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@  Photographic  processing  tanks. 

@  A  photographic  film  developing  tank  having  a  valve  means 
in  the  lid  which  acts  to  release  pressure  inside  the  tank.  The 
valve  may  include  a  manually  operable  plunger  (25)  which  lifts 
a  valve  member  (23)  from  its  seat  (20)  when  depressed  by  the 
operator. 
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valve  may  include  a  manually  operable  plunger  (25)  which  lifts 
a  valve  member  (23)  from  its  seat  (20)  when  depressed  by  the 
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P h o t o g r a p h i c   p rocess ing   tanks  for  p roces s ing   l engths   of  e x p o s e d  

p h o t o g r a p h i c   film  are  well  known  and  they  consis t   e s s e n t i a l l y   of  a  

l i g h t - t i g h t   tank  in  which  the  film,  a r r a n g e d   in  a  spiral   coil,  is 

s u p p o r t e d   on  a  holder.   The  film  is  loaded  onto  the  holder  u n d e r  

d a r k r o o m   c o n d i t i o n s ,   such  as  s a f e l i g h t   i l l u m i n a t i o n   or  in  t o t a l  

da rkness .   The  holder  is  then  placed  in  the  tank  and  the  tank  is 

made  l i g h t - t i g h t .   T h e r e a f t e r ,   the  p roces s ing   can  be  a c c o m p l i s h e d  

with  the  tank  in  normal  l ight ing   c o n d i t i o n s .  

The  p roces s ing   so lu t ions   are  i n t r o d u c e d   in  turn  into  the  t a n k  

and  they  must  move  freely  over  the  film  su r f ace   so  that  s o l u t i o n s  

which  have  been  e x h a u s t e d   in  c e r t a in   areas   of  the  film  emulsion  may 
be  moved  to  other   areas   of  the  film.  S imilar ly ,   so lu t ions   w h i c h  

have  not  been  i n v o l v e d   in  a  g r e a t   deal   of  a c t i v i t y ,   and  a r e ,  

t h e r e f o r e ,   not  exhaus t ed ,   must  be  moved  to  those  a reas   of  the  f i lm 

where  i n t e r a c t i o n   with  the  film  emulsion  is  g r e a t e r .   This  p e r i o d i c  

movement   of  the  p rocess ing   solut ion  is  c o n v e n i e n t l y   brought   about  by 

comple t e ly   i nve r t ing   the  p rocess ing   tank  at  r egu la r   i n t e r v a l s .   To  

p reven t   p rocess ing   solut ion  from  pouring  out  of  the  tank  when  it  is 

i n v e r t e d ,   it  is  usual  to  provide  an  outer   seal  cap  which  is  a r r a n g e d  

to  cover  the  opening  in  the  top  of  the  tank  through  which  t h e  

p r o c e s s i n g   s o l u t i o n s   e n t e r   and  l e a v e   the  t ank   and  it  is  s e a l e d  

around  its  pe r iphe ry   to  the  top  of  the   t a n k .  

During  the  p rocess ing   of  the  film  emulsion,   gas  is  evolved  a n d ,  

as  it  c a n n o t   e s c a p e   from  the  t a n k ,   the  p r e s s u r e   in  the  t a n k  

i n c r e a s e s .  

It  has  been  found  in  p r a c t i c e   tha t ,   when  the  outer   seal  cap  is 

e v e n t u a l l y   removed  from  the  tank  so  that  the  p rocess ing   solut ion  c a n  
be  poured  from  the  tank,  there   is  a  t endency   for  the  p r o c e s s i n g  

l iquid   to  s p u r t .   The  s o l u t i o n s   which  are  e m p l o y e d   in  f i l m  



process ing   may  be  toxic  and/or   a  skin  i r r i t an t   and  it  is  u n d e s i r a b l e  

that  these  so lu t ions   should  spurt  on  to  the  o p e r a t o r ' s   hands  or 

c lo thes .   It  is  even  more  impor tan t   that  the  so lu t ions   should  not  be 

a l lowed  to  spurt  into  the  o p e r a t o r ' s   face  as  this  may  n e c e s s i t a t e  

medical  t r e a t m e n t .  

Accord ing   to  the  p resen t   inven t ion ,   a  film  deve loping   tank  is 

provided  with  valve  means  for  lower ing  the  p ressure   in  the  t a n k .  

