  chamber  112 
surrounded  on  its  circumference  by  an  elastic 
mask  member  111,  and  a  compression  chamber 
1  13  for  feeding  pressurized  air  to  the  surrounding 
area.  This  is  to  improve  the  squeeze  or  blow-off 
efficiency  by  returning  the  liquid  developer 
remaining  near  the  elastic  mask  member  111  due 
to  its  surface  tension,  into  the  developing 
chamber  by  means  of  compressed  air. 

In  the  developing  process,  the  elastic  mask 
member  111  acts  as  a  sealing  member  for  the 
liquid  developer  by  tightly  contacting  the  photo- 
sensitive  material  114,  and  in  the  squeezing  pro- 
cess,  it  forms  a  space  with  the  photosensitive 
material  114,  through  which  air  can  be  intro- 
duced;  thus,  it  is  necessary  to  form  it  from  an 
elastic  material.  However,  normal  elastic 
materials  lack  in  durability  and  insolubility,  so 
there  are  problems  in  that  cleaning  is  impossible 
by  passing  a  solvent  therethrough,  or  the  elastic 
material  must  be  replaced  frequently. 

Furthermore,  an  additional  problem  of  higher 
cost  and  complicated  manufacturing  may  arise  by 
the  use  of  elastic  material  at  the  mask  part  alone. 

Further,  prior  art  document  EP-A-0,1  1  5,628 
describes  a  developing  head  for  an  electrophoto- 
graphic  apparatus  which  comprises  a  developing 
mask  having  a  developing  chamber  defined  by  a 
framed  opening  facing  the  photosensitive  surface 
of  an  electrophotographic  material  for  elec- 
trophotography.  The  mouth  of  said  opening  abuts 
on  the  photosensitive  surface,  and  the  outer 
peripheral  surface  of  said  developing  mask 
opposes  the  photosensitive  surface,  which  is 
contacted  with  a  liquid  developer  supplied  from  a 
liquid  feeding  means  via  said  developing 
chamber  to  achieve  development  of  the  electro- 
photographic  material.  In  this  developing  head  a 
bent  or  curved  portion  is  formed  near  the  mouth 
of  the  framed  opening  to  assume  an  angle  greater 
than  that  formed  between  the  rest  of  the  outer 
peripheral  surface  of  the  developing  mask  with 
said  electrophotographic  material  so  that  an  inter- 
val  in  the  form  of  an  annular  groove  can  be 
formed  to  prevent  the  liquid  developer  from 
leaking  through  said  bent  portion  and  the  electro- 
photographic  material  by  capillarity. 

The  object  of  this  invention  is  to  provide  a 
developing  head  for  a  low-cost  electrophoto- 



EP  0  146  088  B1 

ing  frame  21  d  at  the  opening  21b.  That  is,  a 
surrounding  frame  33  is  provided  on  the  outside 
of  opening  frame  21  d  defining  the  outer  edge  of 
opening  21b. 

5  The  end  face  confronting  the  photosensitive 
material  22  of  the  said  surrounding  frame  33  may 
be  as  high  (at  the  same  level)  as  the  opening 
frame  21  d,  or  project  slightly  beyond  the  opening 
frame  21  d,  and  its  end  face  is  in  tight  contact  with 

io  the  photosensitive  material  22.  Also,  the 
pressure-reducing  chamber  32  is  connected  to  a 
suction  route  34  the  other  end  of  which  com- 
municates  with  a  trap  35. 

Trap  35  is  connected  to  a  suction  route  36  and 
15  communicates  with  a  suction  pump  37  through 

suction  route  36. 
The  liquid  developer  24  exuded  through  the 

contact  face  of  the  opening  frame  21  d  at  the 
photosensitive  material  22  is  sucked  into  the 

20  pressure-reducing  chamber  32  and  discharged  to 
the  trap  35.  Trap  35  prevents  the  liquid-developer 
24  from  being  drawn  by  the  suction  pump  37 
directly,  thus  preventing  a  reduction  of  the 
capacity  of  the  suction  pump  37. 

25  Also,  liquid  developer  24  stored  in  trap  35  can 
be  more  easily  returned  to  the  tank  25  through  the 
flow  route  43,  by  opening  the  valve  42  in  the 
inoperative  period  of  the  suction  pump  37. 

