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Description 

The  present  invention  relates  to  an  image  forming  apparatus  capable  of  recording  an  image  on  a 
photosensitive  materials.  More  specifically,  the  present  invention  relates  to  an  image  forming  apparatus 

5  capable  of  using  a  various  kinds  of  photosensitive  materials  developed  under  different  conditions. 
As  an  image  forming  apparatus,  a  copying  machine  which  uses  ordinal  paper  is  used  for  general  use, 

wherein  the  original  image  is  scanned  using  a  light  source  and  static-electrically  transferred  onto  a  transfer 
drum,  the  transferred  image  is  developed  using  toner,  and  the  developed  image  is  transferred  onto  a  print 
paper.  A  colored  image  also  may  be  copied  in  color  using  the  same  principle.  Color  copying  machines  have 

io  already  been  manufactured  and  delivered  in  commercial  base.  The  color  copying  quality  obtained  by  this 
method,  however,  has  not  been  so  excellent. 

Therefore,  a  color  copying  apparatus  has  been  proposed,  which  can  obtain  images  of  superior  copying 
quality  by  means  of  the  following  processes;  a  color  photosensitive  sheet  is  used  for  the  recording  sheet, 
the  photosensitive  sheet  is  directly  scanned  and  exposed  through  the  original  image,  and  the  image  is 

75  developed  and  fixed  by  the  same  means  used  in  the  photographic  process. 
As  examples  of  the  various  kinds  of  color  photosensitive  materials,  the  following  two  types  are  taken  for 

easy  explanation:  one  is  a  positive  silver  halide  color  photosensitive  material  (hereinafter,  referred  to  as 
photographic  paper),  which  is  produced  by  providing  a  positive  silver  halide  emulsion  layer  onto  an  opaque 
support;  the  other  is  a  positive  silver  halide  color  photosensitive  material  (hereinafter,  referred  to  as  OHP 

20  film  (OVERHEAD  PROJECTION  FILM)),  which  is  produced  by  providing  a  positive  silver  halide  color 
photosensitive  layer  onto  a  transparent  support.  The  color  copying  method  using  silver  halide  photosensitive 
materials  not  only  ensures  excellent  copying  quality  but  also  has  the  following  advantages.  The  copying 
method  can  obtain  excellent  quality  copies  by  the  transparent  type  copying  process,  wherein  images  are 
formed  on  transparent  films  and  looked  at  using  transmitting  light,  as  well  as  by  the  reflection  type  copying 

25  process,  wherein  images  are  formed  on  white  paper. 
If  one  copying  machine  can  produce  both  reflection-  and  transparent-type  color  copies,  the  machine  is 

very  convenient.  Forming  both  reflection-  and  transparent-type  copies  by  one  copying  machine  is  popularly 
realized  in  electronic  copying  machines. 

Since  the  toner  forming  the  color  image  obtained  by  the  electronic  photographic  method  is  mainly 
30  composed  of  resin,  the  color  image  is  inferior  in  light  transmission  ability.  Thus,  it  is  essentially  difficult  to 

obtain  superior  transmission  image  using  the  electronic  photographic  process. 
In  a  copying  machine  using  silver  halide  color  photosensitive  materials,  it  is  supposed  that  one  copying 

machine  can  obtain  both  reflection-  and  transparent-type  color  copies  by  designing  the  machine  so  that  the 
machine  can  use  both  photosensitive  materials  whose  supports  are  white  paper  and  transparent  film. 

35  However,  the  transparent  color  image  has  such  problem  that  an  OHP  film  having  the  dye  density  of  the 
same  level  as  a  photographic  paper  produces  a  transparent  color  image  having  lower  photographic  density 
than  that  of  the  reflection  type  image.  Thus,  transparent  color  positive  images  are  apt  to  have  lower 
contrast,  impressing  to  be  soft  gradation. 

The  silver  halide  photographic  emulsion  agents  used  for  these  photosensitive  materials  (photographic 
40  paper  and  OHP  film)  have  no  limitation.  However,  these  photographic  sheets  are  expected  to  be  processed 

in  the  same  processing  solution. 
Therefore,  it  is  preferable  to  use  similar  silver  halide  emulsions.  It  is  the  most  preferable  to  use  the  same 
emulsion. 

The  photographic  paper  and  OHP  film  have  respective  optimum  gradation  and  image  density.  More- 
45  over,  sensitivities  of  photographic  paper  and  OHP  film  vary  based  on  the  types  of  support.  Therefore,  even 

when  the  same  silver  halide  photographic  emulsion  agent  is  used,  the  conditions  for  exposing,  developing, 
and  uniformly  exposing  processes  should  be  changed  based  on  the  kind  of  the  sheets  to  be  processed; 
photographic  paper  or  OHP  film.  The  processing  conditions  may  greatly  differ  when  photosensitive 
materials  of  different  kinds  of  silver  halide  emulsion  agents  are  used. 

50  In  a  copying  machine  using  these  kinds  of  photosensitive  sheets,  a  rolled  photosensitive  sheet  is  set  in 
a  magazine,  each  required  length  of  the  sheet  is  cut  and  taken  out  from  the  magazine,  and  the  sheet  is 
subjected  to  the  exposing  and  developing  processes.  Since  the  processes  are  the  same  as  those  for 
ordinary  photographic  paper  as  described  above,  these  processes  require  significant  duration.  Therefore,  to 
improve  productivity,  the  copying  machine  is  designed  so  that  a  plurality  of  photosensitive  sheets  can  be 

55  immersed  in  the  processing  tank  for  development,  fixation,  etc.  The  photosensitive  sheets,  however,  include 
photographic  paper  and  OHP  films,  which  require  different  processing  conditions  such  as  the  developing 
conditions  described  above.  Therefore,  a  plurality  of  photosensitive  sheets  including  photographic  paper 
and  OHP  films  cannot  be  processed  at  the  same  time. 
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That  is,  when  an  OHP  film  is  exposed  immediately  after  a  photographic  paper  is  exposed,  and  the 
processing  conditions  such  as  the  developing  conditions  are  altered  at  this  point  to  the  conditions  for 
processing  the  OHP  film,  the  photographic  paper  that  is  currently  being  processed  will  be  incompletely 
copied. 

5  The  technical  problem  of  providing  image  forming  apparatus  capable  of  forming  an  image  on  different 
kinds  of  photosensitive  materials  can  be  mitigated  by  inhibiting  the  exposure  operation,  following  a  change 
in  the  kind  of  photosensitive  material  being  used,  until  processing  of  the  lengths  of  photosensitive  material 
of  the  previous  kind  has  been  completed  and  the  processing  conditions  are  altered  in  accordance  with  the 
new  kind  of  photosensitive  material.  However,  this  gives  rise  to  time  delays  whenever  there  is  a  change  in 

io  the  kind  of  photosensitive  material  being  used,  and  an  object  of  the  present  invention  is  to  provide  image 
forming  apparatus  in  which  those  time  delays  are  reduced. 

US-A-4486082  (and  EP-A-095711)  describe  an  image  forming  apparatus  capable  of  forming  an  image 
on  different  kinds  of  photosensitive  materials,  said  apparatus  comprising: 

a  supply  unit  for  storing  and  supplying  said  materials; 
is  exposure  means  for  exposing  a  supplied  length  of  one  of  said  materials  with  an  image  light  to  form  a 

latent  image; 
a  processing  unit  including  at  least  a  developing  tank  and  a  fixing  tank  for  processing  said  exposed 

length  of  said  material  to  form  a  visible  image; 
conveying  means  for  conveying  said  length  of  material  from  said  supply  unit  to  said  exposure  means 

20  and  then  to  said  processing  unit; 
discriminating  means  for  providing  a  discriminating  signal  in  accordance  with  the  kind  of  photosensitive 

material  being  supplied  by  said  supply  unit; 
process  control  means  for  controlling  the  processing  conditions  in  said  processing  unit  in  response  to 

said  discriminating  signal. 
25  That  apparatus  concerns  the  processing  of  webs  of  photosensitive  material  and  describes  the  control  of 

metering  pumps  to  regenerate  the  developing,  fixing  etc.  fluid  baths  for  the  purpose  of  ensuring  that  the 
condition  or  quality  of  the  respective  baths  remains  unchanged. 

US-A-4300828  also  describes  image  forming  apparatus  but  is  directed  to  the  control  of  the  processing 
operations  and  does  not  describe  an  exposure  means. 

30  The  present  invention  is  characterized  by: 
signal  means  for  providing  a  first  signal  representative  of  completion  of  exposure  of  said  supplied 

length  of  material  and  a  second  signal  representative  of  completion  of  at  least  development  of  said  exposed 
length  of  material  by  said  processing  unit; 

and  judging  means,  included  in  said  process  control  means,  for  generating  a  judging  signal  in  response 
35  to  said  discriminating  signal  and  said  first  and  second  signals, 

said  exposure  means  being  arranged  to  be  enabled  in  response  to  said  judging  signal  for  exposure  of 
said  supplied  length  of  material; 

said  judging  signal  being  a  first  or  second  judging  signal  according  to  whether  said  discriminating 
signal  indicates  that  the  next  supplied  length  of  material  respectively  is  or  is  not  of  the  same  kind  of 

40  material  as  the  most  recently  exposed  length  of  material; 
said  first  judging  signal  enabling  said  exposure  means  in  response  to  receipt  of  said  first  signal 

representative  of  completion  of  exposure  of  said  most  recently  exposed  length  of  material;  and 
said  second  judging  signal  enabling  said  exposure  means  at  a  first  point  in  time  earlier  than  a  second 

point  in  time  representative  of  completion  of  development  of  said  exposed  length  of  material  currently  being 
45  developed,  said  first  point  in  time  being  earlier  than  said  second  point  by  a  period  of  time  sufficient  for 

completion  of  exposure  by  said  exposure  means  of  the  next  length  of  material. 
Fig.  1  is  a  schematic  drawing  showing  a  color  copying  apparatus  according  to  an  embodiment  of  the 
present  invention; 
and  Fig.  2  is  a  process  flow  chart. 

50  Fig.  3  is  a  schematic  cross  sectional  view  of  a  low  speed  path  of  the  apparatus  as  shown  in  Fig.  1, 
Fig.  4  is  a  schemtic  cross  sectional  view  of  a  high  speed  path  of  the  apparatus  as  shown  in  Fig.  1, 
Fig.  5-1  to  5-5  are  explanatory  drawings  for  operating  conditions  of  the  high  speed  path, 
Fig.  6-1  to  6-3  are  schematic  cross  sectinal  views  of  driving  mechanisms  of  the  high  speed  path, 
Fig.  7  and  8  are  explanatory  drawings  for  movements  of  photosensitive  sheets  on  the  low  speed  path, 

55  Fig.  9  is  a  schematic  block  diagram  showing  an  outline  of  microcomputor, 
Fig.  10  is  an  explanatory  drawing  illustrating  a  timer  table,  and 
Fig.  11  is  another  example  of  the  process  flow  chart. 
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An  embodiment  of  the  present  invention  will  be  described  below.  Fig.  1  is  a  schematic  drawing  showing 
an  outline  of  a  color  copying  apparatus  according  to  an  embodiment  of  the  present  invention.  The  color 
copying  apparatus  according  to  the  embodiment  comprises  an  exposing-scanning  unit  A,  a  color  photosen- 
sitive  sheet  feed  unit  B,  and  a  processing  unit  C. 