The  valve  means  may  be  manually  o p e r a t e d   or  it  may  be  a r r a n g e d  

to  ope ra t e   a u t o m a t i c a l l y   to  lower  the  p ressure   when  the  p r e s s u r e  
builds  up  to  a  p r e d e t e r m i n e d   l e v e l .  

In  order  that  the  invent ion   may  be  more  readi ly   unde r s tood ,   it 

will  now  be  desc r ibed   by  way  of  example  only,  with  r e f e r e n c e   to  t h e  

a c c o m p a n y i n g   drawings,  in  w h i c h : -  

Figure  1  is  a  s ec t iona l   side  e l eva t ion   of  a  film  p r o c e s s i n g  

t a n k ;  

Figure  la  is  an  u n d e r n e a t h   plan  view  of  part  of  the  lid  of  t h e  

tank  of  F igure   1; 

F igures   2  and  3  are  a  s ec t iona l   side  e l eva t ion   and  a  p l an ,  

r e s p e c t i v e l y ,   of  part  of  the  outer   seal  cap  in  a c c o r d a n c e   with  an  
embodiment   of  the  i n v e n t i o n ;  

F igures   2a  and  3a  show  a  modif ied  form  of  the  embodiment   of  

F igures   2  and  3;  a n d  

Figures   4  to  7  are  s ec t iona l   side  e l e v a t i o n s   of  a l t e r n a t i v e  

forms  of  the  i n v e n t i o n .  

R e f e r r i n g   to  Figure  1,  a  film  p rocess ing   tank  comprises   a  

genera l ly   cy l ind r i ca l   o p e n - t o p p e d   c o n t a i n e r   1  c o n t a i n i n g   a  f i l m  

holder  3.  This  holder  has  a  cen t r a l   hollow  tube  5  and  at  least   one  

pair  of  annular   support   plates   7  removably   mounted  on  the  tube.  T h e  

pla tes   have  spiral   wound  ribs  the reon   and  the  l a t e r a l   edges  of  a  

strip  of  film  to  be  p rocessed   (not  shown)  are  l oca t ed   in  the  s p a c e s  
be tween   a d j a c e n t   turns  of  the  ribs.  A  lid  s t r u c t u r e   9  is  r e m o v a b l y  

mounted  on  the  top  end  of  the  con t a ine r   1  and,  when  it  is  so  f i t t e d ,  

the  lower  end  of  a  funnel  por t ion  11  of  the  lid  s t r u c t u r e   p r o j e c t s  

into  the  upper  end  of  the  hollow  tube  5.  The  solut ions   r equ i red   to  

bring  about  the  various  p rocess ing   o p e r a t i o n s   are  poured  in  t u r n  



into  the  upper  end  of  the  lid  s t r u c t u r e   and  they  flow  down  t h e  

hollow  tube  into  the  tank.  Similar ly ,   spent  p rocess ing   so lu t ion   is 

removed  by  inver t ing   the  t a n k .  

An  outer   seal  cap  13  of  r e s i l i en t   ma te r i a l   has  an  a n n u l a r ,  

downward ly   ex t end ing ,   rib  15  which  fits  t ight ly   into  an  a n n u l a r  

channel   ex tend ing   around  the  upper  su r f ace   of  the  lid  s t r u c t u r e .   A 

valve  means  17  is  l oca t ed   in  the  seal  cap  to  enable  p ressure   in  t h e  

tank  to  be  r educed   before   the  cap  is  removed  from  the  lid  s t r u c t u r e .  

In  the  a r r a n g e m e n t   shown  in  F i g u r e   1,  the  cap  has  a  c e n t r a l  

downward ly   ex t end ing   por t ion   19  with  an  a p e r t u r e   forming  an  a n n u l a r  

valve  seat  20  at  its  lower  end.  A  valve  assembly  21  has  an  a n n u l a r  

t h r e a d e d   port ion  22  which  sc rews   on  to  the  por t ion   19  to  cause  a  

valve  member  23  to  engage  with  the  valve  seat  on  the  unders ide   o f  

the  a p e r t u r e   20.  The  valve  member  is  a t t a c h e d   to  the  por t ion  22  by 

radia l ly   ex tend ing ,   r e s i l i en t   spider  arms  24  (see  Figure   la)  w h i c h  

form  a  biassing  spring.   A  plunger   25  ex tends   into  the  a p e r t u r e   20 

close  to  the  valve  member  23.  Any  build  up  of  p ressure   in  the  t a n k  

urges  the  valve  member  23  aga ins t   the  valve  seat  of  the  por t ion   19 

to  close  off  the  a p e r t u r e .   To  r e l ease   the  p ressure ,   the  plunger  25 

is  manually  pressed  downward ly   from  outs ide   the  tank  to  d isplace   t h e  

valve  member  from  the  unders ide   of  the  a p e r t u r e .  