The  inner  surrounding  face  of  the  opening 
30  frame  21  d  which  forms  the  outer  frame  of  the 

opening  21b,  is  disposed  perpendicular  to  the 
photosensitive  surface  22a  of  the  photosensitive 
material  22,  and  an  inlet  route  (passage)  21f  and 
an  outlet  route  (passage)  21  g  for  liquid  developer 

35  24  and  squeezing  gas,  directed  perpendicular  to 
the  photosensitive  surface  22a,  are  disposed 
between  the  inner  peripheral  surface  and  the  end 
surface  of  a  developing  electrode  21  e  confronting 
the  photosensitive  surface  22a  with  a  spacing. 

40  The  flow  of  liquid  developer  24  and  the  in-flow 
route  21f  of  the  gas  (air)  for  squeezing  as  well  as 
its  out-flow  route  21  g  are  at  right  angles  to  the 
photosensitive  face  22a. 

Position  and  shape  of  the  pressure-reducing 
45  chamber  32  relative  to  the  opening  21b  can  be 

properly  selected  in  accordance  with  the  volume 
of  the  developing  chamber  provided  with 
pressure-reducing  chamber  32,  or  other  factors. 
For  instance,  the  pressure-reducing  chamber  32 

so  can  be  formed  at  the  lower  part  of  the  opening 
21  b  as  shown  in  Fig.  3(A),  or  at  the  lower  part  and 
both  sides  of  the  opening  21b  as  shown  in  Fig. 
3(B),  or  around  the  whole  circumference  of  the 
opening  21b  as  shown  in  Fig.  3(C),  or  on  opposite 

55  sides  of  the  opening  21b  as  shown  in  Fig.  3(D). 
In  the  case  of  a  one-piece  head,  for  example, 

with  the  charging  chamber  and  the  developing 
chamber  being  adjacent  to  each  other,  it  is  desir- 
able  to  dispose  the  pressure-reducing  chamber  32 

60  at  least  at  the  side  of  the  opening  21  b  facing  the 
charging  chamber  (Fig.  3(B),  (C)  and  (D»,  or,  more 
desirably,  around  the  entire  periphery  of  the 
opening  21b  (Fig.  3(C)),  in  order  to  prevent  entry 
of  the  liquid  developer  into  the  charging  chamber 

65  at  the  time  of  squeezing. 

according  to  an  embodiment  of  the  invention  is 
provided  with  a  mask  21a  having  an  opening  21b 
with  an  area  corresponding  to  one  frame  of 
the  electrophotosensitive  material  (hereinafter 
referred  to  as  photosensitive  material),  and  con- 
tacting  the  photosensitive  material  22.  The  photo- 
sensitive  face  22a  of  one  frame  of  the  photo- 
sensitive  material  22  faces  opening  21  b.  When  the 
material  22  is  pressed  by  a  holding  plate  23  to  the 
developing  head  21,  an  electrostatic  latent  image 
is  developed  by  supplying  liquid  developer  24 
through  said  opening  21b. 

Thereafter,  squeezing  or  blowing-off  is  per- 
formed  by  supplying  air  to  the  photosensitive 
face  22a. 

More  particularly,  liquid  developer  24  is 
pumped  up  from  its  storage  tank  25  by  a  pump  26, 
and  then  fed  through  a  route  (passage)  27. 

An  auxiliary  tank  38  is  arranged  above  the 
opening  21b,  and  the  route  (or  line)  27  for 
developer  solution  is  connected  to  the  auxiliary 
tank  38. 

At  the  bottom  part  of  the  auxiliary  tank  38,  a 
route  39  is  connected  to  an  in-flow  route  21f 
through  a  valve  40.  An  over-flow  pipe  41  is 
connected  to  the  tank  25  to  keep  the  level  of  liquid 
developer  24  in  the  auxiliary  tank  38  constant. 

Liquid  developer  24  is  supplied  into  the  auxili- 
ary  tank  38  by  the  pump  26,  and  may  be  supplied 
to  the  opening  21  b  by  opening  the  valve  40  during 
the  developing  period. 

