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©  Photosensitive  material  processing  method  and  apparatus  thereof. 

©  In  a  method  of  processing  a  photosensitive  ma- 
terial  in  a  processing  solution,  a  solid  component 
and  water  are  fed  separately.  A  working  solution  is 
prepared  by  dissolving  the  solid  component  in  the 

water.  Thereafter;  the  photosensitive  material  is  pro- 
cessed  by  being  brought  in  contact  with  the  working 
solution. 

00 

FIG.  1 

17 

18s 

2A 2B W 
□  □0 
DO 
ODD 

-9 
-10 

5  ^  M  11 

8 

16 

CONTROL 
MEANS 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.4) 



1 EP  0  587  097  A1 2 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  photosen- 
sitive  material  processing  method  and  apparatus 
thereof  in  which  a  processing  agent  is  not  supplied 
in  the  form  of  a  working  solution  or  a  concentrated 
solution  but  it  is  supplied  in  the  form  of  solids  and 
water. 

Development  processing  of  silver  halide  pho- 
tosensitive  material  has  a  long  history,  and  its 
essential  technology  has  already  been  established. 
However,  the  handling  operation  of  the  processing 
agent  leaves  room  for  improvement. 

Especially,  in  laboratories  in  which  automatic 
developing  apparatus  are  used  so  as  to  process  a 
large  amount  of  silver  halide  photosensitive  ma- 
terial  periodically  or  nonperiodically,  a  large 
amount  of  processing  solution  is  consumed.  There- 
fore,  it  is  necessary  to  provide  a  large  space  for 
stocking  the  processing  solution  to  be  used.  Fur- 
ther,  it  is  also  necessary  for  stocking  the  waste 
solution.  The  above  disadvantages  have  become 
conspicuous  in  these  days. 

Concerning  the  waste  solution,  technology  to 
concentrate  it  has  been  developed  recently,  so  that 
the  space  to  stock  the  waste  solution  is  to  be 
reduced.  However,  concerning  a  space  to  stock  a 
new  processing  solution,  an  effective  method  to 
reduce  the  space  has  not  been  found  yet. 

Conventionally,  the  following  method  has  not 
been  employed:  a  processing  agent  is  supplied  in 
the  form  of  powder  or  concentrated  solution;  and 
the  supplied  powder  or  the  concentrated  solution  is 
stirred  by  a  mixer  so  that  it  can  be  dissolved  in 
water.  In  this  case,  the  following  disadvantages 
may  be  encountered.  The  dissolving  speed  of  pow- 
der  is  not  stable  and  further  powder  tends  to  scat- 
ter,  so  that  it  is  necessary  to  use  mixer  for  dissolv- 
ing  powder  in  water.  Therefore,  a  space  must  be 
provided  for  installing  the  mixer,  and  further  the 
cost  is  increased  for  the  mixer.  For  that  reason,  the 
processing  solution  has  been  supplied  in  the  form 
of  a  completely  dissolved  working  solution.  How- 
ever,  the  preserving  properties  of  the  working  solu- 
tion  are  not  good,  and  while  the  working  solution  is 
stocked,  it  is  deteriorated  by  oxidization.  Moreover, 
a  large  space  must  be  provided  to  stock  the  work- 
ing  solution.  Accordingly,  a  processing  solution 
supply  method  by  which  the  deterioration  of  a 
solution  can  be  prevented  and  the  stocking  space 
can  be  reduced  has  been  desired. 

In  order  to  overcome  the  disadvantages  de- 
scribed  above,  consideration  is  given  to  tablets 
containing  the  processing  agent.  That  is,  supplying 
tablets  formed  by  removing  water  from  the  pro- 
cessing  agent  makes  this  system  free  from  deterio- 
ration  while  it  is  stocked,  and  further  makes  the 
stocking  space  reduce. 

However,  development  efforts  have  been  con- 
centrated  on  the  supplying  of  tablets  in  place  of 
replenishing  the  processing  agent  to  a  mother  pro- 
cessing  solution,  in  order  to  make  up  for  the  dete- 

5  rioration.  Therefore,  only  the  development  of  tech- 
nology  in  which  the  tablets  are  quickly  dissolved  in 
the  mother  processing  solution  has  been  tryed,  and 
the  entire  system  to  supply  all  the  processing 
agents  in  the  form  of  tablets  has  not  been  devel- 

io  oped  yet. 
Technology  to  control  the  supply  of  processing 

agents,  dissolution  and  stirring  necessary  for  sta- 
bilizing  the  processing  of  photosensitive  materials 
has  not  been  established  yet  in  the  case  where  the 

75  processing  agents  are  supplied  not  only  in  the  form 
of  tablets  but  also  in  the  form  of  solids.  Actually,  for 
this  reason,  processing  agents  have  not  been  used 
in  the  form  of  tablets  or  solids. 

In  view  of  the  disadvantages  of  conventional 
20  technology,  the  first  object  of  the  present  invention 

is  to  provide  a  photosensitive  processing  method 
and  an  apparatus  thereof  by  which  photosensitive 
materials  can  be  stably  processed  when  the  pro- 
cessing  agent  is  supplied  in  the  form  of  solids  such 

25  as  tablets. 
The  second  problem  to  be  solved  by  the 

present  invention  is  related  to  improvements  in 
photosensitive  material  processing  technique  for 
stabilizing  development  processing  of  silver  halide 

30  photosensitive  material  over  a  long  period  of  time, 
using  the  solid  processing  agent  described  above. 

There  is  provided  an  automatic  developing  ma- 
chine  for  continuously  conducting  development 
processing  of  photosensitive  material.  In  the  auto- 

35  matic  developing  machine,  it  is  common  to  sta- 
bilize  the  processing  capacity  by  replenishing  a 
processing  agent  and  adding  an  addition  agent. 
However,  all  the  factors  relating  to  the  processing 
capacity  have  not  been  made  clear  yet.  Therefore, 

40  an  amount  of  photosensitive  material  processed  up 
to  this  time  is  employed  to  be  a  factor  relating  to 
the  processing  capacity  of  an  automatic  developing 
machine,  and  the  processing  capacity  has  been 
maintained  at  a  predetermined  level  when  new 

45  processing  agent  is  replenished  and  old  processing 
agent  is  discharged  by  overflowing  in  accordance 
with  the  amount  of  photosensitive  material  pro- 
cessed  by  the  developing  machine.  In  order  to 
make  up  for  the  deterioration  caused  by  the  lapse 

50  of  time,  the  additional  agent  is  required  to  the 
added. 

Concerning  the  replenishment  of  the  process- 
ing  agent,  a  volume  of  the  processing  agent  is 
large  in  the  condition  of  a  working  solution.  There- 

55  fore,  a  large  space  is  required  for  stocking  the 
processing  agent  in  the  form  of  a  working  solution. 
Further,  the  processing  capacity  of  the  agent  is 
deteriorated  while  it  is  stocked.  It  is  required  to 
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overcome  the  above  disadvantages.  In  the  case 
where  the  processing  agent  is  replenished  in  the 
form  of  powder  or  a  concentrated  solution,  it  is 
essentially  required  to  uniformly  dissolve  it  before 
supplying.  Therefore,  powder  or  a  concentrated 
solution  is  dissolved  in  a  different  apparatus  and 
then  supplied  to  the  developing  machine.  Alter- 
natively,  it  becomes  neccessary  to  use  a  mixer  to 
automatically  dissolve  the  powder  of  concentrated 
solution,  which  costs  much  labor,  and  the  structure 
of  the  apparatus  becomes  complicated. 