In  the  a r r a n g e m e n t   shown  in  Figures   2  and  3,  the  cap  13  has  a  

small  a p e r t u r e   26  t h e r e t h r o u g h   and  a  r o t a t a b l e   plate   27  is  a r r a n g e d  

to  lie  on  the  upper  su r face   of  the  cap  so  as  to  over l ie   and  c o v e r  

the  a p e r t u r e   26.  A  spring  29  urges  the  plate  into  a  posi t ion  w h e r e  

it  covers  the  a p e r t u r e   26.  On  the  unders ide   of  the  plate  27  t h e r e  

may  be  an  e n l a r g e d   r e c e s s   30  as  shown  in  F i g u r e s   2a  and  3a  

r e s p e c t i v e l y ,   so  as  to  provide  a  buffer   r e se rvo i r   which  r e d u c e s  

spur t ing   and  an  opening  31  leads  to  the  upper  sur face   of  the  p l a t e .  

The  plate  can  be  r o t a t e d   manually  aga ins t   the  ac t ion   of  the  s p r i n g  
until  the  recess   30  over l ies   the  a p e r t u r e   26  in  the  cover  and  t h e  

in te r io r   of  the  tank  is  in  c o m m u n i c a t i o n   with  the  outs ide   of  t h e  

t a n k .  

Figure  4  shows  a  similar  a r r a n g e m e n t   to  that  shown  in 

Figures   2  and  3  where  a  plate  35  is  s l idable  in  a  guide  37  p r o v i d e d  



on  the  upper  su r f ace   of  the  cap  13.  A  spring  39  urges  the  plate  35 

to  a  posi t ion  where  it  over l ies   and  covers  the  a p e r t u r e  2 6   in  t h e  

cap.  An  en la rged   recess   41  may  be  i n c o r p o r a t e d   in  the  unders ide   of  

guide  37  above  the  a p e r t u r e   26  as  shown  in  Figure  4a,  and  an  

a p e r t u r e   42  leads  to  the  upper  sur face   of  the  guide.  The  plate  35 

has  an  opening  43  t h e r e t h r o u g h   and  it  can  be  manually  d isp laced   to  a 

posi t ion  w h e r e  t h e   opening  43  in  the  plate  is  in  a l ignment   with  t h e  

a p e r t u r e   26  and  the  recess   41. 

Figure  5  shows  a  valve  means  which  o p e r a t e s   when  t h e  

in te rna l   p ressure   in  the  tank  r eaches   a  p r e d e t e r m i n e d   value.  A 

hollow  boss  45  in  the  cap  13  con ta ins   a  spring  loaded  plunger  49. 

The  plunger  bears  agains t   a  valve  seat  51  to  close  it  off  but,  when  

the  in te rna l   p ressure   rises  s u f f i c i e n t l y   to  lift  the  plunger  a w a y  
from  the  valve  seat ,   the  in te r io r   of  the  tank  is  in  c o m m u n i c a t i o n  

with  the  ex t e r io r   of  the  tank  through  an  a p e r t u r e   53  in  the  boss .  

In  the  a r r a n g e m e n t   shown  in  F igures   6  and  7,  a  boss  57  is 

formed  on  the  unders ide   of  the  cap  13  and  a  spring  loaded  p l u n g e r  

59,  61,  r e s p e c t i v e l y ,   is  l o c a t e d   in  the  boss.  In  the  F i g u r e   6 

embodiment ,   the  plunger  bears  agains t   a  valve  seat  63  sur rounding   an 

a p e r t u r e   in  the  cap  13  and,  in  the  Figure  7  embodiment ,   the  p l u n g e r  

is  a  t ight  fit  in  the  a p e r t u r e   in  the  cap.  In  both  cases,   the  boss  

is  in  commun ica t i on   with  the  in te r ior   of  the  tank  and,  by  m a n u a l l y  

depress ing   the  plunger ,   gas  in  the  tank  can  escape  through  the  boss  

to  the  e x t e r i o r   of  the  tank.  In  the  plunger  61,  there  is  a  p a s s a g e  
65  which  is  normally  closed  off  by  the  cap  13  but,  when  the  p l u n g e r  
is  depressed ,   one  end  of  the  passage  comes  into  commun ica t i on   w i t h  

the  in te r io r   of  the  boss  while  the  other   end  is  in  c o m m u n i c a t i o n  

with  the  e x t e r i o r   of  the  t a n k .  