5  The  exposing-scanning  unit  A  is  constructed  the  same  as  that  of  an  ordinary  copying  machine.  In  Fig. 
1,1  is  a  platen  glass  on  which  an  original  is  placed; 
below  the  glass,  a  light  source  2  is  located,  which  exposes  and  scans  the  original  in  the  direction  shown  by 
the  arrow  a;  and  an  optical  system  4  for  exposing  is  provided  so  that  an  image  on  the  original  irradiated  by 
the  light  source  2  is  directed  to  an  window  3  for  exposing  operation  the  image  onto  the  color  photosensitive 

io  sheet.  The  optical  system  4  for  exposing  operation  comprises  a  mirror  4a  integrated  to  the  light  source  2, 
integrated  mirrors  4b  and  4c,  which  move  at  a  1/2  velocity  of  the  feed  speed  of  the  mirror  4a  in  the  same 
direction,  and  a  lens  system  4d  having  a  condenser  lens,  color  filter  for  adjusting  color,  aperture 
mechanism,  etc. 

In  the  sheet  feed  unit  B,  a  magazine  6  for  storing  a  roll-wound  color  photosensitive  sheet  (photographic 
is  paper  or  OHP  film,  etc.)  is  detachably  provided;  the  photosensitive  sheet  fed  from  the  magazine  is 

transferred  to  an  upper  storing  guide  9  via  the  exposing  window  3  by  means  of  a  guide  unit  8  after  being 
cut  at  a  predetermined  length  by  a  cutter  7,  and  then  exposed.  A  hole  8a  for  introducing  the  sheet 
downwardly,  and  a  gate  10  for  altering  the  advancing  direction  of  the  sheet  are  provided  on  the  way  of  the 
guide  unit  8. 

20  In  the  processing  unit  C,  color  developing  tanks  11  and  12,  bleach-fix  tank  13,  and  stabilization  tanks  14 
and  15  are  sequentially  located;  following  the  stabilization  tank  15,  a  dry  room  16  using  a  fan  and  finally  a 
receiver  17  are  provided. 

In  Fig.  1,  the  light  from  the  original  exposed  by  the  light  source  2  advances  as  shown  by  the  chain  line 
and  reaches  the  exposing  window  3;  the  photosensitive  sheet,  cut  at  a  predetermined  length  by  the  cutter  7 

25  proceeds  as  shown  by  the  two-dot  chain  line,  is  exposed  at  the  exposing  window  3,  enters  into  the 
processing  unit  C  via  the  gate  10,  and  is  subjected  to  the  processing  operation. 

The  photosensitive  sheet  transfer  path  shown  by  the  two-dot  chain  line  is  composed  of  a  plurality  of 
transfer  rollers,  not  shown  in  the  figure,  which  are  driven  by  a  driving  unit  comprising  a  driving  motor,  a 
clutch  mechanism,  a  brake  mechanism,  and  a  speed  control  mechanism  so  that  the  photosensitive  sheets 

30  are  transferred  at  a  predetermined  speed. 
In  a  preferable  embodiment  of  the  present  invention,  the  light  exposure  of  the  photosensitive  sheet, 

received  from  the  exposing-scanning  unit  A,  and  the  processing  duration  in  the  processing  unit  C  are 
controlled  by  controlling  the  driving  unit. 

Therefore,  the  transfer  path  divided,  at  the  gate  10  shown  in  Fig.  1,  into  the  feed  unit,  or  upper-stream 
35  side  and  the  processing  unit,  or  down-stream  side,  and  constructed  so  that  the  transfer  speed  in  the  feed 

unit  is  high  and  the  transfer  speed  in  the  processing  unit  is  low.  These  transfer  rollers  at  both  sides  are 
linked  with  the  driving  motor  via  the  clutch  mechanism. 

The  transfer  speed  in  the  high-transfer-speed  path  should  be  determined  so  that  photosensitive  sheets 
can  receive  a  predetermined  light  exposure.  The  apparatus  according  to  the  embodiment  is  designed  to 

40  permit  a  transfer  speed  from  100  mm/s  to  300  mm/s. 
The  transfer  speed  in  the  low-transfer-speed  path  should  be  determined  so  that  photosensitive  sheets 

can  be  processed  during  a  predetermined  duration  in  the  color  developing  tanks  11  and  12,  the  bleach-fix 
tank  13,  and  the  stabilization  tanks  14  and  15,  respectively.  The  apparatus  according  to  the  embodiment  is 
designed  to  permit  a  transfer  speed  from  4  mm/s  to  7  mm/s. 

45  The  operation  speeds  in  the  low-  and  high-transfer-speed  paths  are  controlled  within  the  above 
described  ranges  based  on  the  kind  of  photosensitive  sheets  detected  by  the  detection  means  described 
below.  A  driving  motor  may  be  installed  for  the  high-  or  low-transfer-speed  path  independently,  or  one 
driving  motor  may  be  commonly  used  for  both  paths  by  linking  a  respective  speed  reduction  mechanism. 

In  Fig.  1,  symbols  S1  to  S7  express  sheet  sensors  attached  along  the  transfer  path  as  shown  in  the 
50  figure.  The  transferring  conditions  of  photosensitive  sheets  can  be  clearly  determined  by  mounting  these 

sheet  sensors. 
The  times  when  a  photosensitive  sheet  should  pass  through  each  sensor  can  be  calculated  using  the 

distances  between  each  sensor  and  transferring  speed  in  advance.  If  a  specific  sensor  cannot  detect  a 
photosensitive  sheet  even  though  the  calculated  time  has  already  passed,  it  is  determined  that  some 

55  problems  such  as  jamming  has  occurred  on  the  upper-stream  path. 
After  being  exposed  by  the  exposing-scanning  unit  A,  photosensitive  sheets  are  transferred  from  the 

high-transfer-speed  path  to  the  low-transfer-speed  path  at  the  gate  10  and  proceed  into  the  processing  unit. 
As  shown  in  Fig.  1,  a  sheet  sensor  S2  located  at  the  down-stream  side  of  the  gate  10  monitors 

4 
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photosensitive  sheets  being  transferred  from  the  high-transfer-speed  path  to  the  low-transfer-speed  path.  To 
improve  processing  efficiency  of  the  apparatus  according  to  the  present  invention,  the  sensor  S2  monitors 
that  photosensitive  sheets  already  exposed  are  transferred  into  the  processing  unit,  thereby  enabling  to  start 
exposing-scanning  operation  at  any  time  after  the  sensor  S2  detects  that  a  photosensitive  sheet  has  already 

5  been  transferred  into  the  processing  unit.  Therefore,  in  an  apparatus  according  to  the  present  invention,  a 
plurality  of  photosensitive  sheets  already  exposed  are  consecutively  transferred  into  the  processing  unit, 
that  is,  in  the  low-transfer-speed  path,  thus  shortening  interval  between  each  copying  operation.  Therefore, 
it  is  assumed  that  the  processing  unit  should  process  various  kinds  of  photosensitive  sheets,  or  photo- 
graphic  paper  and  OHP  films,  and  various  types  of  silver  halide  emulsion  agents  consecutively.  At  this  time, 

io  the  color  developing  conditions  should  be  changed  based  on  the  kinds  of  the  photosensitive  sheets.  For 
instance,  when  OHP  films  and  photosensitive  paper  having  the  same  kind  of  emulsion  are  processed,  a 
high  density  and  high  gradation  image  can  be  obtained  by  setting  a  processing  time  for  the  OHP  films 
longer  than  that  for  photographic  paper. 

Therefore,  in  this  embodiment,  a  discrimination  mark  18  such  as  a  magnet  for  discriminating  whether 
is  the  stored  photosensitive  sheet  is,  for  instance,  photographic  paper  or  OHP  film  is  attached  onto  the 

magazine  as  shown  in  Fig.  1,  and  a  sheet  discriminator  19  such  as  a  reed  switch  for  determining  the  mark 
18  is  provided  onto  the  copying  apparatus  main  body  to  which  the  magazine  is  installed. 

As  shown  in  the  flow  chart  of  Fig.  2,  if  the  kind  alteration  of  photosensitive  sheets  is  detected  by  the 
sheet  discriminator  19  at  the  time  of  replacing  the  magazine  6,  starting  the  next  copying  operation  is 

20  inhibited  (sending  a  READY  signal  is  inhibited),  and  a  READY  signal  will  be  sent  only  when  the  processing 
for  the  photosensitive  sheets  currently  treated  in  the  processing  unit  C  is  completed,  thus  enabling  the 
normal  copying  operation. 

At  the  time  when  the  apparatus  is  ready  to  start  the  next  copying  operation,  the  processing  conditions 
selected  by  the  sheet  detection  signal  from  the  sheet  discriminator  19  for  the  current  kind  of  photosensitive 

25  sheets  are  automatically  set,  and  the  following  photosensitive  sheets  will  be  processed  under  the  set 
conditions  when  the  next  copying  operation  starts. 

If  the  sheet  discriminator  19  outputs  the  same  signal  as  the  previous  one  even  when  the  magazine  6  is 
replaced,  that  is  no  change  in  photosensitive  sheets  is  detected,  the  next  copying  operation  is  allowed  to 
start,  and  processing  under  the  same  conditions  is  continued.  That  is,  when  kind  alteration  of  photosensitive 

30  sheets  is  not  detected  by  the  sheet  discriminator  19  in  Fig.  2,  the  program  flow  proceeds  to  "RETURN" 
after  detecting  the  signal  from  the  sensor  S2  informing  of  the  transfer  completion  of  photosensitive  sheet, 
thereby  the  apparatus  is  ready  to  start  the  next  copying  operation  described  above. 