Even  when  a  preparatory  dissolving  tank  for 
previous  dissolution  is  provided,  it  takes  time  for 
the  processing  agent  to  be  replenished,  because  it 
must  be  heated  and  stirred.  Therefore,  the  prepara- 
tory  dissolving  tank  can  not  meet  the  requirement 
of  urgent  necessity. 

In  view  of  the  above  disadvantages  of  technol- 
ogy  of  the  prior  art,  the  second  object  of  the 
present  invention  is  to  provide  a  photosensitive 
material  processing  method  and  apparatus  thereof 
characterized  in  that:  when  a  processing  agent  is 
charged  in  the  form  of  solids  processing  agent 
component  and  water,  the  stocking  space  can  be 
reduced  and  the  deterioration  of  the  processing 
agent  can  be  prevented  while  it  is  stocked;  and  the 
processing  agent  can  be  dissolved  and  mixed  with- 
out  increasing  costs  and  requiring  much  labor;  and 
the  dissolving  speed  of  the  solid  processing  agent 
component  is  controlled  so  that  the  processing  can 
be  stabilized. 

SUMMARY  OF  THE  INVENTION 

The  first  object  can  be  accomplished  by  a 
photosensitive  material  processing  method  for  visu- 
alizing  a  latent  image  formed  in  silver  halide  pho- 
tosensitive  material  by  contacting  a  developing 
agent  with  the  silver  halide  photosensitive  material, 
including  the  steps  of:  charging  the  components  of 
the  developing  agent  that  have  been  divided  into  a 
solid  component  and  water  so  as  to  provide  a 
working  solution  in  which  the  solid  component  is 
dissolved  in  the  water;  and  contacting  the  working 
solution  with  the  photosensitive  material. 

The  aforementioned  object  can  be  accom- 
plished  by  a  photosensitive  material  processing 
apparatus  for  visualizing  a  latent  image  formed  in 
silver  halide  photosensitive  material  by  contacting  a 
developing  agent  with  the  silver  halide  photosen- 
sitive  material,  including:  a  means  for  charging  the 
developing  agent  that  has  been  divided  into  a  solid 
component  and  water;  and  a  stirring  means  ac- 
tivated  between  the  supplied  solid  component  and 
the  photosensitive  material. 

Further,  the  aforementioned  object  can  be  ac- 
complished  by  a  photosensitive  material  process- 
ing  method  including  the  steps  of:  charging  water 

and  a  solid  component  to  a  mother  solution  of  a 
processing  apparatus  having  a  processing  tank; 
dissolving  and  stirring  the  water  and  the  compo- 
nent  so  as  to  start  processing;  and  water  and  a 

5  solid  component  are  controlled  so  as  to  be  replen- 
ished  in  accordance  with  a  processing  amount  and 
lapse  of  time. 

The  reason  why  the  development  processing 
agent  is  supplied  in  the  form  of  solids  and  water  in 

io  the  present  invention  is  described  as  follows.  When 
the  processing  agent  is  supplied  in  the  form  of 
solids  and  a  necessary  amount  of  water  is  supplied 
from  the  city  water  supply  system,  the  volume  and 
weight  of  the  processing  agent  can  be  reduced  in 

is  the  supply  process,  so  that  the  costs  of  transporta- 
tion  and  storage  can  be  reduced,  and  the  deteriora- 
tion  of  the  processing  agent  can  be  prevented 
while  it  is  stocked. 

The  solid  component  of  the  development  pro- 
20  cessing  agent  is  uniformly  dissolved  so  that  the 

most  appropriate  concentration  can  be  provided. 
Therefore,  the  apparatus  is  constructed  so  that  a 
predetermined  amount  of  water  corresponding  to 
the  amount  of  the  solid  component  can  be  added 

25  and  an  amount  of  water  to  be  supplied  can  be 
controlled  in  accordance  with  the  dissolution  speed 
of  the  solid  component. 

Water  is  supplied  to  a  portion  where  the  solid 
component  is  supplied,  or  a  portion  close  to  it.  In 

30  other  words,  the  portion  where  the  solid  component 
is  supplied  is  not  specified,  however,  water  is  sup- 
plied  to  a  portion  in  which  the  solid  component  is 
supplied  or  to  a  portion  close  to  it  wherever  it  is. 
The  reason  is  that  the  supplied  water  can  directly 

35  act  on  the  charged  solid  component.  According  to 
the  prior  art,  consideration  has  not  been  given  to 
the  aforementioned  point.  Therefore,  dissolution  of 
the  processing  agent  supplied  in  the  form  of  solids 
can  not  be  appropriately  controlled,  and  the  pro- 

40  cessing  can  not  be  stabilized. 
According  to  the  present  invention,  water  is 

supplied  before  the  solid  component  is  supplied. 
The  reason  is  described  as  follows.  When  water  for 
dissolution  exists  beforehand,  the  solid  component 

45  can  be  stably  dissolved.  This  method  is  effective 
not  only  when  the  mother  processing  solution  is 
initially  made,  but  also  when  the  solid  component 
is  replenished.  In  the  case  of  replenishment,  when 
water  is  supplied  first  and  then  the  solid  compo- 

50  nent  is  added,  the  mother  processing  solution  is 
partially  diluted  with  the  added  water,  and  then  the 
solid  component  is  supplied  into  the  water.  There- 
fore,  the  supplied  component  first  comes  into  con- 
tact  with  the  supplied  water  or  the  diluted  process- 

55  ing  solution.  Accordingly,  the  deteriorated  process- 
ing  solution  is  not  contacted  with  the  supplied  solid 
component,  so  that  the  deteriorated  processing  so- 
lution  is  not  absorbed  by  the  supplied  solid  compo- 

3 
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nent.  Due  to  the  aforementioned  advantages,  the 
solid  component  can  be  stably  dissolved  in  water. 

According  to  the  present  invention,  a  stirring 
means  is  activated  between  the  supplied  solid 
component  and  the  photosensitive  material.  The 
reason  is  described  as  follows.  When  a  solid  com- 
ponent  such  as  tablets  is  dissolved  in  water,  it 
takes  time  for  the  solid  component  to  be  uniformly 
dissolve  in  water,  so  that  unevenness  tends  to 
occur  in  the  photosensitive  material  when  it  is  in  a 
region  where  the  solid  component  is  being  dis- 
solved.  For  this  reason,  the  stirring  means  is  ac- 
tivated  between  the  supplied  solid  component  and 
the  photosensitive  material  in  order  to  prevent  the 
occurrence  of  a  sharp  change. 

According  to  the  present  invention,  a  partition 
member  through  which  the  processing  solution  can 
pass  is  provided  between  the  supplied  solid  com- 
ponent  and  the  photosensitive  material.  The  reason 
is  described  as  follows.  The  supplied  solid  compo- 
nent  is  prevented  from  moving  and  directly  coming 
into  contact  with  the  photosensitive  material,  and 
also  a  distance  between  the  supplied  solid  compo- 
nent  and  the  photosensitive  material  is  prevented 
from  being  reduced  to  a  value  smaller  than  a 
predetermined  one.  A  net-shaped  or  porous  parti- 
tion  member  may  be  used  so  that  the  processing 
solution  can  pass  through  it,  however,  a  plate- 
shaped  partition  member  having  no  holes  may  be 
used,  wherein  the  processing  solution  passes  ar- 
ound  them. 