The  air  (squeezing  gas)  is  fed  through  a  route 
(passage)  29  which  includes  compressor  means 
having  one  end  open  to  the  atmosphere. 

That  is,  a  compression-feeding  system  is 
adopted  for  liquid  developer  24  and  air,  as 
opposed  to  the  suction  system  of  the  discussed 
conventional  device. 

Route  29  for  gas  (air)  is  provided  with  a  valve 
30,  compressor  means  28  for  gas  (air);  thus  route 
29  can  be  closed  at  the  time  of  forced  feeding  of 
liquid  developer.  The  valve  30  is  provided  to 
prevent  the  entry  of  liquid  developer  24  into  the 
gas  compressor  means  28,  while  it  is  not  neces- 
sarily  needed  when  the  flow  of  liquid-developer 
24  is  less. 

After  the  developing  process,  by  the  air  used  for 
squeezing,  the  excess  liquid  developer  24  which 
remained  on  the  photosensitive  face  22a  is 
returned  to  tank  25  through  route  31  for  dis- 
charge. 

Thus,  by  supplying  the  liquid  developer  24 
pumped  by  the  pump  26  to  the  photosensitive 
face  22a,  the  latent  image  formed  on  photo- 
sensitive  face  22a  is  developed,  and  squeezing, 
i.e.  blow-off  of  the  developer,  is  performed  by 
directing  air  compressed  by  the  compressor 
means  28  to  the  photosensitive  face  22a. 

When  such  developing  and  squeezing  pro- 
cesses  are  completed,  the  pressure  exerted  by  the 
holding  plate  23  against  the  photosensitive 
material  22  is  released,  and  the  latter  can  be 
advanced  by  another  frame.  Also,  the  developing 
head  of  the  invention  is  provided  with  a  pressure- 
reducing  chamber  32  on  the  outside  of  an  open- 



EP  0 1 4 6   088  B1 8 

merit  in  Fig.  2  it  is  possible  to  squeeze  the  liquid 
developer  24  promptly  by  using  the  pressure- 
reducing  chamber  32.  In  addition,  because  of  the 
longer  rectangularly  facing  part  against  the 

5  photosensitive  material  22  of  out-flow  route  21  g 
and  in-flow  route  21f  of  the  gas  (air)  for  squeeze 
and  liquid  developer,  a  great  volume  can  be 
provided  for  the  pressure-reducing  chamber  32, 
and  it  is  thereby  possible  to  prevent  clogging  of 

w  pressure-reducing  chamber  32  by  the  deposition 
of  solid  matters  contained  in  the  developing 
agent  or  when  there  is  an  excessive  amount  of 
liquid  developer  24. 

Furthermore,  it  is  also  possible  to  reduce  the 
15  gap  or  spacing  between  the  developing  electrode 

21  e  and  the  photosensitive  face  22a  of  the  photo- 
sensitive  material  22  by  securing  the  space  or 
volume  of  in-flow  route  21f  and  out-flow  route 
21g. 

20  Thus,  the  squeezing  or  blow-off  efficiency  can 
be  increased  by  increasing  the  flow  rate  of  gas 
(air)  supplied  during  squeezing. 

By  providing  the  auxiliary  tank  38,  the  liquid 
level  of  the  developer  24  can  be  kept  constant, 

25  and  liquid  can  be  supplied  or  transferred  by 
gravity,  so  that  the  developing  solution  can 
always  be  fed  at  a  constant  flow  rate  without 
being  affected  by  flow  changes,  such  as  due  to 
pulsation  of  pump  26. 

30  Also,  it  is  possible  to  produce  a  better  picture 
image  without  developing  unevenness  while 
avoiding  the  effect  of  air-bubbles. 

Figure  5  shows  an  improved  electrophoto- 
graphic  processing  head  44  using  the  developing 

35  head  of  the  invention.  Head  44  incorporates 
electrostatic  charge,  development,  drying,  and 
fixing  means  in  a  one-piece  head.  A  charging/ 
exposure  chamber  45  to  perform  both  charging 
and  exposure  in  the  same  place,  a  developing 

40  chamber  46  for  development  and  squeezing,  a 
drying  chamber  47  to  dry  up  the  liquid  developer 
by  feeding  a  gas,  and  a  fixing  chamber  48  for 
fixing  with  a  flash  lamp  are  positioned  at  intervals 
corresponding  to  a  single  frame  image. 