On  the  contrary,  when  kind  alteration  of  photosensitive  sheets  is  detected  by  the  sheet  discriminator  19, 
the  signal  from  the  sensor  S2  informing  of  the  transfer  completion  of  photosensitive  sheet  is  ignored,  and 

35  starting  the  next  copying  operation  is  inhibited  by  determining  that  the  processing  operation  in  the 
processing  unit  is  not  completed  until  a  signal  is  issued  from,  for  instance,  the  sensor  S6  provided  on  the 
down-stream  side  of  the  stabilization  tank  15  informing  that  the  processing  operation  of  all  photosensitive 
sheets  being  processed  in  the  processing  unit  has  already  been  completed  and  all  of  the  photosensitive 
sheets  are  transferred  into  the  drying  chamber  16.  By  detecting  a  completion  signal  sent  from  the  sensor 

40  S6,  the  program  flow  proceeds  to  "RETURN",  thus  causing  the  apparatus  to  be  ready  to  start  the  next 
copying  operation.  To  facilitate  easy  understanding  of  the  concept  of  the  present  invention,  the  signal 
informing  of  the  processing  operation  completion  is  detected  by  the  sensor  S6  provided  at  the  down-stream 
side  of  the  stabilization  tank,  or  the  last  tank,  in  the  above  description.  However,  the  configuration  of  the 
present  invention  is  not  limited  by  the  above,  for  instance,  the  signal  may  be  detected  by  the  last  sensor 

45  S7. 
The  inventors  have  enthusiastically  studied  to  obtain  high-density  and  high-gradation  images  by 

changing  the  processing  duration  based  on  the  kinds  of  photosensitive  sheets  and  to  improve  the 
processing  efficiency  by  shortening  the  processing  duration.  As  a  result,  we  have  found  that  the  above 
described  objectives  can  be  satisfactorily  attained,  from  the  view  point  of  practical  use,  by  detecting  the 

50  processing  operation  completion  signal  using  the  sensor  S3.  That  is,  the  image  characteristics  obtained 
from  the  photosensitive  sheet  already  exposed  basically  depend  on  the  processing  conditions  in  the  color 
developing  tanks.  Therefore,  if  kind  alteration  of  photosensitive  sheets  is  detected,  the  low-transfer-speed 
path  may  be  operated  at  the  current  speed  based  on  the  requirements  of  the  currently  processed 
photosensitive  sheets  by  determining  that  the  processing  operation  has  not  yet  completed  until  the 

55  photosensitive  sheets  currently  processed  in  the  color  developing  tank  pass  through  the  color  developing 
tank  and  are  transferred  into  the  bleach-fix  tank.  After  the  current  processing  operation  in  the  color 
developing  tank  is  completed,  the  program  flow  proceeds  to  "RETURN"  by  receiving  the  processing 
operation  completion  signal  issued  from  the  sensor  S3,  thereby  enabling  the  next  copying  operation  under 

5 
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the  processing  conditions  selected  for  the  new  kind  of  photosensitive  sheets.  The  new  photosensitive 
sheets  exposed  under  the  new  exposing  conditions  proceed  to  the  low-transfer-speed  path  at  a  operation 
speed  based  on  the  kind  of  photosensitive  sheets  and  are  processed  in  the  color  developing  tanks.  At  this 
time,  the  photosensitive  sheets  that  previously  passed  through  the  sensor  S3  and  has  already  been 

5  processed  in  the  color  developing  tanks  will  pass  through  the  fixation  tank  and  stabilization  tank  and  be 
processed  in  the  tanks  at  the  operation  speed  selected  based  on  the  new  kind  of  photosensitive  sheets.  As 
clearly  understood,  altering  the  sensor  issuing  the  process  completion  signal  from  the  sensor  S7  to  the 
sensor  S3  allows  the  apparatus  to  start  the  next  copying  operation  without  waiting  for  the  photosensitive 
sheets  currently  processed  to  pass  through  the  bleach-fix  tank,  stabilization  tank,  and  drying  chamber,  thus 

io  increasing  the  processing  efficiency. 
In  the  above  described  embodiment,  sensors  are  installed  in  order  to  detect  photosensitive  sheets  as 

shown  in  Fig.  1.  However,  the  present  invention  is  not  limited  to  this  configuration.  That  is,  since  the  time 
required  for  a  photosensitive  sheet  to  be  transferred  to  the  position  on  which  the  sensor  is  located  can  be 
calculated,  a  count-up  signal  of  a  timer  may  be  used  as  a  signal  informing  of  the  process  completion  by 

is  entering  the  required  time  calculated  above  in  advance. 
The  embodiments  of  the  present  invention  will  be  explained  below. 
The  silver  halide  photosensitive  materials  used  in  this  embodiment  are  the  internal  latent  image  type  of 

multi-layer  color  photosensitive  materials  produced  by  the  method  described  below. 
Onto  surface-treated  polyethylene  laminated  paper  or  surface-treated  polyethylene  telephthalate  films, 

20  nine  layers  from  the  red-sensitive  emulsion  layer  (described  below)  to  protective  layer  are  simultaneously 
applied  and  dried.  The  former  of  the  produced  photosensitive  sheets  is  abbreviated  as  photographic  paper 
and  the  latter  is  as  OHP  films. 

Red-sensitive  emulsion  layer  (First  layer) 
25 

An  inactive  gelatine  solution  of  2.0%  was  maintained  at  50  °  C  and  the  A  and  B  solutions  shown  below 
were  simultaneously  poured  into  the  solution  over  a  period  of  three  minutes  while  stirring  the  gelatine 
solution.  Ten  minutes  later,  the  C  solution  was  poured  and  added  in  the  solution  over  a  period  of  three 
minutes.  After  ripening  the  solution  for  40  minutes,  excess  salt  was  removed  by  water-rinsing  precipitate. 

30  The  D  and  E  solutions  were  added  into  the  emulsion  to  laminate,  onto  the  core  surface,  silver  chloro- 
bromide  consisting  of  95  mol%  AgCi  and  5  mol%  AgBr.  Excess  soluble  salt  were  removed  again  by  water- 
rinsing  precipitate.  Gelatine  was  added  to  disperse  the  precipitate. 

35 

40 

45 

50 

55 
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A  s o l u t i o n   (  Pu re   w a t e r   500  m l  

J  NaCS,  40  g  (137  mol%) 

5  \  KBr  8 .9   g  (  15  mol%) 

KI  0.4  g  ( 0 .5   mol%) 

B  s o l u t i o n   (  Pure   w a t e r   600  mil 

[  AgN03  85  g 

C  s o l u t i o n   r  Pu re   w a t e r   300  m l  

15  I  KBr  5 0 . 6   g  (  85  mol%) 

D  s o l u t i o n   (  Pu re   w a t e r   1500  m l  

1  NaCl  20  g  (114  mol%) 
20  ] 

 ̂ KBr  1 .8   g  (  5  mol%) 

E  s o l u t i o n   r  Pu re   w a t e r   500  m l  

25  lAgN03  51  g  ( 0 .3   raol%) 

After  this  step,  the  following  agents  were  added  into  the  silver  halide  emulsion  by  appropriate  quantities: 
sensitization  dye  or  spectral  sensitizer  [D-1];  sensitization  dye  [D-2];  solution  containing  2,5-dioctyl- 

30  hydroquinone  protectively  dispersed  with  dibutylphthalate  and  cyan  coupler  [C,  C-1];  4-hydroxy-6-methyl- 
1  ,3,3a,7-tetrazaindene;  1-phenyl-5-mercaptotetrazole;  gelatine;  and  coating  aid  [S-1].  Finally,  the  emulsion 
was  applied  onto  the  support  so  that  the  quantity  of  silver  applied  was  0.4  g/m2. 

First  intermediate  layer  (Second  layer) 
35 

A  gelatine  solution  containing  2,5-dioctylhydroquinone  dispersed  in  diocylphthalate,  TINUVIN  328  (ultra 
violet  radiation  absorbing  agent  produced  by  CIBA  GEIGY  AG),  and  coating  aid  [S-1]  was  prepared  and 
applied  onto  the  support  so  that  the  quantity  of  TINUVIN  328  applied  was  0.15  g/m2. 

40  Green-sensitive  emulsion  layer  (Third  layer) 

Silver  halide  emulsion  was  prepared  using  the  same  manner  as  the  red-sensitive  emulsion.  The 
following  agents  were  added  into  the  silver  halide  emulsion  by  appropriate  quantities:  sensitization  dye  [D- 
2];  solution  containing  2,5-dioctylhydroquinone  protectively  dispersed  with  dibutylphthalate  and  magenta 

45  coupler  [MC-1];  4-hydroxy-6-methyl-1  ,3,3a,7-tetrazaindene;  1-phenyl-5-mercaptotetrazole;  gelatine;  and 
coating  aid  [S-2].  Finally,  the  emulsion  was  applied  onto  the  support  so  that  the  quantity  of  silver  applied 
was  0.4  g/m2. 

Second  intermediate  layer  (Fourth  layer) 
50 

Using  the  same  manner  as  the  first  intermediate  layer,  TINUVIN  328  was  applied  by  0.2  g/m2. 

Yellow  filter  layer  (Fifth  layer) 

55  Into  a  solution  containing  yellow  colloidal  silver  produced  by  reducing  silver  nitrate  under  the  presence 
of  alkaline  weak  reducing  agent  (the  reducing  agent  was  removed  by  the  Noodle  rinsing  method  carried  out 
after  neutralization  process)  and  2,5-dioctylhydroquinone  solution  protectively  dispersed  in  dibutylphthalate, 
coating  aid  [S-2],  and  hardening  agent  [H-1]  (added  immediately  before  the  application  process)  were 
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added,  mixed,  and  applied  onto  the  support  so  that  the  quantity  of  silver  applied  was  0.15  g/m2. 

Third  intermediate  layer  (Sixth  layer) 

5  Using  the  same  manner  as  the  first  intermediate  layer,  TINUVIN  328  was  applied  by  0.15  g/m2. 

Blue-sensitive  emulsion  layer  (Seventh  layer) 

An  inactive  gelatine  solution  of  1  .5%  was  maintained  at  60  °  C  and  the  A  and  B  solutions  shown  below 
io  were  simultaneously  poured  into  the  solution  over  a  period  of  15  minutes  while  stirring  the  gelatine  solution. 

Fifteen  minutes  after,  the  C  solution  was  poured  over  a  period  of  two  minutes.  One  minute  after,  hypo  was 
added  by  a  quantity  equivalent  to  3  mg/Ag,  and  the  solution  was  ripened  for  40  minutes.  Sample  analysis 
revealed  that  the  mixture  was  silver  chloro-iodo-bromide  consisting  of  AgCi;  4  mol%,  AgBr;  96  mol%,  and 
Agl;  2  mol%. 

is  After  removing  excess  salt  by  water-rinsing  precipitate,  the  D  and  E  solutions  shown  below  were  added 
into  the  emulsion  to  laminate,  onto  the  core  surface,  silver  chloro-bromide  consisting  of  97  mol%  AgCi  and 
3  mol%  AgBr.  Excess  soluble  salt  was  removed  again  by  water-rinsing  precipitate.  Gelatine  was  added  to 
disperse  precipitate. 

20 

25 

30 

35 

40 

45 

A  s o l u t i o n  

B  s o l u t i o n  

C  s o l u s i o n  

E  s o l u s i o n  

Pure   w a t e r   1000  m l  

NaCJt  76  g 

KBr  17  g 

H e x a c h l o r o i r   i d i u m   ( I I I )   s a l t   2x10  5  
g 

Pu re   w a t e r   1000  mil 

AgN03  1 6 9 . 9   g 

Pu re   w a t e r   800  ml 

KBr  103  g 

KI  3.3  g 

Pure   w a t e r   5  00  ml 

AgN03  51  g  

Pu re   w a t e r   500  ml 

NaO,  2 5 . 8   g  

KBr  1 .1   g 

50  After  this  step,  the  following  agents  were  added  into  the  silver  halide  emulsion  by  appropriate  quantities: 
sensitization  dye  [D-3];  solution  containing  yellow  coupler  [YC-1]  dispersed  into  dioctylphthalate; 
2-mercaptobenzothiazole; 
4-hydroxy-6-methyl-1  ,3,3a,7-tetrazaindene;  gelatine;  coating  aid  [S-3];  and  hardening  agent  [H-2](added 
immediately  before  the  application  process).  Finally,  the  emulsion  was  applied  onto  the  support  so  that  the 

55  quantity  of  silver  applied  was  0.5  g/m2. 
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Fourth  intermediate  layer  (eighth  layer) 

Using  the  same  manner  as  the  first  intermediate  layer,  TINUVIN  328  was  applied  by  0.3  g/m2.  Into  this 
layer,  however,  hardening  agent  was  added. 