According  to  the  present  invention,  the  mother 
processing  solution  of  the  processing  apparatus 
having  the  processing  tank  is  made  when  water 
and  a  solid  component  are  supplied.  The  reason  is 
described  as  follows.  From  the  viewpoint  of  control- 
ling  the  entire  system,  it  is  not  desirable  to  supply 
the  mother  processing  solution  through  a  different 
supply  route.  Accordingly,  the  mother  processing 
solution  is  made  when  the  water  and  solid  compo- 
nent  supply  system  is  effectively  utilized.  In  order 
to  stably  conduct  the  processing,  a  dissolving  and 
stirring  operation  is  carried  out,  and  then  the  pro- 
cessing  is  started.  Since  the  processing  solution  is 
deteriorated  as  the  processing  advances  and  also 
the  processing  solution  is  deteriorated  with  the 
lapse  of  time,  water  and  the  solid  component  are 
added. 

A  method  to  control  an  amount  of  replenishing 
solution  in  accordance  with  the  lapse  of  time  has 
already  been  developed  and  disclosed.  However, 
the  circumstances  are  quite  different  in  the  case 
where  a  solid  component  is  supplied  according  to 
the  present  invention.  Since  processing  can  not  be 
stably  continued  when  the  replenishing  solution  is 
supplied  according  to  the  conventional  method, 
consideration  is  given  to  a  factor  of  dissolving 
speed  in  the  present  invention,  and  the  replenish- 

ing  operation  of  water  and  solid  component  is 
controlled  in  accordance  with  the  amount  of  pro- 
cessing  and  the  lapse  of  time. 

In  order  to  accomplish  the  second  object,  the 
5  present  invention  is  to  provide  a  photosensitive 

material  processing  method  for  visualizing  a  latent 
image  formed  on  silver  halide  photosensitive  ma- 
terial  by  contacting  a  developing  agent  with  the 
silver  halide  photosensitive  material,  including  the 

io  steps  of:  charging  the  components  of  the  develop- 
ing  agent  that  have  been  divided  into  a  solid  pro- 
cessing  agent  component  and  water;  and  control- 
ling  the  dissolving  speed  of  the  solid  processing 
agent  component  so  as  to  stabilize  the  processing. 

is  The  present  invention  is  also  to  provide  a  pho- 
tosensitive  material  processing  apparatus  compris- 
ing:  spaces  to  accommodate  a  solid  processing 
agent  component  and  water  of  a  development 
agent,  the  concentration  of  which  is  appropriate  for 

20  developing  photosensitive  material;  a  dissolving 
speed  changing  means  that  acts  on  the  solid  pro- 
cessing  agent  component;  and  a  control  means  to 
control  the  dissolving  speed  changing  means. 

The  present  invention  is  also  to  provide  a  pho- 
25  tosensitive  material  processing  apparatus  compris- 

ing:  an  accommodation  unit  to  accommodate  a 
solid  processing  agent  component  and  water,  the 
solid  processing  agent  component  being  capable 
of  composing  a  development  agent  of  the  appro- 

30  priate  concentration  when  it  is  dissolved  in  water 
by  a  predetermined  ratio;  a  photosensitive  material 
processing  unit  communicated  with  the  accommo- 
dation  unit;  a  detection  means  to  detect  the  degree 
of  deterioration  of  the  development  processing 

35  agent  in  the  photosensitive  material  processing 
unit;  a  dissolving  means  to  change  the  dissolving 
speed  by  acting  on  the  solid  processing  agent 
component;  and  a  control  means  to  control  the 
dissolving  means  in  accordance  with  the  informa- 

40  tion  provided  by  the  detection  means. 
In  the  present  invention,  the  solid  processing 

agent  is  defined  as  follows:  the  solid  processing 
agent  is  formed  into  a  solid  body  tightly  solidified, 
or  a  solid  body  including  spaces  in  which  air  is 

45  contained;  and  the  size  of  each  solid  body  is  not 
specified,  however,  the  solid  processing  agent  is 
formed  into  a  body  of  a  predetermined  size. 

The  manufacturing  method  of  the  solid  pro- 
cessing  agent  of  the  present  invention  is  not  speci- 

50  fied,  that  is,  a  liquid  processing  agent  may  be  dried 
and  solidified,  or  processing  agent  components 
may  be  mixed  and  solidified. 

When  the  aforementioned  solid  processing 
agent  is  mixed  with  water  by  a  predetermined  ratio, 

55  a  development  processing  agent  of  an  appropriate 
concentration  can  be  provided.  In  this  case,  a 
foaming  type  processing  agent  is  not  included 
which  suddenly  foams  when  it  is  mixed  with  water. 

4 
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In  this  invention,  the  receiving  unit  is  a  space  in 
which  the  solid  processing  agent  is  dissolved,  and 
the  receiving  unit  is  not  necessarily  an  independent 
space,  but  a  space  communicated  with  the  pho- 
tosensitive  material  processing  unit  so  that  the  pro- 
cessing  solution  can  enter  the  space. 

In  this  invention,  the  dissolution  means  posi- 
tively  acts  upon  the  solid  processing  agent  charged 
into  the  receiving  unit  so  as  to  dissolve  the  solid 
processing  agent  in  water,  wherein  the  operational 
speed  of  the  dissolution  means  can  be  varied. 
Therefore,  the  temperature  and  the  rate  of  stirring, 
which  are  factors  participating  in  dissolution,  can 
be  varied. 

In  this  invention,  the  control  means  is  operated 
in  the  following  manner.  According  to  the  informa- 
tion  sent  from  the  development  processing  agent 
deterioration  detection  means  provided  in  the  pho- 
tosensitive  material  processing  unit,  the  control 
means  controls  the  dissolution  means  so  as  to 
control  the  dissolution  means  of  the  solid  process- 
ing  agent.  In  this  way,  the  processing  solution  can 
be  replenished  to  make  up  for  the  deterioration  of 
the  development  processing  agent,  and  the  pro- 
cessing  performance  can  be  stably  maintained. 

When  the  temperature  is  high,  the  dissolving 
speed  is  high,  and  when  the  temperature  is  low, 
the  dissolving  speed  is  low.  The  stirring  means 
positively  acting  upon  the  solid  processing  agent 
may  be  a  means,  for  example,  to  rub  with  brushes, 
to  blow  liquid,  or  to  oscillate  the  solid  processing 
agent.  When  the  operational  speed  of  the  stirring 
means  is  varied,  the  moving  speed  of  the  solution 
around  the  solid  processing  agent  is  changed,  so 
that  the  dissolving  speed  can  be  varied. 

In  this  invention,  from  an  indirect  viewpoint,  the 
factors  to  detect  the  degree  of  deterioration  of  the 
development  processing  agent  are  an  amount  of 
processed  photosensitive  materials,  and  a  period  of 
time  that  has  lapsed.  Also,  from  a  direct  viewpoint, 
the  factors  to  detect  the  degree  of  deterioration  of 
the  development  processing  agent  is  a  degree  of 
deterioration  measured  by  means  of  optical  trans- 
mission  measurement  or  pH  measurement. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  sectional  view  of  a  photosensitive 
material  processing  apparatus  of  an  example  of 
the  present  invention; 
Fig.  2  is  a  sectional  view  of  the  above  appara- 
tus; 
Fig.  3  is  a  block  diagram  of  an  exemplary  pho- 
tosensitive  material  processing  method  of  the 
present  invention; 
Fig.  4  is  a  block  diagram  of  a  photosensitive 
material  processing  method  of  another  example 
of  the  present  invention; 

Fig.  5  is  a  characteristic  diagram  showing  the 
lowered  processing  capacity  of  a  mother  solu- 
tion; 
Fig.  6  is  a  characteristic  diagram  showing  the 

5  dissolution  speed  of  a  solid  processing  agent; 
Fig.  7  is  a  characteristic  diagram  showing  a 
model  of  the  deterioration  of  a  mother  solution 
and  the  supplement  of  a  processing  agent  in 
supplementary  dissolution; 

io  Fig.  8  is  a  flow  chart  of  an  example; 
Fig.  9  is  a  sectional  view  of  a  photosensitive 
material  processing  apparatus  of  an  example; 
and 
Fig.  10  is  a  sectional  view  of  the  photosensitive 

is  material  processing  apparatus  taken  from  the 
direction  of  arrow  K. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

20 
With  reference  to  the  attached  drawings,  a 

specific  example  of  the  present  invention  will  be 
explained  as  follows. 