45  It  is  also  possible  to  make  simultaneous  and 
parallel  processes  by  moving  and  stopping  for 
each  frame  of  16  mm-electrophotographic  film 
49.  Thus,  by  performing  the  electrostatic  charg- 
ing/exposing  to  light,  development,  drying  and 

50  fixing  for  many  picture  images  continuously  one- 
by-one,  the  processing  time  for  each  frame  can  be 
shortened. 

Further,  a  blip-sensor  50  on  the  side  of  the 
processing  head  44  detects  blip-marks  51  pro- 

55  vided  on  the  electrophotographic  film  49;  the 
desired  frame  survey  and  its  movement  is 
thereby  controlled. 

In  the  above  unified  processing  head,  the 
electrostatic  charging/exposing  chamber  and  the 

60  drying  chamber  are  adjacent  to  the  developing 
chamber.  If  the  liquid  developer  leaks  out  into  the 
adjacent  processing  chambers,  it  stains  other 
frame  images  or  instruments  provided  for  other 
processes,  and  it  may  disturb  the  production  of 

65  high  quality  picture  images. 

Thus,  the  inside  of  the  pressure-reducing 
chamber  32  is  evacuated  by  means  of  the  suction 
pump  37,  and  the  liquid  developer  24  oozing  out 
of  the  opening  frame  21  d  to  the  pressure-reduc- 
ing  chamber  32  is  captured  by  the  latter  and 
removed  through  suction  route  34  into  the  trap 
35. 

The  reduced  pressure  in  the  pressure-reducing 
chamber  32  should  usually  be  over  10  or  over  50 
mbar  (100  mm  H20  or  over  500  mm  H20). 

As  shown  in  Fig.  3,  the  pressure-reducing 
chamber  32  may  be  formed  as  a  closed  chamber, 
or  it  may  be  provided  with  a  partial  notch  through 
which  air  can  be  induced  for  generating  the  air 
flow  in  the  pressure-reducing  chamber  32,  such 
that  the  discharge  of  sucked-in  liquid  developer 
24  may  be  accelerated. 

That  is,  the  pressure-reducing  chamber  32  and 
the  squeezing  effect  by  flowing  the  squeezing  gas 
(air)  into  opening  21b,  make  it  possible  to  remove 
the  remaining  liquid  around  opening  frame  21d 
with  high  efficiency. 

Here,  by  improving  the  surface  smoothness  of 
the  opening  frame  21  d  and  by  increasing  the 
evenness  over  1  urn,  a  still  higher  efficiency  can 
be  obtained. 

Figure  4  shows  the  time  relation  between  the 
suction  of  the  pressure-reducing  chamber  32  and 
the  advance  of  the  photosensitive  material  22. 

Fig.  4(a)  shows  the  continued  suction  in  the 
pressure-reducing  chamber  32  from  the  time 
before  starting  the  development  up  to  the  time 
after  starting  the  transfer  to  the  next  process  step 
through  the  air  blowing  step  for  squeezing  or 
blow-off. 

Fig.  4(b)  shows  the  case  of  continued  suction 
after  starting  the  developing  process  up  to  the 
time  before  the  advance  of  the  photosensitive 
material  22  through  the  gas-blowing  step  for 
squeezing. 

Fig.  4(c)  shows  the  case  of  suction  in  the 
pressure-reducing  chamber  32  from  the  time  after 
development  up  to  the  time  before  the  advance  of 
the  photosensitive  material  22. 

In  Fig.  4(b),  the  suction  is  stopped  at  the  time  of 
advance  of  the  photosensitive  material  22,  and 
the  suction  force  of  photosensitive  material  22, 
tightly  contacting  the  mask  22a  of  the  developing 
chamber,  is  released,  thereby  facilitating  removal 
of  the  photosensitive  material  22  from  the  mask 
21a. 

In  Fig.  4(c),  suction  is  stopped  at  the  developing 
time,  preventing  massive  suction  of  liquid 
developer  24  into  the  pressure-reducing  chamber 
32,  and  a  higher  efficiency  can  be  obtained  by 
positioning  the  opening  frame  21  d  in  a  position 
higher  than  the  surrounding  frame  33t  The 
developing  head  of  the  invention  may  be  con- 
trolled  in  accordance  with  either  one  of  these 
patterns  (a),  (b)  and  (c). 