5 
Protective  layer  (Ninth  layer) 

The  gelatine  solution  containing  colloidal  silica,  coating  aid  [S-3],  hardening  agent  [H-2]  and  [H-3] 
(added  immediately  before  the  application  process)  was  applied  onto  the  support  so  that  the  quantity  of 

io  gelatine  applied  was  1  .0  g/m2. 

Cyan  c o u p l e r   [ C C - 1 ]  

15 

20 (n)C4H0  -  S 0 2 H N H /   V O C H C O N H   | 

C  12  H25 

25 

30 

35 

40 

45 

50 

55 
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M a g e n t a   c o u p l e r   [MC-1]  

c e  
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X  
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>  C|8  H33 

c e  C £  
0  

> - C H 2  

c e  
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c e  

( H 3 C ) 3 C - C O C H   - C O - N H  

H2C  —  N - C H z - ^ )  

N H C o C C H z   )s 
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S e n s i t i z a t i o n   dye  [ D - l ]  
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S e n s i t i z a t i o n   dye  [ D - 2 ]  

I 

=  L  :  -  

: ch2   )3 

U p  

IN  /   v  
I 

C H 2 ) 3  
I 
S 0 3 H  

S e n s i t i z a t i o n   dye  [ D - 3 ]  
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C o a t i n g   a i d   [ S - 2 ]  

C2  H5 
I 

CH2  —  C O O —   CH2  —  C H —   (CH2  )3  —  CH3 

CH  —  COO  —  CH2  —  C H —   (CH2)3   —  CH3 
I  I 
S 0 3 N a   C2HS 

C o a t i n g   a i d   [ S - 3 ]  

CH2  —  COOCHz  ( C F 2 C F 2   ) 2 H  

CH  —  COOCH2  ( C F 2 C F 2 ) 2 H  
I 
S O s N a  

H a r d e n i n g   a g e n t   [ H - l ]  

H  C  / C H Z  
2  

|  ^ N _ C 0 N H -   (CH,   ) e ~ - N H C O - N   I 

H2  C  /   CHz 

H a r d e n i n g   a g e n t   [ H - 2 ]  

C ^ V O N a  

H a r d e n i n g   a g e n t   [ H - 3 ]  

H2  C  =   HC02  S  -   
N ^ N   -   S02  CH  =   CH2 

I 
S 0 2 C H =   CH2 

processing  conditions  for  respective  photosensitive  sheets  used  in  this  embodiment 
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P h o t o g r a p h i c  
p a p e r   OHP  f i l m  

[1]  D i p p i n g   ( c o l o r   d e v e l o p e r )   38°C  8  s e c .   9 .6   s e c .  

[2]  U n i f o r m   e x p o s i n g   (a t   one  lux)   10  s e c .   12  s e c .  

[3]  C o l o r   d e v e l o p i n g   38°C  120  s e c .   144  s e c .  

[4]  B l e a c h - f i x i n g   35°C  60  s e c .   72  s e c .  

[5]  S t a b i l i z i n g   25  to  30°C  90  s e c .   108  s e c .  

[6]  D r y i n g   75  to  80°C  60  s e c .   72  s e c .  

75 

Compositions  of  processing  solution 

(Color  developer) 
20 

Benzyl  alcohol  10  ml 
Ethylene  glycol  15  ml 
Potassium  sulfite  2.0  g 
Potassium  bromide  1  .5  g 
Sodium  chloride  0.2  g 
Potassium  carbonate  30.0  g 
Hydroxylamine  sulfate  3.0  g 
Polyphosphoric  acid  (TPPS)  2.5  g 
3-Methyl-4-amino-N-ethyl-N-(^-methanesulfonateamidoethyl)aniline  sulfate  5.5  g 
Fluorescent  whiting  agent  (4,4'-diaminostylbenzosulfonic  acid  derivative)  1  .0  g 
Potassium  hydroxide  2.0  g 

35  Pure  water  was  added  to  the  mixture  of  the  above  agents  until  a  total  quantity  of  1  liter  was  obtained,  and 
the  solution  was  adjusted  to  pH  10.20. 

(Bleach-fix  solution) 

40 

Ammonium  ferric  ethylenediaminetetracetate  dihydride  60  g 
Ethylenediaminetetracetate  3  g 
Ammonium  thiosulfate  (70%  solution)  100  mi 
Ammonium  sulfite  (40%  solution)  27.5  ml 

Potassium  carbonate  or  glacial  acetic  acid  was  used  to  adjust  the  mixture  of  the  above  agents  to  pH  7.1, 
and  pure  water  was  added  until  a  total  quantity  of  1  liter  was  obtained. 

55 
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(Stabilization  solution) 

5-Chloro-2-methyl-4-isothiazoline-3-on  1  .0  g 
Ethylene  glycol  10  g 
1  -Hydroxyethylidene-1  ,1  '-diphosphonic  acid  2.5  g 
Bismuth  chloride  0.2  g 
Magnesium  chloride  0.1  g 
Ammonium  hydroxide  (28%  solution)  2.0  g 
Sodium  nitrilotriacetate  1  .0  g 

Pure  water  was  added  to  the  mixture  of  the  above  agents  until  a  total  quantity  of  1  liter  was  obtained,  and 
ammonium  hydroxide  or  sulfuric  acid  was  used  to  adjust  the  solution  to  pH  7.0.  The  stabilization  process 

75  was  carried  out  by  the  counterflow  method  consisting  of  two  tanks. 
Images  having  optimum  gradation  and  density  were  obtained  by  this  embodiment,  wherein  an 

identification  mark  was  attached  onto  the  magazine  in  which  photosensitive  sheets  were  stored,  the 
identification  mark  was  detected  by  a  detection  means,  and  the  optimum  processing  conditions  were 
selected  based  on  the  detected  kind  of  the  photosensitive  sheets.  For  instance,  when  a  magazine  storing 

20  OHP  films  was  attached  while  photographic  paper  was  being  processed,  the  next  copying  operation  was 
inhibited  until  the  sensor  S3  installed  at  the  down-stream  side  of  the  color  developing  tank  would  issue  a 
completion  signal,  thus  maintaining  the  transfer  speed  optimum  to  the  photographic  paper  currently  being 
processed  and  ensuring  the  color  developing  time  of  138  sec.  (including  time  for  dipping  and  uniform 
exposing)  for  the  photographic  paper.  When  the  sensor  S3  detected  that  the  photographic  paper  passed 

25  through  the  sensor  and  issues  a  signal  informing  of  the  completion  of  the  processing,  the  next  copying 
operation  would  be  enabled  and  processing  conditions  optimum  for  the  OHP  films  would  be  selected.  By 
this  step,  the  processing  time  required  for  bleach-fixing,  stabilizing,  and  drying  the  photographic  paper  was 
longer  than  the  usual  time  ,  however,  the  quality  of  the  images  were  the  same  level  as  that  obtained  by  the 
usual  processing.  On  the  contrary,  when  a  magazine  storing  photographic  paper  was  attached  while  OHP 

30  films  were  being  processed,  the  processing  conditions  for  OHP  films  were  maintained  until  the  OHP  films 
passed  through  the  sensor  S3,  thereby  ensuring  the  color  developing  time  for  OHP  films  at  165  sec.  After 
the  sensor  S3  detected  that  the  OHP  films  passed  through  the  sensor  and  issued  a  signal  informing  the 
processing  completion,  the  processing  conditions  optimum  for  the  photographic  paper  were  selected  and 
set.  By  this  step,  the  processing  time  required  for  bleach-fixing,  stabilizing,  and  drying  the  OHP  films  was 

35  shorter  than  the  usual  time  ,  however,  the  quality  of  the  images  the  same  level  as  that  obtained  by  the  usual 
processing  were  obtained  by  ensuring  enough  reaction  speed  in  the  fixer. 

As  clearly  understood  by  the  above  description,  the  apparatus  according  to  the  present  invention 
ensures  processing  conditions  optimum  for  new  photosensitive  sheets  without  any  problems  when  altering 
the  kind  of  the  photosensitive  sheets. 

40  In  the  above  described  embodiments,  the  next  copying  operation  is  inhibited  until  the  color  developing 
processing  of  the  photosensitive  sheets  being  processed  before  the  kind  of  photosensitive  sheets  is  altered 
has  been  completed.  The  important  point  of  the  present  invention  is  that  the  conditions  of  color  developing 
process  are  changed  based  on  the  kind  of  the  photosensitive  sheets.  In  order  to  realize  this  point,  it  may  be 
considered  to  select  the  color  developing  tanks  based  on  the  kind  of  photosensitive  sheets  to  be  processed. 

45  However,  this  idea  is  not  preferable  because  the  apparatus  may  become  too  large  in  size. 
In  order  to  realize  the  above  point  using  the  same  color  developing  tanks,  it  may  be  inhibited  to  process 

the  different  kinds  of  photosensitive  sheets  in  the  tank  at  the  same  time,  and  the  processing  speed  in  the 
color  developing  tank  may  be  changed  based  on  the  kind  of  the  photosensitive  sheets  to  be  processed. 

Regarding  the  exposing  operation,  the  process  requires  a  certain  period  of  processing  time  although  the 
50  operation  is  carried  out  in  the  high-transfer-speed  path.  Therefore,  even  if  a  signal,  informing  of  operation 

completion,  is  issued  prior  to  the  period  of  time  required  for  the  exposing  process,  and  the  next  exposing 
operation  should  be  carried  out,  it  is  possible,  by  the  following  configuration,  to  prevent  different  kinds  of 
photosensitive  sheets  from  being  processed  in  the  color  developing  tank  at  the  same  time:  the  exposing 
operation  inhibit  circuit  is  designed  so  that  the  circuit  is  canceled  prior  to  the  period  of  time  required  for 

55  exposing  the  next  photosensitive  sheet  before  the  color  developing  process  of  the  photosensitive  sheet 
exposed  previously  is  completed.  When  the  exposing  operation  of  the  next  photosensitive  sheet  is  started, 
the  high-transfer-speed  path  is  controlled  at  a  speed  selected  based  on  the  kind  of  photosensitive  sheet  to 
be  processed.  During  this  exposing  operation,  the  low-transfer-speed  path  is  controlled  at  a  speed  selected 

14 



EP  0  257  790  B1 

based  on  the  kind  of  photosensitive  sheet  before  the  alteration,  and  terminates  the  color  developing  process 
of  the  current  photosensitive  sheet.  When  the  photosensitive  sheet  before  the  alteration  passes  through  the 
color  developing  tank,  and  the  next  photosensitive  sheet  is  exposed  and  transferred  into  the  low-transfer- 
speed  path,  the  sensor  S2  detects  the  photosensitive  sheet,  thereby  the  speed  of  the  low-transfer-speed 

5  path  is  selected  and  controlled  based  on  the  kind  of  the  photosensitive  sheet  after  the  alteration.  The  above 
configuration  can  further  improve  the  processing  efficiency. 