Fig.  1  is  a  sectional  view  showing  an  overall 
25  arrangement  of  the  photosensitive  material  pro- 

cessing  apparatus  of  an  example  of  the  present 
invention.  In  Fig.  1,  the  section  of  a  processing  tank 
1  is  shown,  wherein  the  view  is  taken  from  the 
upstream  side  of  the  flow  of  the  photosensitive 

30  material.  A  charging  means  8  to  charge  a  solid 
component  T  of  the  processing  agent,  and  a  pipe 
12  to  charge  water  W  to  be  used  as  dissolving 
water  are  provided  in  the  upper  portion  of  a  pro- 
cessing  agent  charging  unit  4. 

35  The  processing  agent  charging  unit  4  is  pro- 
vided  in  a  space  formed  between  a  side  wall  of  the 
processing  tank  1  and  a  side  plate  2B  of  a  rack 
used  for  the  conveyance  of  photosensitive  material, 
so  that  the  solid  component  can  not  directly  enter  a 

40  photosensitive  material  conveying  passage.  A  ro- 
tary  blade  6,  which  is  a  stirring  means,  is  provided 
in  a  space  separated  by  a  partition  member  5  such 
as  a  net  or  a  plate  having  holes  through  which  the 
processing  solution  can  pass.  By  the  action  of  the 

45  rotary  blade  6,  the  dissolution  of  the  solid  compo- 
nent  is  facilitated,  and  further  the  dissolved  pro- 
cessing  solution  is  uniformly  dispersed  in  the  pro- 
cessing  tank  1  . 

The  rotary  blade  6  is  driven  by  a  gear  unit 
50  provided  at  the  end  of  a  conveyance  roller  3  for  the 

conveyance  rack.  It  is  to  be  understood  that  the 
stirring  means  is  not  limited  to  the  rotary  blade  6 
shown  in  the  drawing  of  the  present  invention,  and 
that  the  drive  means  of  the  rotary  blade  6  is  not 

55  limited  to  a  gear  unit  provided  at  the  end  of  the 
conveyance  roller,  either. 

For  example,  the  rotary  blade  6  may  be  driven 
by  a  motor,  the  rotational  speed  of  which  can  be 

5 
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controlled  by  a  control  means.  In  this  case,  the 
dissolving  speed  of  the  solid  component  T  can  be 
adjusted.  Therefore,  this  means  is  more  effective. 

Fig.  2  is  a  sectional  view  of  the  processing  tank 
1  including  a  processing  agent  charging  unit  4  and 
the  rotary  blade  6,  wherein  the  view  is  taken  from  a 
direction  shown  by  arrow  K  in  Fig.  1. 

Photosensitive  material  F  is  developed  with  a 
processing  agent  while  it  passes  through  a  convey- 
ance  passage  formed  by  the  conveyance  roller  3 
as  shown  in  Fig.  2.  The  processing  agent  charged 
in  the  processing  tank  1  is  deteriorated  when  the 
photosensitive  material  F  is  processed  in  the  tank 
1  ,  that  is,  components  of  the  processing  agent  are 
consumed  and  the  reaction  products  are  accu- 
mulated  in  the  processing  agent,  and  further  the 
processing  agent  is  deteriorated  with  the  age.  For 
this  reason,  it  is  necessary  to  replenish  the  pro- 
cessing  agent  so  as  to  continue  the  stable  develop- 
ment  operation. 

In  this  example,  the  processing  agent  is  replen- 
ished  in  the  form  of  solid  component  T  and  water, 
and  the  solid  component  is  dissolved  so  that  the 
processing  agent  can  be  provided  to  develop  the 
photosensitive  material.  The  solid  components  T 
accommodated  in  the  accommodation  unit  7  are 
conveyed  to  an  opening  and  charged  into  the  tank 
1  by  the  charging  means  8. 

In  the  example  shown  in  Fig.  1,  the  charging 
means  8  is  composed  of  a  lead  shaft  having  a 
spiral  groove  into  which  solid  component  T  is 
charged,  wherein  the  lead  shaft  is  driven  by  the 
motor  1  1  so  that  the  solid  component  in  the  spiral 
groove  can  be  conveyed.  When  the  rotation  of  the 
motor  11  is  controlled  by  the  controlling  means  16, 
the  charging  operation  to  charge  the  solid  compo- 
nent  can  be  controlled. 

City  water  15  is  stocked  in  a  stock  unit  14,  and 
sent  through  a  pipe  12  by  a  pump  13  connected 
with  a  control  means  16.  Then,  water  is  poured  to  a 
portion  close  to  an  opening  through  which  the  solid 
component  T  is  charged.  Water  is  poured  to  the 
opening  before  the  solid  component  is  charged. 
Therefore,  the  used  processing  solution  charged  to 
a  predetermined  level  of  the  tank  is  diluted  with  the 
charged  water.  Successively,  the  solid  component 
is  charged  into  the  water.  Accordingly,  the  charged 
solid  component  is  smoothly  dissolved.  When  the 
processing  agent  is  added  in  the  manner  described 
above,  the  solution  level  is  raised.  However,  the 
raised  level  is  lowered  to  a  predetermined  level 
when  the  processing  solution  overflows  from  an 
overflow  port  17  to  a  waste  solution  tank  18.  It  is 
preferable  that  the  waste  solution  overflows  from 
the  overflow  port  17.  Therefore,  the  overflow  port 
17  is  located  in  the  most  distant  position  from  the 
charging  unit  4. 

With  reference  to  Fig.  3,  the  essential  construc- 
tion  of  the  processing  method  of  the  present  inven- 
tion  will  be  explained  as  follows. 

A  processing  agent  20  is  properly  prepared  to 
5  develop  the  photosensitive  material.  Then,  the  pro- 

cessing  agent  20  is  already  prepared  as  intention- 
ally  divided  into  a  solid  component  21  and  water 
22.  The  solid  component  21  and  water  22  are 
seperately  and  almost  concorrently  charged  into 

io  the  tank.  The  solid  component  21  is  dissolved  25  in 
water  so  as  to  become  a  working  solution  26.  The 
working  solution  26  comes  into  contact  27  with  the 
photosensitive  material  for  development.  In  the  pro- 
cess  described  above,  various  method  can  be  ap- 

15  plied  to  manufacture  the  solid  component  21.  It  is 
not  necessarily  limited  to  the  aforementioned  meth- 
od  in  which  the  processing  solution  is  divided  into 
the  solid  component  and  water,  but  the  solid  com- 
ponent  may  be  independently  formed  when  neces- 

20  sary  components  are  combined.  The  solid  compo- 
nent  may  be  formed  into  a  solid  body,  grains  or 
powder.  Alternatively,  the  solid  component  may  be 
formed  into  a  connected  solid  body  including  gaps 
in  which  air  is  contained.  Preferably,  the  solid  com- 