As  shown  in  Fig.  4,  it  is  possible  to  continue  the 
gas-blowing  for  squeezing  from  a  time  imme- 
diately  after  the  development  to  the  time  of 
advancing  the  photosensitive  material. 

As  described  above,  according  to  the  embodi- 
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A  significant  improvement  can  be  obtained  by 
providing  a  pressure-reducing  chamber  of  the 
invention  at  the  developing  chamber  of  the 
unified  processing  head  as  shown  in  Fig.  5. 

As  described  in  detail  in  conjunction  with  the  5 
embodiments,  the  following  advantages  can  be 
obtained  by  the  invention: 

(1)  With  the  pressure-reducing  chamber 
defined  on  the  outside  of  the  opening,  the  liquid 
developer  remaining  after  the  developing  pro-  10 
cess  can  be  sucked  off  and  removed  efficiently; 
thus,  it  is  possible  to  shorten  the  image  pro- 
cessing  time. 

(2)  Even  when  the  opening  is  incompletely 
sealed  due  to  dust  on  the  opening  frame,  the  is 
leaked  out  liquid  developer  is  sucked  only  into 
the  pressure-reducing  chamber,  and  air  from  that 
part  does  not  enter  the  opening.  Thus,  it  is 
possible  to  prevent  developing  unevenness  due 
to  the  intrusion  of  air.  20 

(3)  In-flow  and  out-flow  routes  for  squeezing 
gas  and  liquid  developer  are  arranged  at  right 
angle  to  the  photosensitive  face.  Thus,  when  the 
size  of  developing  electrode  or  opening  is  con- 
stant,  it  is  possible  to  reduce  the  gap  or  spacing  25 
between  the  photosensitive  face  of  the  material 
and  the  developing  electrode,  and  a  higher 
speed  can  be  obtained  for  the  squeezing  gas  or 
the  developing  process. 

(4)  Liquid  developer  is  sprayed  against  the  30 
photosensitive  face  at  right  angles,  so  the  area  of 
liquid  developer  directly  in  contact  with  photo- 
sensitive  face  is  reduced,  and  it  is  possible  to 
inhibit  the  occurrence  of  uneven  image  concen- 
tration.  35 

(5)  Further,  the  opening  frame  for  partitioning 
the  opening  chamber  and  pressure-reducing 
chamber  can  be  easily  manufactured  from  hard 
materials  (e.g.  metals,  resins  and  ceramics,  etc.) 
with  higher  durability  and  reliability.  40 

Claims 

1.  A  developing  head  (21)  of  an  electrophoto- 
graphic  system  provided  with  means  for  45 
supplying  a  squeezing  or  blow-off  gas  and  a 
liquid  developer  at  an  opening  (21b)  in  front  of 
the  photosensitive  surface  (22a)  of  the  elec- 
trophotosensitive  material  (22),  characterized  by 
flow  route  means  (21  f,  21  g)  for  squeezing  gas  so 
and  liquid  developer  extending  to  the  opening 
(21b)  and  being  arranged  perpendicular  to  the 
photosensitive  surface  (22a),  a  surrounding 
frame  (33)  tightly  contacting  said  photosensitive 
surface  on  a  portion  outside  an  opening  frame  55 
(21d)  which  defines  the  edge  of  the  said  opening 
(21b),  said  surrounding  frame  (33)  being  pro- 
vided  outside  of  said  opening  frame  (21  d),  and  a 
pressure-reducing  chamber  (32)  evacuated  by 
pressure-reducing  means  (37)  and  being  dis-  60 
posed  adjacent  to  at  least  one  side  of  said  open- 
ing  frame  (21  d). 

2.  A  developing  head  of  an  electrophoto- 
graphic  system  as  claimed  in  claim  1,  charac- 
terized  in  that  said  flow  route  means  (21f,  21  g)  65 

are  arranged  perpendicular  to  said  photo- 
sensitive  surface  (22a),  by  a  rectangular  forma- 
tion  of  an  inside  surrounding  face  of  said  open- 
ing  frame  (21  d). 