One  embodiment  of  the  high-  and  low-transfer-speed  paths  shown  in  Fig.  1  will  be  explained,  wherein 
the  high-  and  low-transfer-speed  paths  have  a  respective  driving  motor.  Fig.  3  shows  the  low-transfer-speed 
path  serving  as  the  processing  unit  C  shown  in  Fig.  1.  The  chain  line  in  Fig.  3  shows  the  low-transfer-speed 

io  path.  A  worm  G1  secured  to  the  driving  shaft  of  a  driving  motor  M1  (for  instance,  AC  variable  motor)  of  the 
low-transfer-speed  path  rotates  a  worm  wheel  G2  secured  to  an  intermediate  shaft  S1  .  At  the  other  end  of 
the  intermediate  shaft  S1  ,  a  helical  gear  G3  is  secured  and  rotates  a  helical  gear  G4  secured  at  one  end  of 
a  connection  shaft  S2,  thereby  worm  gears  G51,  G52,  G53,  G54,  and  G55  are  rotated.  The  worm  gear  G51 
rotates  each  shaft  of  driving  rollers  R1,  R2,  R3,  R4,  and  R6  in  a  developing  tank  12  by  means  of  the  shown 

is  gear  series.  The  worm  gear  G52  rotates  each  shaft  of  driving  rollers  R10,  R9,  R8,  R7,  and  R5  in  the 
developing  tank  12  by  means  of  the  shown  gear  series.  The  worm  gear  G53  rotates  each  shaft  of  driving 
rollers  R14,  R13,  R12,  and  R11  in  the  bleach-fix  tank  13  by  means  of  the  shown  gear  series.  The  worm 
gear  G54  rotates  each  shaft  of  driving  rollers  R18,  R17,  R16,  and  R15  in  the  stabilizing  tank  14  by  means  of 
the  shown  gear  series.  The  worm  gear  G55  rotates  each  shaft  of  driving  rollers  R22,  R21,  R20,  and  R19  in 

20  the  stabilizing  tank  15  by  means  of  the  shown  gear  series.  In  the  configuration  shown  in  Fig.  3,  the 
processing  speed  in  the  low-transfer-speed  path  can  be  controlled  based  on  the  kind  of  photosensitive 
sheets  to  be  color-developed  by  controlling  the  driving  motor  for  the  low-transfer-speed  path.  For  instance, 
the  processing  speed  is  controlled  at  7.0  mm/s  for  photographic  paper,  and  at  5.8  mm/s  for  OHP  films  in 
the  embodiment  described  above. 

25  Next,  Fig.  4  shows  the  high-transfer-speed  path  serving  as  the  feeding  unit  B  of  photosensitive  sheets 
shown  in  Fig.  1.  Its  driving  unit  is  shown  in  Fig.  6.  In  Fig.  4,  the  same  parts  as  shown  in  Fig.  1  are 
designated  as  the  identical  numbers.  In  Fig.  4,  6  is  a  magazine  storing  photosensitive  sheets; 
101  to  105  are  feed  rollers  comprising  a  pair  of  rollers,  in  which  these  paired  rollers  are  arranged  on  both 
sides  of  the  high-transfer-speed  path  illustrated  by  the  solid  line; 

30  7  is  a  cutting  means  for  cutting  rolled  photosensitive  sheet  at  a  predetermined  length; 
9a  located  at  the  upstream  side  of  the  high-transfer-speed  path  is  an  upper  storing  guide; 
9b  located  at  the  downstream  side  of  the  high-transfer-speed  path  is  a  lower  storing  guide; 
the  sensor  S1  mounted  at  the  feed  unit  shown  in  Fig.  1  comprises  Sa,  Sb,  and  Sc  as  shown  in  Fig.  4; 
3  is  an  exposing  unit  for  exposing  photosensitive  sheets;  and 

35  10  is  a  guide  means  for  transferring  the  exposed  photosensitive  sheets  into  the  low-transfer-speed  path. 
The  operation  in  the  feed  unit  will  be  described  referring  to  Figs.  5-1  to  5-5. 
In  Fig.  5-1,  after  setting  copying  conditions  such  as  the  copying  size,  pressing  the  START  button  causes 
the  photosensitive  sheet  to  be  transferred  by  driving  the  transfer  roller.  The  top  edge  of  the  rolled 
photosensitive  sheet  proceeds  as  shown  by  the  arrow.  The  sensor  Sa  detects  the  quantity  of  the  sheet  fed, 

40  and  the  cutter  7  cuts  the  sheet  when  a  predetermined  length  of  the  sheet  is  detected.  The  cut  sheet  is 
wound  inside  the  upper  storing  guide  9.  When  the  sensor  Sc  detects  that  a  predetermined  length  of  the 
photosensitive  sheet  is  wound,  the  exposing  operation  starts  as  shown  in  Fig.  5-2.  The  exposed  photosen- 
sitive  sheet  proceeds  along  the  lower  storing  guide.  The  movement  quantity  of  the  photosensitive  sheet 
during  this  operation  is  monitored  by  the  sensor  Sb.  When  the  exposing  operation  is  completed,  the 

45  photosensitive  sheet  proceeding  inside  the  lower  storing  guide  is  rewound  into  the  upper  storing  guide  as 
shown  in  Fig.  5-3.  After  this  step,  a  part  of  the  guide  unit  10  operates  to  start  transferring  the  photosensitive 
sheet  into  the  low-transfer-speed  path  as  shown  in  Fig.  5-4. 

Further,  the  transferring  speed  in  the  high-transfer-speed  path  will  be  explained.  The  high-transfer- 
speed  path  has  three  levels  of  transferring  speed  in  high  speed  range:  The  first  level  is  applied  during  the 

50  sheet  cutting  operation  as  shown  in  Fig.  5-1,  and  the  speed  in  this  embodiment  is  80  mm/s;  the  second 
level  is  applied  during  the  exposing  operation  as  shown  in  Fig.  5-2,  and  the  speed  is  controlled  in  the  range 
of  80  to  100  mm/s  based  on  the  kind  of  the  photosensitive  sheet  to  be  processed;  and  the  third  level  is  for 
transporting  the  photosensitive  sheet  already  exposed  as  shown  in  Figs.  5-3  and  5-4,  and  the  speed  is  set 
at  a  high  level  of  approximately  156  mm/s.  Adding  to  these  levels  in  the  high  speed  range,  the  high- 

55  transfer-speed  path  according  to  the  present  invention  is  designed  so  that  the  path  can  be  driven  at  a 
speed  in  a  low  level  the  same  as  in  the  low-transfer  -speed  path.  That  is,  as  shown  in  Fig.  5-4,  the 
movement  quantity  of  the  photosensitive  sheets  passing  through  the  guide  part  10  at  a  high  speed  is 
detected  by  the  sensor  S2.  When  the  quantity  reaches  a  predetermined  value,  both  high-  and  low-transfer- 
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speed  paths  are  driven  at  a  low  speed  of  the  low-transfer-speed  path  in  order  to  smoothly  transport  the 
sheet  from  the  high-transfer-speed  path  into  the  low-transfer-speed  path.  For  instance  as  shown  in  Fig.  3, 
the  low  level  speed  in  the  high-transfer-speed  path  is  adjusted  so  that  the  speed  is  7.0  mm/s  for  the 
photographic  paper,  and  5.8  mm/s  for  the  OHP  films. 

5  Fig.  6  shows  the  driving  unit  of  the  high-transfer-speed  path;  Fig.  6-1  is  a  drawing  of  the  unit  viewed 
from  the  front  of  Fig.  1;  Fig.  6-3  shows  the  drawing  viewed  from  the  other  side;  the  gear  arrangement  shown 
in  Fig.  6-1  is  for  transmission  at  a  high  speed  and  the  arrangement  shown  in  Fig.  6-2  is  for  transmission  at 
a  low  speed.  In  Figs.  6-1  to  6-3,  M2  is  a  motor  for  driving  the  high-transfer-speed  path,  a  DC  motor  is  used 
in  this  embodiment,  and  the  speed  of  the  motor  is  variable; 

w  G201  ,  G202,  G203,  and  G204  are  reduction  gears,  respectively; 
MC2  and  MC3  are  electromagnetic  clutches  used  for  obtaining  a  predetermined  reduction  ratio  by  changing 
the  above  gear  arrangement.  When  the  high-transfer-speed  path  is  driven  at  a  speed  in  the  high  speed 
range,  the  transmission  system  of  M2-MC2-G201-G204  is  selected  and  the  three  levels  above  described 
are  obtained  by  controlling  the  speed  of  the  motor.  When  the  high-transfer-speed  path  is  operated  at  a 

15  speed  in  the  low  speed  range,  the  transmission  system  of  M2-MC2-G202-G203-MC3-G204  is  selected,  in 
addition,  the  speed  of  the  motor  is  controlled  based  on  the  kind  of  the  photosensitive  sheets  to  be 
processed. 

The  driving  force  transmitted  to  G204  is  transmitted  to  the  driving  shafts  R206  and  R205  by  the  belt 
and  rotates  the  rollers  102  and  103,  respectively.  The  driving  force  transmitted  to  R206  is  further  transferred 

20  to  R212  via  R211  coaxial  to  R206,  and  rotates  the  roller  104.  The  driving  force  transmitted  to  R205  is  further 
transferred  to  R210  and  MC1  via  R209  coaxial  to  R205.  The  driving  force  transmitted  to  R210  rotates  the 
roller  105.  Since  the  MC1  is  a  electromagnetic  clutch,  driving  force  transmitted  to  the  MC1  rotates  the  roller 
101  only  during  a  predetermined  duration. 

Control  of  the  low-  and  high-transfer-speed  paths  when  different  kinds  of  photosensitive  sheets  are 
25  stored  will  further  explained  below.  Fig.  7  is  an  enlarged  drawing  of  the  color  developing  tank  shown  in  Fig. 

1.  In  Fig.  7,  when  a  photosensitive  sheet  6  is  transferred  form  the  high-transfer-speed  path,  a  sensor,  for 
instance  the  sensor  S2,  detects  the  front  edge  or  leading  edge  of  the  photosensitive  sheet  6,  issues  a  signal 
informing  of  passing  start,  and  detects  the  back  edge  or  trailing  edge,  then  issues  a  signal  informing  of 
passing  end.  When  the  photosensitive  sheet  passes  through  the  color  developing  tank  and  reaches  the 

30  sensor  S3,  the  sensor  S3  issues  the  signals  informing  of  the  passing  start  and  end  in  the  same  manner  as 
the  sensor  S2.  Assuming  that  the  passing  start  signal  issued  from  the  sensor  S2  is  used  as  a  signal 
informing  of  color-developing  process  start,  and  the  passing  end  signal  issued  from  the  sensor  S3  is  used 
as  a  signal  informing  of  color-developing  process  completion,  time  required  for  the  color  developing 
process  is  calculated  as  follows: 

35 
Required  processing  time  t  =  (840  +  420)/7  =  180/s 

where 
transferred  distance  from  S2  to  S3:  840  mm 

40  length  of  photosensitive  sheet  :  420  mm  (A3  specified  in  JIS) 
kind  of  photosensitive  sheet  :  photographic  paper  (transferred  speed  7mm/s) 

That  is,  when  180  seconds  passes  after  the  sensor  S2  detects  the  front  edge  of  the  photosensitive  sheet, 
the  color  developing  process  of  the  photosensitive  sheet  being  detected  is  completed. 