25  ponent  may  be  formed  into  tablets  because  the 
handling  properties  are  excellent.  In  the  process 
shown  in  the  drawing,  the  water  separated  from  the 
processing  solution  is  used,  however,  city  water 
may  be  used  for  dissolving  the  solid  component  to 

30  compose  the  processing  agent.  Concerning  the 
place  where  the  solid  component  and  water  are 
charged  and  dissolved,  the  processing  tank  1  may 
be  provided  as  shown  in  Fig.  1  in  the  case  of  a 
processing  apparatus  having  a  processing  tank,  or 

35  a  dissolution  tank  may  be  separately  provided.  In 
the  case  of  a  processing  apparatus  having  no  pro- 
cessing  tank,  for  example,  in  the  case  of  a  pro- 
cessing  apparatus  of  coating  or  shower  type,  a 
container  to  supply  the  processing  solution  to  the 

40  coating  or  shower  means  may  be  provided. 
With  reference  to  Fig.  4,  the  second  example 

of  the  processing  method  of  the  present  invention 
will  be  explained  as  follows. 

In  the  same  manner  as  that  explained  with 
45  reference  to  Fig.  3,  a  solid  component  and  water 

are  charged  and  dissolved  in  the  processing  tank. 
The  mother  processing  solution  is  charged  to  a 
predetermined  level  of  the  processing  tank.  After 
the  processing  has  been  started,  the  processing 

50  solution  is  replenished  by  the  direction  of  the  con- 
trol  means  16  in  accordance  with  the  processing 
amount  and  the  lapse  of  time. 

In  the  aforementioned  case,  the  change  of  the 
processing  agent  caused  when  the  processing 

55  amount  increases  and  the  time  lapses,  is  pre- 
viously  investigated  and  stored  in  the  control 
means.  In  accordance  with  the  stored  data,  a  con- 
trol  operation  is  carried  out  to  make  up  for  the 

6 
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change  of  the  processing  solution.  Since  the  pro- 
cessing  agent  is  replenished  in  the  form  of  a  solid 
component  and  water,  deterioration  of  the  process- 
ing  agent  can  be  prevented.  When  the  solid  com- 
ponent  is  stocked,  reaction  water  does  not  coexist 
with  the  solid  component,  so  that  the  reaction  to 
deteriorate  the  solid  component  does  not  advance. 
For  this  reason,  it  is  necessary  to  keep  the  solid 
component  away  from  moisture.  Therefore,  the  sol- 
id  component  must  be  subjected  to  moisture-proof 
treatment,  or  moisture-proof  packing. 

As  described  above,  the  dissolution  of  the  solid 
component  is  controlled  in  a  small  space,  and  the 
processing  agent  is  separated  and  stirred  so  that 
the  photosensitive  material  can  not  come  into  con- 
tact  with  a  portion  of  the  processing  agent,  the 
concentration  of  which  is  high.  In  this  way,  the 
processing  agent  is  uniformly  dispersed.  Therefore, 
the  processing  is  not  changed  suddenly,  and  it  is 
possible  to  ensure  the  stabilization  of  processing. 

As  the  apparatus  of  the  present  invention  is 
constructed  in  the  manner  described  above,  the 
solid  component  of  processing  agent  can  be  pre- 
served  in  a  good  condition,  and  the  stock  space 
can  be  reduced.  Accordingly,  the  handling  property 
of  the  processing  agent  can  be  greatly  improved, 
and  the  stability  of  processing  can  be  ensured. 

Next,  a  specific  example  to  accomplish  the 
second  object  will  be  described  as  follows. 

The  development  processing  agent  capacity  is 
lowered  by  various  factors.  Therefore,  it  is  difficult 
to  make  up  for  the  lowered  capacity  by  simply 
adding  a  predetermined  amount  of  new  processing 
agent.  Accordingly,  in  the  present  invention,  a  plu- 
rality  of  models  are  previously  set.  Then,  various 
examples  of  processing  capacity  deterioration  are 
stored,  and  also  the  deterioration  speed  of  each 
example  is  measured  and  stored  in  a  memory  in 
the  form  of  a  master  table.  Further,  the  processing 
solution  supplementary  speed  determined  by  the 
dissolution  speed  of  the  solid  processing  agent  is 
stored  in  the  memory  with  respect  to  the  rate  of 
stirring  at  the  processing  agent  charge  unit,  the 
dissolution  temperature  and  the  relative  concentra- 
tion. 

The  master  table  is  made  in  the  following  man- 
ner: 
The  characteristics  of  the  development  processing 
agent  are  checked  at  predetermined  time  (t)  inter- 
vals.  The  deterioration  speed  AD/t  of  the  deteriora- 
tion  amount  AD  is  calculated.  The  deterioration 
supplement  changing  speed  AS/t  of  the  supple- 
ment  amount  AS  accompanying  by  the  dissolution 
of  the  solid  processing  agent,  is  previously  set  with 
respect  to  the  combination  of  the  stirring  speed 
and  the  temperature. 

In  general,  in  a  processing  system  in  which  the 
development  processing  agent  is  stocked  as  a 

mother  solution  in  the  photosensitive  material  pro- 
cessing  unit,  the  deterioration  of  the  development 
processing  agent  can  be  expressed  by  the  deterio- 
ration  of  the  processing  capacity  of  the  mother 

5  solution  as  shown  in  Fig.  5.  When  the  vertical  axis 
represents  the  processing  capacity  M  and  the  hori- 
zontal  axis  represents  the  progress  of  the  process- 
ing  and  the  elapsed  time,  the  deterioration  can  be 
expressed  by  a  downward  straight  line,  the  inclina- 

io  tion  angle  of  which  is  6  in  the  case  where  the 
processing  is  continuously  carried  out  for  a  period 
of  time  Ti  .  Next,  when  the  processing  is  stopped 
for  a  period  of  time  T2,  the  deterioration  can  be 
expressed  by  a  downward  straight  line,  the  inclina- 

15  tion  angle  of  which  is  a. 
In  the  case  where  the  aforementioned  deterio- 

ration  is  recovered  by  replenishing  a  supplemen- 
tary  solution,  the  effect  of  supplement  depends  on 
an  amount  of  the  mother  solution.  In  order  to 

20  simplify  the  explanation,  the  influence  of  supple- 
ment  will  be  explained  here  in  the  case  of  a  model 
in  which  the  amount  of  mother  solution  is  constant. 
In  the  case  where  the  amount  of  the  mother  solu- 
tion  is  different,  an  appropriate  value  can  be  pro- 

25  vided  when  a  factor  is  multiplied. 
The  processing  capacity  of  a  piece  of  solid 

processing  agent  is  defined  as  M  in  the  case  of  the 
piece  of  solid  processing  agent  is  completely  dis- 
solved  under  the  condition  that  the  amount  of 

30  mother  solution  is  specified.  Then,  the  inclination  of 
the  supplement  can  be  expressed  as  shown  in  Fig. 
6. 

The  vertical  axis  represents  the  processing  ca- 
pacity,  and  the  horizontal  axis  represents  the 

35  elapsed  time.  In  the  case  where  the  solution  is 
strongly  stirred,  the  solid  processing  agent  is  com- 
pletely  dissolved  in  a  period  of  time  ti  ,  so  that  the 
processing  capacity  reaches  the  supplementary  ca- 
pacity  M,  and  its  inclination  angle  is  /3.  When  the 

40  temperature  is  raised,  the  processing  capacity 
reaches  M  in  a  period  of  time  shorter  than  ti  . 
Accordingly,  the  inclination  angle  becomes  larger 
than  j8.  When  the  temperature  is  lowered,  the  pro- 
cessing  capacity  reaches  M  in  a  period  of  time 

45  longer  than  ti  .  Accordingly,  the  inclination  angle 
becomes  smaller  than  fi. 