3.  A  developing  head  of  an  electrophoto- 
graphic  system  as  claimed  in  claim  1  or  2, 
characterized  in  that  a  trap  (35)  is  interposed 
between  said  pressure-reducing  chamber  (32) 
and  said  pressure-reducing  means  (37). 

4.  A  developing  head  of  an  electrophoto- 
graphic  system  as  claimed  in  any  of  claims  1  to 
3,  characterized  in  that  an  auxiliary  tank  (38)  is 
positioned  above  the  said  opening  (21b)  as 
supply  means  of  the  liquid  developer. 

5.  A  developing  head  of  an  electrophoto- 
graphic  system  as  claimed  in  any  of  claims  1  to 
4,  characterized  in  that  the  pressure  reduction  in 
the  said  pressure-reducing  chamber  (32)  is  over 
10  mbar  (100  mm  H2O). 

6.  A  developing  head  of  an  electrophoto- 
graphic  system  as  claimed  in  any  of  claims  1  to 
5,  characterized  in  that  an  electrostatic  charging 
chamber  is  provided  adjacent  to  the  developing 
head  (21),  and  said  pressure-reducing  chamber 
(32)  is  adjacent  to  the  side  of  said  opening  frame 
(21  d)  facing  the  electrostatic  charging  chamber. 

Patentanspriiche 

1.  Entwicklungskopf  (21)  eines  elektrophoto- 
graphischen  Systems  mit  Einrichtung  zum 
Zufuhren  eines  Abquetschoder  Abblasgases  und 
eines  flussigen  Entwicklers  an  einer  Offnung 
(21b)  vorderhalb  der  lichtempfindlichen  Flache 
(22a)  des  elektrolichtempfindlichen  Materials 
(22),  gekennzeichnet  durch  fur  Abquetschgas 
und  flussigen  Entwickler  vorgesehene  Stro- 
mungsleitmittel  (21f,  21  g),  die  sich  zur  Offnung 
(21b)  erstrecken  und  die  senkrecht  zur  lichtem- 
pfindlichen  Flache  (22a)  angeordnet  sind,  einen 
umschlieSenden  Rahmen  (33),  der  eng  an  der 
lichtempfindlichen  Flache  in  einem  Bereich 
auBerhalb  eines  den  Rand  der  Offnung  (21b) 
festlegenden  Offnungsrahmens  (21  d)  anliegt, 
wobei  der  umschlielSende  Rahmen  (33)  aulSer- 
halb  des  Offnungsrahmens  (21  d)  vorgesehen  ist, 
und  eine  durch  eine  Druckmindereinrichtung  (37) 
evakuierte  und  an  mindestens  einer  Seite  des 
Offnungsrahmens  (21  d)  angeordnete  Druckmin- 
derkammer  (32). 

2.  Entwicklungskopf  eines  elektrophotographi- 
schen  Systems  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daft  die  Stromungsleitmittel 
(21f,  21  g)  aufgrund  einer  Rechteckausbildung 
einer  inneren  umschlielSenden  Flache  des  Off- 
nungsrahmens  (21  d)  senkrecht  zur  lichtempfind- 
lichen  Flache  (22a)  angeordnet  sind. 

3.  Entwicklungskopf  eines  elektrophotographi- 
schen  Systems  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  daB  zwischen  die  Druckminder- 
kammer  (32)  und  die  Druckmindereinrichtung 
(37)  eine  Falle  oder  Fangstelle  (35)  eingefugt  ist. 

4.  Entwicklungskopf  eines  elektrophotographi- 
schen  Systems  nach  einem  der  Anspruche  1  bis 
3,  dadurch  gekennzeichnet,  daft  ein  Hilfsbehalter 
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d'un  moyen  (37)  de  reduction  de  pression  et 
disposee  au  voisinage  d'au  moins  un  cote  dudit 
cadre  d'ouverture  (21  d). 