In  the  above  described  embodiment,  the  sensor  detects  the  front  edge  of  the  photosensitive  sheet  and 
45  issues  a  signal,  however,  the  present  invention  is  not  limited  to  this  configuration.  For  instance,  it  is  possible 

to  take  the  difference  in  height  of  the  sensor  and  solution  level  and  issue  signals  prior  or  posterior  to  the 
period  of  time  corresponding  to  the  difference. 

Next,  time  required  for  exposing  the  photosensitive  sheet  (that  is,  the  duration  from  time  when  the 
START  button  is  pressed  to  time  when  the  photosensitive  sheet  is  exposed  and  reaches  the  sensor  S2)  will 

50  be  explained.  The  transferring  distance  in  the  high-transfer-speed  path  is  designed  as  a  predetermined 
value  shown  in  Fig.  4,  and  the  transfer  speed  is  set  as  described  in  the  explanation  of  Fig.  5.  Therefore,  the 
time  required  for  exposing  a  photosensitive  sheet  is  calculated  in  the  same  manner  as  described  above. 
The  required  time  varies  slightly  depending  on  the  kind  of  photosensitive  sheet  to  be  exposed.  In  this 
embodiment,  the  time  is  approximately  15  sec.  If  the  time  required  for  the  exposing  operation  should  be 

55  assumed  as  10  sec,  it  is  possible  to  start  the  next  exposing  operation  when  170  sec.  has  elapsed  after  the 
sensor  S2  detects  the  front  edge  of  the  photosensitive  sheet  by  shortening  the  time  required  for  the  color- 
developing  operation  described  above  by  10  sec.  The  speed  selecting  operation  in  the  low-transfer-speed 
path  when  different  kinds  of  photosensitive  sheets  are  stored  is  executed  at  the  time  when  the  newly  fed 
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photosensitive  sheet  is  exposed  under  the  conditions  based  on  the  kind  and  reaches  the  sensor  S2.  That  is, 
the  sensor  S2  issues  a  signal  informing  that  the  next  exposing  operation  is  enabled  170  sec.  after  the 
sensor  detects  the  front  edge  of  the  photosensitive  sheet  previously  processed.  At  this  time,  the  processing 
speed  in  the  low-transfer-speed  path  is  maintained  at  the  original  one  selected  for  the  photosensitive  sheet 

5  previously  being  processed  until  the  sensor  S2  detects  that  the  next  photosensitive  sheets  proceeds  into 
the  low-transfer-speed  path.  By  this  function,  the  next  exposing  operation  is  permitted  while  the  preceding 
photosensitive  sheet  is  in  the  color  developing  operation,  and  the  preceding  photosensitive  sheet  is 
completed  the  developing  process  under  the  conditions  selected  based  on  the  kind  while  the  next 
photosensitive  sheet  is  being  exposed.  When  the  next  photosensitive  sheet  is  completed  the  exposing 

io  operation,  the  processing  speed  in  the  low-transfer-speed  path  is  selected  based  on  the  kind  of  the  next 
photosensitive  sheet. 

As  described  above,  in  the  apparatus  according  to  the  present  invention,  while  the  same  kind  of 
photosensitive  sheets  are  processed,  the  next  exposing  operation  can  be  started  at  the  time  when  the 
preceding  photosensitive  sheet  is  exposed,  transferred  into  the  low-transfer-speed  path,  and  the  sensor  S2 

is  detects  the  sheet.  Therefore,  consecutive  processing  is  permitted  as  shown  in  Fig.  8,  wherein  a  plurality  of 
photosensitive  sheets  are  continuously  processed  in  the  color  developing  tank.  When  a  different  kind  of 
photosensitive  sheet  is  installed  in  this  status,  the  control  will  described  below. 

In  the  case  when  the  apparatus  executes  the  consecutive  processing  operation  as  shown  in  Fig.  8,  it  is 
preferable  to  monitor  the  movement  of  the  photosensitive  sheets  using  a  microcomputer. 

20  Fig.  9  shows  an  example  where  a  microcomputer  is  used.  In  this  figure,  301  is  a  copy  operation  panel, 
from  which  the  number  of  copies  to  be  processed,  copy  size,  or  copy  operation  start  signal  is  inputted,  on 
the  contrary,  on  which  the  kind  of  the  photosensitive  sheets  or  causes  of  problems  are  outputted  and 
displayed; 
302  is  a  discriminator,  which  detects  the  kind  of  the  photosensitive  sheets  and  issues  detection  signals;  and 

25  303  are  sensors  S1  through  S7  installed  in  the  processing  tanks,  which  monitor  the  movement  of 
photosensitive  sheets.  The  signals  issued  from  the  above  devices  are  inputted  into  a  bus  306  via  an  I/O  port 
if  necessary  and  stored  into  the  addresses  in  a  memory  304  designated  by  a  CPU  310. 

Further,  the  timer  table  used  in  the  present  invention  will  be  described  below. 
The  sequential  information,  photosensitive  sheet  information,  and  time  information  of  respective  pho- 

30  tosensitive  sheet  to  be  copied  are  inputted  into  the  memory  304.  The  sequential  information  is  for 
discriminating  a  plurality  of  photosensitive  sheets,  and  the  sequential  order  codes  are  automatically 
assigned  in  the  processing  order.  Into  the  photosensitive  sheet  information,  the  length  of  sheet  adjusted  and 
cut  at  the  copy  size  and  the  kind  code  detected  by  the  discriminator  are  inputted.  The  time  information 
expresses  the  integration  value  of  the  clock  count  transferred  from  the  CPU.  For  instance,  assuming  that  the 

35  counting  starts  from  the  time  when  the  sensor  S2  detects  the  front  edge  of  the  photosensitive  sheet,  the 
integration  value  means  the  processing  time  in  the  color  developing  tank.  If  the  integration  value  is  larger 
than  the  predetermined  processing  time  in  the  color  developing  tank  at  this  point,  it  is  determined  that  any 
problem  such  as  jamming  occurs. 

Since  a  plurality  of  photosensitive  sheets  are  processed  in  the  same  processing  tank  as  shown  in  Fig. 
40  8,  a  predetermined  number  of  bits  are  assigned  and  prepared  for  a  timer  table  as  shown  in  Fig.  10  for  the 

respective  processing  tank  in  the  memory  304  in  this  embodiment.  If  a  photosensitive  sheet  is  transferred 
into  the  processing  tank,  the  sensor  detects  the  photosensitive  sheet  entering  the  tank  and  data  regarding 
the  processing  order  and  sheet  information  are  inputted  into  the  timer  table  and  the  integration  time  is 
entered  in  the  timer  area  shown  in  Fig.  10.  Thus,  the  transfer  and  processing  time  of  each  photosensitive 

45  sheet  are  monitored,  respectively.  If  a  different  kind  of  photosensitive  sheets  is  mounted,  the  processing 
operation  is  controlled  according  to  the  flow  chart  shown  in  Fig.  11  when  a  microcomputer  monitors  the 
movement  of  each  photosensitive  sheet  as  described  above. 

Functions  of  the  flow  chart  shown  in  Fig.  11  is  basically  identical  with  those  of  the  flow  chart  shown  in 
Fig.  2,  however,  the  completion  of  the  processing  operation  is  determined  by  the  following  procedures. 

50  Since  a  plurality  of  photosensitive  sheets  are  consecutively  processed  as  shown  in  Fig.  8,  jamming  in  the 
processing  tanks  are  monitored  using  the  timer  table  and  the  sensor  S3.  At  the  same  time,  the  movement 
of  the  last  photosensitive  sheet  in  the  color  developing  tank  is  monitored,  and  the  processing  time  t  of  the 
last  photosensitive  sheet  is  read  from  the  timer  table.  At  this  point,  the  kind  of  photosensitive  sheet  to  be 
processed  and  the  copy  size  entered  from  the  copy  operation  panel  are  also  read  from  the  timer  table.  On 

55  the  basis  of  these  data,  the  exposing  time  te  for  the  photosensitive  sheet  is  read  from  the  memory  304 
prepared  in  advance.  Then,  the  exposing  time  te  is  subtracted  from  the  processing  time  t,  wherein  the 
processing  completion  times  t0,  which  is  obtained  by  subtracting  the  time  required  for  exposing  operation 
from  the  processing  time  (from  the  time  when  the  front  edge  of  the  photosensitive  sheet  is  detected  by  the 
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sensor  S2  to  the  time  when  the  back  edge  of  the  sheet  is  detected  by  the  sensor  S3),  have  been  obtained 
for  various  combinations  of  kinds  and  sizes  of  photosensitive  sheets  in  advance  and  are  prepared  in  the 
memory  304.  Next,  the  processing  completion  time  t0  is  read  and  compared  with  the  result  of  the 
subtraction  above.  When  both  values  equal  each  other,  it  is  regarded  that  the  processing  operation  of  the 

5  last  photosensitive  sheet  currently  processed  in  the  color  developing  tank  has  been  completed,  allowing  the 
next  copying  operation  to  be  enabled.  The  operation  speed  in  the  low-transfer-speed  path  is  maintained  at  a 
value  selected  based  on  the  kind  of  the  photosensitive  sheet  being  processed  until  the  exposing  operation 
of  the  next  photosensitive  sheet  is  completed  and  the  sheet  is  detected  by  the  sensor  S2.  During  this 
period,  the  last  photosensitive  sheet  being  processed  in  the  color  developing  tank  passes  through  the  color 

io  developing  tank.  After  the  sensor  S2  detects  the  newly  exposed  photosensitive  sheet,  the  speed  of  the  low- 
transfer-speed  path  is  selected  based  on  the  kind  of  the  new  photosensitive  sheet. 

As  described  above,  by  monitoring  the  movement  of  each  photosensitive  sheet  using  the  timer  table, 
problems  such  as  jamming  can  be  detected  earlier.  At  the  same  time,  the  copying  efficiency  can  be  finely 
improved  based  on  the  kinds  and  sizes  of  the  photosensitive  sheets  as  shown  in  this  embodiment. 