In  the  case  where  the  stirring  operation  is 
weakly  conducted,  the  entire  solid  processing 
agent  is  dissolved  in  a  period  of  time  fc,  and  the 

50  processing  capacity  reaches  the  supplementary  ca- 
pacity  M.  Its  inclination  angle  is  y.  When  the  tem- 
perature  is  raised,  the  processing  capacity  reaches 
M  in  a  period  of  time  shorter  than  fc.  Accordingly, 
the  inclination  angle  becomes  larger  than  y.  When 

55  the  temperature  is  lowered,  the  processing  capac- 
ity  reaches  M  in  a  period  of  time  longer  than  fc. 
Accordingly,  the  inclination  angle  becomes  smaller 
than  y. 

7 
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As  described  above,  when  the  processing  ca- 
pacity  of  the  development  processing  agent  is 
lowered,  it  is  expressed  by  a  downward  inclination 
line,  and  when  the  solid  processing  agent  is  dis- 
solved  and  the  processing  capacity  is  increased,  its 
supplementary  capacity  is  expressed  by  an  upward 
inclination  line.  Then,  a  plurality  of  models  are  set 
as  described  above,  and  the  decrease  in  the  pro- 
cessing  capacity  and  the  increase  in  the  process- 
ing  capacity  according  to  the  dissolution  of  the 
solid  processing  agent  are  stored  in  the  master 
table.  The  decrease  in  the  processing  capacity  of 
the  development  processing  agent  is  detected  by 
the  detection  means  (not  shown),  and  the  dissolu- 
tion  speed  of  the  solid  processing  agent  is  selected 
by  the  control  means  and  the  dissolution  means  is 
controlled  in  accordance  the  selected  dissolution 
speed. 

With  reference  to  Figs.  5  and  6,  a  specific 
example  will  be  explained  as  follows.  At  the  start 
point,  the  processing  capacity  of  the  mother  solu- 
tion  is  100%.  The  supplementary  inclination  is  cho- 
sen  from  Fig.  6  so  that  it  coincides  with  a  down- 
ward  inclination  -0  shown  in  Fig.  5,  and  the  stirring 
operation  and  the  temperature  are  controlled  in 
accordance  with  the  inclination.  As  a  result  of  the 
foregoing  control  operation,  the  decrease  in  the 
processing  capacity  of  the  mother  solution  can  be 
prevented  until  one  piece  of  the  solid  processing 
agent  is  completely  dissolved.  In  this  way,  the 
processing  capacity  can  be  stably  maintained. 

The  time  interval  to  detect  the  degree  of  dete- 
rioration  of  the  development  processing  agent  is 
appropriately  set  within  a  range  of  time  in  which 
the  solid  processing  agent  is  completely  dissolved. 

In  order  to  control  the  dissolution  speed  of  the 
solid  processing  agent,  a  foaming  type  solid  pro- 
cessing  agent  is  not  applied  to  the  present  inven- 
tion,  whereas  the  foaming  type  solid  processing 
agent  is  suddenly  foamed  and  dissolved  when  it 
comes  into  contact  with  water. 

Since  the  dissolution  speed  is  different  in  each 
processing  agent,  the  dissolution  speed  is  not 
specified,  however,  it  is  preferable  that  the  dissolu- 
tion  speed  is  low,  or  the  processing  agent  is  dif- 
ficult  to  be  dissolved.  It  is  also  preferable  that  the 
dissolution  speed  can  be  increased  when  the  dis- 
solution  means  acts  on  the  processing  agent.  Es- 
sentially,  the  deterioration  speed  of  the  develop- 
ment  processing  agent  is  gentle.  Therefore,  it  is 
preferable  that  the  dissolution  to  make  up  for  the 
deterioration  is  gently  conducted.  In  order  to  re- 
duce  the  dissolution  speed,  the  charged  solid  pro- 
cessing  agent  may  be  surrounded  so  as  to  stop  the 
communication  or  the  charged  solid  processing 
agent  may  be  cooled.  Alternatively,  a  cooler  may 
be  assembled  to  the  temperature  control  device. 

Next,  with  reference  to  a  characteristic  diagram 
shown  in  Fig.  7  and  a  flow  chart  shown  in  Fig.  8,  an 
operational  sequence  of  the  model  will  be  ex- 
plained  as  follows. 

5  A  detecting  operation  is  conducted  to  detect 
the  processing  capacity  after  a  predetermined  pe- 
riod  of  time  T  has  passed.  First,  after  the  predeter- 
mined  first  period  of  time  T  has  passed,  the  pro- 
cessing  capacity  and  the  difference  are  found,  and 

io  the  deterioration  inclination  0  is  found.  The  dissolu- 
tion  data,  the  dissolution  inclination  of  which  cor- 
responds  to  the  deterioration  inclination  of  -0  and 
-20,  is  chosen  from  the  master  table.  Then,  the 
dissolution  data  of  -20  is  applied,  and  successively 

is  the  dissolution  is  conducted  until  the  second  period 
of  time  T  has  passed.  After  the  second  period  of 
time  T  has  passed,  a  detecting  operation  is  con- 
ducted. 

The  reason  why  the  dissolution  inclination  of 
20  -20  is  applied  here  is  as  follows: 

The  deterioration  is  made  up  after  the  first  T,  and 
the  processing  capacity  is  returned  to  a  value  at 
the  start  point.  This  operation  is  conducted  on  the 
assumption  that  the  deterioration,  the  inclination  of 

25  which  is  the  same  as  that  in  the  first  T,  is  con- 
ducted  in  the  second  period  of  time  T. 

However,  the  inclination  in  the  second  period  of 
time  T  is  not  necessarily  the  same.  For  example, 
when  the  processing  is  performed  in  this  period  of 

30  time,  the  deterioration  of  a  sharper  inclination  may 
occur.  Accordingly,  the  processing  capacity  after 
the  second  T  is  not  necessarily  returned  to  the 
value  of  the  start  point.  Therefore,  the  processing 
capacity  at  the  point  of  time  is  detected,  and  the 

35  inclination  -20  to  return  to  the  value  of  the  start 
point  in  the  next  T  is  calculated.  When  the  cal- 
culated  data  is  compared  with  the  data  in  the 
master  table,  the  dissolution  inclination  equal  to  -20 
is  chosen  and  applied.  In  the  case  where  the 

40  inclination  is  the  same  in  the  second  T,  the  pro- 
cessing  capacity  is  returned  to  the  value  of  the 
start  point  by  the  dissolution  of  -20.  Accordingly, 
when  it  is  judged  that  the  processing  capacity  of 
the  point  of  time  is  the  same  as  that  of  the  start 

45  point,  the  next  supplementary  operation  is  con- 
ducted  by  the  dissolution  inclination  of  -0.  Due  to 
the  foregoing,  the  dissolution  of  -0  corresponding 
to  the  anticipated  deterioration  of  inclination  0  is 
conducted,  so  that  the  processing  capacity  in  the 

50  third  T  can  be  maintained  at  the  same  value  as  that 
of  the  start  point. 