2.  Tete  de  developpement  d'un  systeme  elec- 
5  trophotographique  selon  la  revendication  1, 

caracterisee  en  ce  que  lesdits  moyens  de  passage 
d'ecoulement  (21f,  21  g)  sont  disposes  perpendi- 
culairement  a  ladite  surface  photosensible  (22a), 
par  une  formation  rectangulaire  d'une  face  de 

w  ceinture  interieure  dudit  cadre  d'ouverture  (21  d). 
3.  Tete  de  developpement  d'un  systeme  elec- 

trophotographique  selon  la  revendication  1  ou  2, 
caracterisee  en  ce  qu'un  piege  (35)  est  interpose 
entre  ladite  chambre  de  reduction  de  pression 

15  (32)  et  ledit  moyen  de  reduction  de  pression  (37). 
4.  Tete  de  developpement  d'un  systeme  elec- 

trophotographique  selon  I'une  quelconque  des 
revendications  1  a  3,  caracterisee  en  ce  qu'un 
reservoir  auxiliaire  (38)  est  place  au-dessus  de 

20  ladite  ouverture  (21b)  pour  faire  fonction  de 
moyen  d'alimentation  en  revelateur  liquide. 

5.  Tete  de  developpement  d'un  systeme  elec- 
trophotographique  selon  I'une  quelconque  des 
revendications  1  a  4,  caracterisee  en  ce  que  la 

25  reduction  de  pression  effectuee  dans  ladite  cham- 
bre  de  reduction  de  pression  (32)  est  superieure  a 
10  mbar  (100  mm  H2O). 

6.  Tete  de  developpement  d'un  systeme  elec- 
trophotographique  selon  I'une  quelconque  des 

30  revendications  1  a  5,  caracterisee  en  ce  qu'une 
chambre  de  charge  electrostatique  est  disposee 
au  voisinage  de  la  tete  de  developpement  (21),  et 
ladite  chambre  de  reduction  de  pression  (32)  est 
adjacente  au  cote  dudit  cadre  d'ouverture  (21  d) 

35  qui  regarde  la  chambre  de  charge  electrostatique. 

(38)  uber  der  Offnung  (21b)  als  Zufuhreinrichtung 
fur  flussigen  Entwickler  angeordnet  ist. 

5.  Entwicklungskopf  eines  elektrophotographi- 
schen  Systems  nach  einem  der  Anspruche  1  bis  4, 
dadurch  gekennzeichnet,  dalS  die  Druckreduzie- 
rung  oder  -minderung  in  der  Druckminderkam- 
mer  (32)  mehr  als  10  mbar  (100  mH20)  betragt. 

6.  Entwicklungskopf  eines  elektrophotographi- 
schen  Systems  nach  einem  der  Anspruche  1  bis  5, 
dadurch  gekennzeichnet,  dalS  neben  dem  Ent- 
wicklungskopf  (21)  eine  elektrostatische  Auflade- 
kammer  vorgesehen  ist  und  die  Druckminder- 
kammer  (32)  neben  der  der  elektrostatiscfien  Auf- 
ladekammer  zugewandten  Seite  des  Offnungs- 
rahmens  (21d)  liegt. 

Revendications 

1.  Tete  de  developpement  (21)  d'un  systeme 
electrophotographique  comportant  un  moyen  qui 
permet  de  fournir  un  gaz  d'extraction  ou  de  purge 
et  un  revelateur  liquide  au  niveau  d'une  ouverture 
(21b)  situee  en  avant  de  la  surface  photosensible 
(22a)  du  materiau  electrophotosensible  (22), 
caracterisee  par  des  moyens  de  passage  d'ecou- 
lement  (21f,  21  g)  du  gaz  d'extraction  et  du  revela- 
teur  liquide  qui  s'etendent  jusqu'a  I'ouverture 
(21b)  et  sont  disposes  perpendiculairement  a  la 
surface  photosensible  (22a),  un  cadre  de  ceinture 
(33)  qui  est  en  contact  hermetique  avec  ladite 
surface  photosensible  sur  une  partie  exterieure  a 
un  cadre  d'ouverture  (21  d)  qui  definit  le  bord  de 
ladite  ouverture  (21b),  ledit  cadre  de  ceinture  (33) 
etant  dispose  a  I'exterieur  dudit  cadre  d'ouverture 
(21  d),  et  une  chambre  de  reduction  de  pression 
(32)  soumise  a  un  effet  de  depression  de  la  part 
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