15 
Claims 

1.  An  image  forming  apparatus  capable  of  forming  an  image  on  different  kinds  of  photosensitive  materials, 
said  apparatus  comprising: 

20  a  supply  unit  (6,7,8)  for  storing  and  supplying  said  materials; 
exposure  means  (3)  for  exposing  a  supplied  length  of  one  of  said  materials  with  an  image  light  to 

form  a  latent  image; 
a  processing  unit  (C)  including  at  least  a  developing  tank  (11,12)  and  a  fixing  tank  (13)  for 

processing  said  exposed  length  of  said  material  to  form  a  visible  image; 
25  conveying  means  (B.R1-R22)  for  conveying  said  length  of  material  from  said  supply  unit  to  said 

exposure  means  and  then  to  said  processing  unit; 
discriminating  means  (18,19)  for  providing  a  discriminating  signal  in  accordance  with  the  kind  of 

photosensitive  material  being  supplied  by  said  supply  unit;  and 
process  control  means  (310)  for  controlling  the  processing  conditions  in  said  processing  unit  in 

30  response  to  said  discriminating  signal; 
characterized  by: 
signal  means  (S2.S3)  for  providing  a  first  signal  representative  of  completion  of  exposure  of  said 

supplied  length  of  material  and  a  second  signal  representative  of  completion  of  at  least  development  of 
said  exposed  length  of  material  by  said  processing  unit;  and  judging  means,  included  in 

35  said  process  control  means  (310),  for  generating  a  judging  signal  in  response  to  said  discriminating 
signal  and  said  first  and  second  signals, 

said  exposure  means  (3)  being  arranged  to  be  enabled  in  response  to  said  judging  signal  for 
exposure  of  said  supplied  length  of  material; 

said  judging  signal  being  a  first  or  second  judging  signal  according  to  whether  said  discriminating 
40  signal  indicates  that  the  next  supplied  length  of  material  respectively  is  or  is  not  of  the  same  kind  of 

material  as  the  most  recently  exposed  length  of  material; 
said  first  judging  signal  enabling  said  exposure  means  (3)  in  response  to  receipt  of  said  first  signal 

representative  of  completion  of  exposure  of  said  most  recently  exposed  length  of  material;  and 
said  second  judging  signal  enabling  said  exposure  means  at  a  first  point  in  time  earlier  than  a 

45  second  point  in  time  representative  of  completion  of  development  of  said  exposed  length  of  material 
currently  being  developed,  said  first  point  in  time  being  earlier  than  said  second  point  by  a  period  of 
time  sufficient  for  completion  of  exposure  by  said  exposure  means  (3)  of  the  next  length  of  material. 

2.  Apparatus  according  to  claim  1  characterized  in  that  said  signal  means  (S2.S3)  comprises  sensors  to 
50  detect  the  movement  of  said  length  of  material  by  said  conveying  means. 

3.  Apparatus  according  to  claim  2  characterized  in  that  said  sensors  comprise  a  first  sensor  (S2)  disposed 
at  an  entrance  of  said  developing  tank  (11,12)  to  provide  said  first  signal  representative  of  completion  of 
exposure  when  said  first  sensor  detects  that  said  exposed  length  of  material  has  proceeded  into  said 

55  processing  tank  (1  1,12). 

4.  Apparatus  according  to  claim  1  characterized  in  that  said  signal  means  comprises  a  timer  to  generate 
timing  signals  in  relation  to  the  movement  of  said  length  of  material  in  order  to  provide  said  first  signal 
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representative  of  completion  of  exposure  and  said  second  signal  representative  of  completion  of  at 
least  development. 

5.  Apparatus  according  to  any  one  of  claims  1  to  4  characterized  in  that  said  judging  means  comprises  a 
5  timer  to  control  exposure  start  timing  of  said  exposure  means  (3)  for  the  next  length  of  material. 

6.  Apparatus  according  to  any  one  of  claims  1  to  5  characterized  in  that  said  processing  unit  (C)  includes 
a  stabilizing  tank  (14,15)  disposed  downstream  of  said  fixing  tank  (13),  and  said  signal  means  (S6)  is 
arranged  to  provide  said  second  signal  in  response  to  movement  of  said  length  of  material  out  of  said 

io  stabilizing  tank. 

7.  Apparatus  according  to  any  one  of  claims  1  to  5  characterized  in  that  said  signal  means  (S3)  is 
arranged  to  provide  said  second  signal  in  response  to  movement  of  said  length  of  material  out  of  said 
developing  tank. 

15 
8.  Apparatus  according  to  any  one  of  claims  1  to  7  characterized  in  that  said  period  of  time  corresponds 

to  the  time  taken  for  said  length  of  material  to  be  conveyed  from  said  supply  unit  (6,7,8)  to  an  entrance 
of  said  developing  tank  (11,12). 

20  9.  Apparatus  according  to  any  one  of  claims  1  to  8  characterized  in  that  said  conveying  means  (B,R1- 
R22)  comprises  a  higher  speed  conveying  system  (R1-R22)  for  said  processing  unit  (C)  and  a  lower 
speed  conveying  system  (B)  for  said  exposure  means  (3). 

10.  Apparatus  according  to  claim  9  characterized  in  that  said  judging  means  is  arranged  to  control  said 
25  lower  speed  conveying  system  (B)  to  change  the  conveying  speed  in  accordance  with  the  kind  of  said 

material. 

11.  Apparatus  according  to  claim  9  or  claim  10  characterized  in  that  said  conveying  means  (B.R1-R22)  is 
arranged  to  change  its  conveying  speed  to  satisfy  the  processing  conditions  appropriate  to  said  next 

30  kind  of  material  when  the  kind  of  the  next  length  of  material  is  discriminated  by  said  discriminating 
means  (18,19)  to  be  different  from  the  kind  of  the  most  recently  exposed  length  of  material  and  when 
the  signal  means  (S2.S3)  provides  said  second  signal  with  regard  to  the  most  recently  exposed  length 
of  material. 

35  Patentanspruche 

1.  Bilderzeugungsgerat,  das  ein  Bild  auf  lichtempfindlichen  Materialien  unterschiedlicher  Art  erzeugen 
kann,  mit: 

einer  Zufuhreinheit  (6,  7,  8)  zum  Aufnehmen  und  Zufuhren  der  besagten  Materialien; 
40  Belichtungsmitteln  (3)  zum  Belichten  einer  zugefuhrten  Lange  eines  der  besagten  Materialien  mit 

einem  Bildlicht  zum  Erzeugen  eines  latenten  Bildes; 
einer  Entwicklungseinheit  (C)  mit  mindestens  einem  Entwicklungstank  (11,  12)  und  einem  Fixiertank 

(13)  zum  Entwickeln  der  besagten  belichteten  Lange  des  besagten  Materials  zum  Erzeugen  eines 
sichtbaren  Bildes; 

45  Fordermitteln  (B,  R1-R22)  zum  Befordern  der  besagten  Materiallange  von  der  besagten  Zufuhrein- 
heit  zum  besagten  Belichtungsmittel  und  danach  zur  besagten  Entwicklungseinheit; 

Unterscheidungsmitteln  (18,  19)  zum  Bereitstellen  eines  Unterscheidungssignals  entsprechend  der 
von  der  besagten  Zufuhreinheit  zugefuhrten  Art  lichtempfindlichen  Materials;  und 

ProzeBsteuermitteln  (310)  zum  Steuern  der  Entwicklungsbedingungen  in  der  besagten  Entwick- 
50  lungseinheit  als  Reaktion  auf  das  besagte  Unterscheidungssignal; 

gekennzeichnet  durch 
Signalmittel  (S2,  S3)  zum  Bereitstellen  eines  ersten  den  AbschluB  der  Belichtung  der  besagten 

zugefuhrten  Materiallange  darstellenden  Signals  und  eines  zweiten  den  AbschluB  mindestens  der 
Entwicklung  der  besagten  belichteten  Materiallange  durch  die  besagte  Entwicklungseinheit  darstellen- 

55  den  Signals;  und  im  besagten  ProzeBsteuermittel  (310)  enthaltene  Bewertungsmittel  zum  Erzeugen 
eines  Bewertungssignals  als  Reaktion  auf  das  besagte  Unterscheidungssignal  und  besagte  erste  und 
zweite  Signale,  wobei  das  besagte  Belichtungsmittel  (3)  so  angeordnet  ist,  daB  es  als  Reaktion  auf  das 
besagte  Bewertungssignal  fur  Belichtung  der  besagten  zugefuhrten  Materiallange  freigegeben  wird; 

19 



EP  0  257  790  B1 

wobei  das  besagte  Bewertungssignal  ein  erstes  oder  zweites  Bewertungssignal  ist,  je  nachdem  ob  das 
besagte  Unterscheidungssignal  anzeigt,  daB  die  nachste  zugefuhrte  Materiallange  dieselbe  Materialart 
wie  die  eben  vorangehend  belichtete  Materiallange  ist  beziehungsweise  nicht;  wobei  das  besagte  erste 
Bewertungssignal  das  besagte  Belichtungsmittel  (3)  als  Reaktion  auf  den  Empfang  des  besagten  ersten 

5  den  AbschluB  der  Belichtung  der  besagten  eben  vorangehend  belichteten  Materiallange  darstellenden 
Signals  freigibt;  und  das  besagte  zweite  Bewertungssignal  das  besagte  Belichtungsmittel  an  einem 
ersten  fruheren  Zeitpunkt  als  an  einem  den  AbschluB  der  Entwicklung  der  gegenwartig  entwickelten 
besagten  belichteten  Materiallange  darstellenden  zweiten  Zeitpunkt  freigibt,  wobei  der  besagte  erste 
Zeitpunkt  urn  eine  fur  den  AbschluB  der  Belichtung  der  nachsten  Materiallange  durch  das  besagte 

io  Belichtungsmittel  (3)  genugende  Zeitdauer  vor  dem  besagten  zweiten  Zeitpunkt  liegt. 

2.  Gerat  nach  Anspruch  1  ,  dadurch  gekennzeichnet,  daB  die  besagten  Signalmittel  (S2,  S3)  Sensoren  zur 
Erkennung  der  Bewegung  der  besagten  Materiallange  durch  besagtes  Fordermittel  umfaBt. 

is  3.  Gerat  nach  Anspruch  2,  dadurch  gekennzeichnet,  daB  die  besagten  Sensoren  einen  ersten  an  einem 
Eingang  des  besagten  Entwicklungstanks  (11,  12)  angeordneten  Sensor  (S2)  zur  Bereitstellung  des 
besagten  ersten  den  AbschluB  der  Belichtung  darstellenden  Signals,  wenn  der  besagte  erste  Sensor 
erkennt,  daB  die  besagte  belichtete  Materiallange  in  den  besagten  Entwicklungstank  (11,  12)  forge- 
schritten  ist,  umfassen. 

20 
4.  Gerat  nach  Anspruch  1,  dadurch  gekennzeichnet,  daB  die  besagten  Signalmittel  einen  Zeitgeber  zur 

Erzeugung  von  Zeitsteuersignalen  im  Verhaltnis  zur  Bewegung  der  besagten  Materiallange  umfassen, 
urn  das  besagte  erste  den  BelichtungsabschluB  darstellende  Signal  und  das  besagte  zweite  den 
AbschluB  mindestens  der  Entwicklung  darstellende  Signal  bereitzustellen. 

25 
5.  Gerat  nach  einem  der  Anspruche  1  bis  4,  dadurch  gekennzeichnet,  daB  das  besagte  Bewertungsmittel 

einen  Zeitgeber  zur  Steuerung  der  Belichtungsstartzeitgabe  des  besagten  Belichtungsmittels  (3)  fur  die 
nachste  Materiallange  umfaBt. 