In  this  connection,  the  charge  of  the  solid  pro- 
cessing  agent  is  controlled  in  the  following  manner: 
An  amount  of  solid  processing  agent  to  be  charged 

55  can  be  detected  by  the  difference  between  the 
detection  data  of  the  processing  capacity  and  the 
data  obtained  by  a  simulation  of  the  dissolution 
inclination  control.  According  to  the  data,  the  charg- 
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ing  operation  is  carried  out. 
Next,  with  reference  to  Figs.  9  and  10,  an 

outline  of  the  photosensitive  material  processing 
apparatus  in  which  the  present  invention  is  applied 
to  an  example  to  accomplish  the  second  object, 
will  be  explained  as  follows,  wherein  Figs.  9  and  10 
show  an  apparatus  in  which  the  apparatus  shown  in 
Figs.  1  and  2  has  been  improved. 

In  Fig.  9,  a  sectional  view  of  the  processing 
tank  1  is  shown,  wherein  the  view  is  taken  from  the 
upstream  side  of  the  photosensitive  material  flow. 
The  charging  means  8  to  charge  a  solid  compo- 
nent  T  of  the  processing  agent,  and  the  pipe  12  to 
charge  water  W  to  be  used  as  dissolving  water  are 
provided  in  the  upper  portion  of  a  processing  agent 
charging  unit  4. 

The  processing  agent  charging  unit  4  is  pro- 
vided  in  a  space  formed  between  a  side  wall  of  the 
processing  tank  1  and  a  side  plate  2B  of  a  rack 
used  for  the  conveyance  of  photographic  material, 
so  that  the  solid  component  can  not  directly  enter  a 
photosensitive  material  conveying  passage.  The  ro- 
tary  blade  6,  which  is  a  stirring  means,  and  a 
temperature  control  device  30  are  provided  in  a 
space  separated  by  a  partition  member  5  such  as 
a  net  or  a  plate  having  holes  through  which  the 
processing  solution  can  pass.  By  the  action  of  the 
rotary  blade  6,  the  dissolution  of  the  solid  compo- 
nent  is  facilitated,  and  further  the  dissolved  pro- 
cessing  solution  is  uniformly  dispersed  in  the  pro- 
cessing  tank  1  . 

The  rotary  blade  6  is  driven  by  a  motor,  the 
rotational  speed  of  which  can  be  controlled,  and 
the  motor  is  controlled  by  the  control  means  16. 

Fig.  10  is  a  sectional  view  of  the  processing 
tank  1  including  a  processing  agent  charging  unit  4 
and  the  rotary  blade  6,  wherein  the  view  is  taken 
from  the  direction  shown  by  arrow  K  in  Fig.  9. 
Photosensitive  material  F  is  developed  with  a  pro- 
cessing  agent  while  it  passes  through  a  convey- 
ance  passage  formed  by  the  conveyance  roller  3 
as  shown  in  Fig.  10. 

The  processing  agent  charged  in  the  process- 
ing  tank  1  is  deteriorated  when  the  photosensitive 
material  F  is  processed  in  the  tank  1,  that  is, 
components  of  the  processing  agent  are  consumed 
and  the  reaction  products  are  accumulated  in  the 
processing  agent,  and  further  the  processing  agent 
is  deteriorated  with  the  age.  For  this  reason,  it  is 
necessary  to  replenish  the  processing  agent  so  as 
to  continue  the  stable  development  operation. 

The  solid  components  T  accommodated  in  the 
accommodation  unit  7  are  conveyed  to  an  opening 
and  charged  into  the  tank  1  by  the  charging  means 
8.  The  time  to  charge  the  solid  components  is 
controlled  by  the  control  means  16. 

City  water  15  is  stocked  in  the  stock  unit  14, 
and  sent  through  the  pipe  12  by  the  pump  13 

connected  with  the  control  means  16.  Then,  water 
is  poured  to  a  portion  close  to  the  opening  through 
which  the  solid  component  T  is  charged. 

The  temperature  control  device  30  is  com- 
5  posed  of  a  temperature  sensor  and  a  heater,  or  a 

heater  and  cooler,  and  controller  by  the  control 
means  16. 

The  photosensitive  material  processing  method 
and  apparatus  of  the  present  invention  are  con- 

io  structed  in  the  manner  described  above.  Therefore, 
the  stock  space  for  stocking  the  processing  agent 
can  be  reduced,  and  the  deterioration  of  the  pro- 
cessing  agent  can  be  prevented  while  it  is  being 
stocked.  Further,  the  dissolution  speed  is  controlled 

is  to  make  up  for  the  lowered  processing  capacity  of 
the  processing  agent  without  costing  much  labor 
for  dissolving  and  mixing.  As  a  result,  stability  of 
processing  can  be  ensured. 

This  invention  especially,  the  solid  component 
20  and  water  for  making  processing  agent  are  sup- 

plied  into  a  processing  tank.  Therefore  it  is  not 
required  to  install  a  mixing  device  in  particular,  and 
neither  requires  particular  agent  solution  circulation 
means.  Finally,  we  strongly  express  that  using  this 

25  invention  makes  us  quicker  dissolution  solid  com- 
ponent  and  water  than  supplying  solid  component 
only  in  the  agent  solution. 

Claims 
30 

1.  A  method  of  processing  a  photosensitive  ma- 
terial  in  a  processing  solution  so  as  to  visualize 
a  latent  image  formed  in  the  photosensitive 
material,  comprising: 

35  feeding  a  solid  component  and  water 
which  forms  the  processing  solution  by  mixing 
thereof; 

preparing  a  working  solution  by  dissolving 
the  solid  component  in  the  water;  and 

40  processing  the  photosensitive  material  by 
bring  it  in  contact  with  the  working  solution. 

2.  The  method  of  claim  1  ,  wherein  the  solid  com- 
ponent  and  the  water  are  arranged  to  be  sup- 

45  plied  into  a  processing  tank  which  the  pho- 
tosensitive  material  is  processed. 

3.  The  method  of  claim  1  ,  wherein  the  solid  com- 
ponent  and  the  water  are  arranged  to  be  sup- 

50  plied  into  an  accomodation  uit  beside  of  a 
processing  unit. 

4.  The  method  of  claim  1  ,  wherein  the  solid  com- 
ponent  is  made  in  a  form  of  a  tablet. 

55 
5.  The  method  of  claim  1,  wherein  the  water  is 

fed  to  a  supply  portion  to  which  the  solid 
component  is  supplied  or  a  neighboring  portion 

9 
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of  the  supply  portion. 

6.  The  method  of  claim  1,  wherein  the  water  is 
fed  in  advance  to  the  supply  of  the  solid  com- 
ponent. 

7.  A  method  of  processing  a  photosensitive  ma- 
terial  in  a  processing  solution  so  as  to  visualize 
a  latent  image  formed  in  the  photosensitive 
material,  comprising: 

feeding  the  solid  component  and  water  in 
a  mother  solution  of  the  processing  solution  in 
a  vessel; 

starting  processing  the  photosensitive  ma- 
terial  after  dissolving  and  agitating  the  solid 
component  in  the  water;  and 

replenishing  the  water  and  the  solid  com- 
ponent  in  accordance  with  an  amount  of  the 
processed  photosensitive  material  or  a  laps  of 
working  hours  of  the  processing  solution. 

8.  A  method  of  processing  a  photosensitive  ma- 
terial  in  a  processing  solution  so  as  to  visualize 
a  latent  image  formed  in  the  photosensitive 
material,  comprising: 

feeding  the  solid  component  and  water 
separately  in  a  mother  solution  of  the  process- 
ing  solution  in  a  vessel;  and 

controlling  the  dissolving  speed  of  the  sol- 
id  component  so  as  to  stabilize  the  processing 
capability  of  the  processing  solution. 