In  the  a r r a n g e m e n t s   shown  in  F i g u r e s   2,  3  and  4,  t h e  

provis ion  of  the  en la rged   recess   30,  41  causes  any  liquid  mixed  w i th  

the  gas  to  be  t r a p p e d   and,   thus ,   u n d e s i r a b l e   s p u r t i n g   of  t h e  

solut ion  is  a v o i d e d .  



1.  A  p h o t o g r a p h i c   film  deve lop ing   tank  including  valve  m e a n s  

for  lower ing   the  p ressure   in  the  t a n k .  

2.  A  p h o t o g r a p h i c   film  deve lop ing   tank  a cco rd ing   to  claim  1  in 

which  the  valve  means  is  a r r a n g e d   to  be  o p e r a t e d   m a n u a l l y .  

3.  A  p h o t o g r a p h i c   film  deve lop ing   tank  acco rd ing   to  claim  1  in 

which  the  valve  means  is  a r r a n g e d   to  be  o p e r a t e d   a u t o m a t i c a l l y   w h e n  

the  p r e s su re   in  the  tank  bui lds   up  to  a  p r ede t e rmined   l e v e l .  

4.  A  p h o t o g r a p h i c   film  deve lop ing   tank  acco rd ing   to  claim  2  in 

which   the  va lve   means   c o m p r i s e s   a  c l o s u r e   member   which   is 

r e s i l i en t ly   biassed  to  the  closed  posi t ion  and  is  a r r a n g e d   to  be 

manually  movable  to  the  open  p o s i t i o n .  

5.  A  p h o t o g r a p h i c   film  deve lop ing   tank  acco rd ing   to  claim  4  in 

which  the  c losure  member  compr ises   a  movable  plate  (27;  35)  h a v i n g  

an  a p e r t u r e   which  r e g i s t e r s   with  an  a p e r t u r e   in  a  part  of  the  t a n k  

when  the  valve  is  o p e n .  

6.  A  p h o t o g r a p h i c   film  deve lop ing   tank  a cco rd ing   to  claim  5  in 

which  the  plate  (35)  is  l inear ly   s l idable  be tween   the  open  a n d  

c l o s e d   p o s i t i o n s .  

7.  A  p h o t o g r a h i c   film  deve lop ing   tank  acco rd ing   to  claim  5  in 

which  the  plate  (27)  is  r o t a t a b l e   b e t w e e n   the  open  and  c l o s e d  

p o s i t i o n s .  

8.  A  p h o t o g r a p h i c   film  deve lop ing   tank  accord ing   to  claim  4  in 

which  the  c lo su re   member  includes   a  plunger  ( 2 5 ) .  

9.  A  p h o t o g r a p h i c   film  deve lop ing   tank  acco rd ing   to  claim  8  in 

which  the  valve  means  compr ieses   an  inwardly  facing  valve  seat  ( 20 )  



formed  in  a  lid  (13)  of  the  tank,  a  movable  valve  member  (23)  

mounted  inside  the  lid  and  r e s i l i en t ly   biassed  into  engagemen t   w i th  

the  valve  seat ,   and  a  manually  operable   plunger  (25)  mounted  on  t h e  

outs ide   of  the  lid  and  ex tend ing   through  the  valve  seat  to  e n g a g e  
with  the  valve  member. 

10.  A  p h o t o g r a p h i c   film  developing   tank  accord ing   to  claim  9  in 

which  the  valve  seat  is  formed  on  an  inwardly  ex tend ing   t h r e a d e d  

annular   neck  (19)  of  the  lid,  and  the  valve  member  is  mounted  on  t h e  

said  neck  by  means  of  a  t h r e a d e d   annular   collar  ( 2 2 ) .  

11.  A  p h o t o g r a p h i c   film  developing   tank  accord ing   to  claim  10 

in  which  the  valve  member  is  c o n n e c t e d   to  the  said  collar  by  means  
of  a  p l u r a l i t y   of  r a d i a l l y   extending  r e s i l i e n t   spider  arms  ( 2 4 ) .  
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