30  6.  Gerat  nach  einem  der  Anspruche  1  bis  5,  dadurch  gekennzeichnet,  daB  die  besagte  Entwicklungsein- 
heit  (C)  einen  den  besagten  Fixiertank  (13)  nachgeordneten  Stabilisiertank  (14,  15)  enthalt  und  das 
besagte  Signalmittel  (S6)  zur  Bereitstellung  des  besagten  zweiten  Signals  als  Reaktion  auf  Bewegung 
der  besagten  Materiallange  aus  dem  besagten  Stabilisiertank  heraus  angeordnet  ist. 

35  7.  Gerat  nach  einem  der  Anspruche  1  bis  5,  dadurch  gekennzeichnet,  daB  das  besagte  Signalmittel  (S3) 
zur  Bereitstellung  des  besagten  zweiten  Signals  als  Reaktion  auf  Bewegung  der  besagten  Materiallange 
aus  dem  besagten  Entwicklungstank  heraus  angeordnet  ist. 

8.  Gerat  nach  einem  der  Anspruche  1  bis  7,  dadurch  gekennzeichnet,  daB  die  besagte  Zeitdauer  der  Zeit 
40  entspricht,  die  die  besagte  Materiallange  dazu  braucht,  von  der  besagten  Zufuhreinheit  (6,  7,  8)  zu 

einem  Eingang  des  besagten  Entwicklungstanks  (11,  12)  befordert  zu  werden. 

9.  Gerat  nach  einem  der  Anspruche  1  bis  8,  dadurch  gekennzeichnet,  daB  das  besagte  Fordermittel  (B, 
R1-R22)  ein  mit  hoherer  Geschwindigkeit  beforderndes  System  (R1-R22)  fur  die  besagte  Entwicklungs- 

45  einheit  (C)  und  ein  mit  niedrigerer  Geschwindigkeit  beforderndes  System  (B)  fur  das  besagte  Belich- 
tungsmittel  (3)  umfaBt. 

10.  Gerat  nach  Anspruch  9,  dadurch  gekennzeichnet,  daB  das  besagte  Bewertungsmittel  zum  Ansteuern 
des  besagten  mit  niedrigerer  Geschwindigkeit  befordernden  Systems  (B)  zum  Andern  der  Beforde- 

50  rungsgeschwindigkeit  entsprechend  der  Art  des  besagten  Materials  angeordnet  ist. 

11.  Gerat  nach  Anspruch  9  oder  Anspruch  10,  dadurch  gekennzeichnet,  daB  das  besagte  Fordermittel  (B, 
R1-R22)  so  angeordnet  ist,  daB  es  seine  Beforderungsgeschwindigkeit  entsprechend  den  fur  die 
besagte  nachste  Materialart  zutreffenden  Entwicklungsbedingungen  andert,  wenn  die  Art  der  Material- 

55  lange  vom  besagten  Unterscheidungsmittel  (18,  19)  als  unterschiedlich  von  der  Art  der  eben  belichte- 
ten  Materiallange  erkannt  wird  und  wenn  die  Signalmittel  (S2,  S3)  besagtes  zweites  Signal  hinsichtlich 
der  eben  belichteten  Materiallange  bereitstellen. 
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Revendicatlons 

1.  Appareil  de  formation  d'image  capable  de  former  une  image  sur  differents  types  de  materiaux 
photosensibles,  ledit  appareil  comprenant: 

5  une  unite  de  debit  (6,7,8)  pour  stacker  et  debiter  lesdits  materiaux; 
un  moyen  d'exposition  (3)  pour  exposer  une  longueur  debitee  d'un  desdits  materiaux  a  une  lumiere 

d'image  pour  former  une  image  latente; 
une  unite  de  traitement  (C)  comportant  au  moins  un  bac  de  developpement  (11,12)  et  un  bac  de 

fixage  (13)  pour  traiter  ladite  longueur  exposee  dudit  materiau  pour  former  une  image  visible; 
io  un  moyen  d'  acheminement  (B.R1-R22)  pour  acheminer  ladite  longueur  de  materiau  depuis  ladite 

unite  de  debit  jusqu'audit  moyen  d'exposition  puis  jusqu'a  ladite  unite  de  traitement; 
un  moyen  de  discrimination  (18,19)  pour  fournir  un  signal  de  discrimination  en  fonction  du  type  de 

materiau  photosensible  debite  par  ladite  unite  de  debit;  et 
un  moyen  de  commande  de  procede  (310)  pour  commander  les  conditions  de  traitement  dans 

is  ladite  unite  de  traitement  en  reponse  audit  signal  de  discrimination; 
caracterise  par: 
un  moyen  de  signalisation  (S2.S3)  pour  fournir  un  premier  signal  representatif  de  la  fin  de 

I'exposition  de  ladite  longueur  debitee  de  materiau  et  un  deuxieme  signal  representatif  de  la  fin  au 
moins  du  developpement  de  ladite  longueur  exposee  de  materiau  par  ladite  unite  de  traitement;  et  un 

20  moyen  de  jugement,  compris  dans 
ledit  moyen  de  commande  de  procede  (310),  pour  generer  un  signal  de  jugement  en  reponse  audit 

signal  de  discrimination  et  auxdits  premier  et  deuxieme  signaux, 
ledit  moyen  d'exposition  (3)  etant  dispose  pour  etre  valide  en  reponse  audit  signal  de  jugement 

pour  I'exposition  de  ladite  longueur  debitee  de  materiau, 
25  ledit  signal  de  jugement  etant  un  premier  ou  deuxieme  signal  de  jugment  selon  que  ledit  signal  de 

discrimination  indique  que  la  longueur  debitee  de  materiau  suivante  respectivement  est  ou  n'est  pas  du 
meme  type  de  materiau  que  la  longueur  exposee  de  materiau  la  plus  recente. 

ledit  premier  signal  de  jugement  validant  ledit  moyen  d'exposition  (3)  en  reponse  a  la  reception 
dudit  premier  signal  representatif  de  la  fin  de  I'exposition  de  ladite  longueur  exposee  de  materiau  la 

30  plus  recente. 
ledit  deuxieme  signal  de  jugement  validant  ledit  moyen  d'exposition  a  un  premier  point  dans  le 

temps  anterieur  a  un  deuxieme  point  dans  le  temps  representatif  de  la  fin  du  developpement  de  ladite 
longueur  exposee  de  materiau  en  train  d'etre  developpee,  ledit  premier  point  dans  le  temps  etant 
anterieur  audit  deuxieme  point  par  une  periode  de  temps  suffisante  pour  la  fin  de  I'exposition  par  ledit 

35  moyen  d'exposition  (3)  de  la  longueur  de  materiau  suivante. 

2.  Appareil  selon  la  revendication  1  ,  caracterise  en  ce  que  ledit  moyen  de  signalisation  (S2.S3)  comprend 
des  capteurs  pour  detecter  le  deplacement  de  ladite  longueur  de  materiau  par  ledit  moyen  d'achemine- 
ment. 

40 
3.  Appareil  selon  la  revendication  2,  caracterise  en  ce  que  lesdits  capteurs  comprennent  un  premier 

capteur  (S2)  dispose  a  une  entree  dudit  bac  de  developpement  (11,12)  pour  fournir  ledit  premier  signal 
representatif  de  la  fin  de  I'exposition  quand  ledit  premier  capteur  detecte  que  ladite  longueur  exposee 
de  materiau  est  entree  dans  ledit  bac  de  traitement  (11,12). 

45 
4.  Appareil  selon  la  revendication  1,  caracterise  en  ce  que  ledit  moyen  de  signalisation  comprend  un 

temporisateur  pour  generer  des  signaux  de  temporisation  relatifs  au  deplacement  de  ladite  longueur  de 
materiau  afin  de  fournir  ledit  premier  signal  representatif  de  la  fin  de  I'exposition  et  ledit  deuxieme 
signal  representatif  de  la  fin  d'au  moins  le  developpement. 

50 
5.  Appareil  selon  I'une  quelconque  des  revendications  1  a  4,  caracterise  en  ce  que  ledit  moyen  de 

jugement  comprend  un  temporisateur  pour  commander  la  temporisation  de  commencement  de  I'expo- 
sition  dudit  moyen  d'exposition  (3)  pour  la  longueur  de  materiau  suivante. 

55  6.  Appareil  selon  I'une  quelconque  des  revendications  1  a  5,  caracterise  en  ce  que  ladite  unite  de 
traitement  (C)  comprend  un  bac  stabilisateur  (14,15)  dispose  en  aval  dudit  bac  de  fixage  (13),  et  ledit 
moyen  de  signalisation  (S6)  est  dispose  pour  fournir  ledit  deuxieme  signal  en  reponse  au  deplacement 
de  ladite  longueur  de  materiau  hors  dudit  bac  stabilisateur. 
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.  Appareil  selon  I'une  quelconque  des  revendications  1  a  5,  caracterise  en  ce  que  ledit  moyen  de 
signalisation  (S3)  est  dispose  pour  fournir  ledit  deuxieme  signal  en  reponse  au  deplacement  de  ladite 
longueur  de  materiau  hors  dudit  bac  de  developpement. 

.  Appareil  selon  I'une  quelconque  des  revendications  1  a  7,  caracterise  en  ce  que  ladite  periode  de 
temps  correspond  au  temps  mis  par  ladite  longueur  de  materiau  pour  etre  acheminee  depuis  ladite 
unite  de  debit  (6,7,8)  jusqu'a  une  entree  dudit  bac  de  developpement  (11,12). 

.  Appareil  selon  I'une  quelconque  des  revendications  1  a  8,  caracterise  en  ce  que  ledit  moyen 
d'acheminement  (B.R1-R22)  comprend  un  systeme  d'acheminement  de  vitesse  superieure  (R1-R22) 
pour  ladite  unite  de  traitement  (C)  et  un  systeme  d'acheminement  de  vitesse  inferieure  (B)  pour  ledit 
moyen  d'exposition  (3). 

0.  Appareil  selon  la  revendication  9,  caracterise  en  ce  que  ledit  moyen  de  jugement  est  dispose  pour 
commander  ledit  systeme  d'acheminement  de  vitesse  inferieure  (B)  pour  changer  la  vitesse  d'achemi- 
nement  en  fonction  du  type  dudit  materiau. 

1.  Appareil  selon  la  revendication  9  ou  la  revendication  10,  caracterise  en  ce  que  ledit  moyen  d'achemine- 
ment  (B.R1-R22)  est  dispose  pour  changer  sa  vitesse  d'acheminement  pour  satisfaire  aux  conditions  de 
traitement  appropriees  audit  type  de  materiau  suivant  lorsque  le  type  de  la  longueur  de  materiau 
suivante  est  discrimine  par  ledit  moyen  de  discrimination  (18,19)  comme  etant  different  du  type  de  la 
longueur  exposee  de  materiau  la  plus  recente  et  lorsque  le  moyen  de  signalisation  (S2.S3)  fournit  ledit 
deuxieme  signal  relatif  a  la  longueur  exposee  de  materiau  la  plus  recente. 
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