9.  The  method  of  claim  8,  wherein  the  solid  com- 
ponent  and  the  water  are  arranged  to  be  sup- 
plied  into  a  processing  tank  which  the  pho- 
tosensitive  material  is  processed. 

10.  The  method  of  claim  8,  wherein  the  solid  com- 
ponent  and  the  water  are  arranged  to  be  sup- 
plied  into  an  accomodation  uit  beside  of  a 
processing  unit. 

11.  An  apparatus  for  processing  a  photosensitive 
material  in  a  processing  solution  so  as  to  visu- 
alize  a  latent  image  formed  in  the  photosen- 
sitive  material,  comprising: 

a  feeder  to  feed  the  solid  components  and 
water  which  forms  the  processing  solution  by 
mixing  thereof;  and 

an  agitator  working  between  the  fed  solid 
component  and  the  photosensitive  material. 

12.  The  method  of  claim  11,  wherein  the  solid 
component  and  the  water  are  arranged  to  be 
supplied  into  a  processing  tank  which  the  pho- 
tosensitive  material  is  processed. 

13.  The  method  of  claim  11,  wherein  the  solid 
component  and  the  water  are  arranged  to  be 
supplied  into  an  accomodation  uit  beside  of  a 
processing  unit. 

5 
14.  The  apparatus  of  claim  11,  further  comprising 

a  partition  member  between  the  fed  solid  com- 
ponent  and  the  photosensitive  material, 
wherein  the  partition  member  is  made  to  allow 

io  the  processing  solution  to  pass  therethrough. 

15.  An  apparatus  for  processing  a  photosensitive 
material  in  a  processing  solution  so  as  to  visu- 
alize  a  latent  image  formed  in  the  photosen- 

15  sitive  material,  comprising: 
a  container; 
a  feeder  to  feed  the  solid  components  and 

water  separately  in  the  container; 
a  agitator  capable  of  changing  the  dissolv- 

20  ing  speed  of  the  solid  component;  and 
a  controller  to  control  the  agitator  so  as  to 

change  the  dissolving  speed. 

16.  An  apparatus  for  processing  a  photosensitive 
25  material  in  a  processing  solution  so  as  to  visu- 

alize  a  latent  image  formed  in  the  photosen- 
sitive  material,  comprising: 

a  vessel  in  which  a  mother  solution  of  the 
processing  solution  is  stored; 

30  a  container  communicated  with  the  vessel; 
a  feeder  to  feed  the  solid  components  and 

water  separately  in  the  container; 
a  agitator  capable  of  changing  the  dissolv- 

ing  speed  of  the  solid  component; 
35  a  sensor  to  detect  the  degree  of  the  dete- 

rioration  of  the  processing  solution;  and 
a  controller  to  control  the  agitator  so  as  to 

change  the  dissolving  speed  on  the  basis  of 
the  detection  result  of  the  sensor. 

40 

45 

50 

10 



EP  0  587  097  A1 

11 



EP  0  587  097  A1 

12 



O D  

I  I 

5 t  
DC-  
O F  



r 
< ( / .  
_|LL 
< C  

i  ^   ^-  rr- 

I  . . . u - L   I 



EP  0  587  097  A1 

F I G .   5  

M 

O  
z  

LUQ 
o <  
O i  
l T <  

C O N T I N U O U S  
P R O C E S S I N G  

e  

D E T E R I O R A T I O N  
IN  P R O C E S S I N G  

+ 
D E T E R I O R A T I O N  
WITH  A G E  

S T O P P A G E   O F  
P R O C E S S I N G  

D E T E R I O R A T I O N  
WITH  A G E  

D E T E R I O R A T I O N  
IN  P R O C E S S I N G  

+  
D E T E R I O R A T I O N  
WITH  AGE  \  

]  C O N T I N U O U S   i 
]  P R O C E S S I N G   | 
K  >l 

0  
( S T A R T   P O I N T )  

T1 12  T 3  

P R O G R E S S   OF  P R O C E S S I N G   A N D  
E L A P S E D   TIME  (T) 

F I G .   6  

H I G H  
T E M P E R A T U R E  

M E D I U M  
T E M P E R A T U R E  
L O W  
T E M P E R A T U R E  

S T I R R I N G   ( S T R O N G )   S T I R R I N G   ( W E A K )  

( S T A R T   P O I N T )  E L A P S E D   TIME  (t) 

15 



iP  0  587  097  A1 

- I G .   7  

( S T A R T   P O I N T )  
z L A P b f c U   I  I M t   (  I  ) 

16 



EP  0  587  097  A1 

F I G .   8  

DETECTION  O F  
P R O C E S S I N G  
CAPACITY,  AND 
STORAGE  OF  S T A R T  
DATA 

START  O F  
P R O C E S S I N G  

DETECTION  O F  
P R O C E S S I N G  
CAPACITY,  AND 
S T O R A G E  
THE  FIRST  T  
INTERVAL 

C O M P A R I S O N  

MASTER  TABLE  O F  
P R O C E S S I N G  
C A P A C I T Y  

DIFFERENCE  B E T W E E N  
THE  P R O C E S S I N G  
CAPACITY  AT  T H E  
POINT  OF  TIME  AND 
THAT  AT  THE  S T A R T  
POINT  IS  F O U N D  

D E T E R I O R A T I O N  
INCLINATION  ANGLE  6 
IS  CALCULATED  F R O M  
THE  D I F F E R E N C E  

MODELS  OF  -9  AND  - 
20  ARE  C H O S E N  
FROM  THE  M A S T E R  
TABLE 

P R O C E S S I N G   O F  
- A P P R O P R I A T E  
INCLINATION  IS 
DIRECTED  (-29) 

3_ 
CARRYING  OUT:  
STIRRING  AND 
T E M P E R A T U R E  
C O N T R O L  

CHECK  OF  P R O C E S S I N G  
CAPACITY,  AND  STORAGE  P R O G R E S S   O F  
THE  SECOND  T  

'  '  P R O C E S S I N G  
INTERVAL 

17 



EP  0  587  097  A1 

18 



EP  0  587  097  A1 

F I G .   1 0  

19 



Kuropcan  Patent 
Office 

EUROPEAN  SEARCH  REPORT Application  IS  umber 
EP  93  11  4292 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category 

P,X 

P,A 

Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

EP-A-0  537  365  (KONICA  CORP.) 

*  page  24  -  page  29;  figures  1-14  * 

EP-A-0  524  414  (AGFA-GEVAERT  A.G.) 

*  page  1  -  page  6;  figure  1  * 

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  search 

THE  HAGUE 

Relevant 
to  claim 

CLASSIFICATION  OF  TIIF. 
APPLICATION  (Int.CI.5) 

I-  5 , 7 , 9 ,  
II-  16 

I,  4-7,  
II,  14-16 

G03D3/00 
G03D3/06 

TKCHNICAL  FIELDS 
SEARCIIF.I)  (lnt.CI.5) 

G03D 
G03C 

Date  of  completion  of  the  search 
27  December  1993 Boeykens,  J 

t.AIKt.UKY  UV  UIKD  IJOCIMKNTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another document  of  the  same  category A  :  technological  background O  :  non-written  disclosure P  :  intermediate  document 

1'  :  theory  or  principle  underlying  the  invention K  :  earlier  patent  document,  but  published  on,  or after  the  filing  date I)  :  document  cited  in  the  application L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 


	bibliography
	description
	claims
	drawings
	search report

