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©  Photographic  processing  apparatus. 
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©  It  is  known  to  use  continuous  belts  for  transport- 
ing  photographic  material  through  large  multi-strand- 
ed  photographic  processing  machines  so  that  the 
material  is  pulled  and  guided  through  each  of  the 
processing  stages  in  the  machine.  The  belt  is  ar- 
ranged  to  run  on  one  side  of  the  material  path  and 
special  spring  clips  are  used  to  attach  the  material  to 
the  belt.  However,  the  spring  clips  tend  to  damage 
the  belt  and  reduce  its  operational  life.  Described 
herein  is  a  belt  arrangement  for  which  clips  are  not 
required.  A  continuous  belt  (60)  having  a  plurality  of 
slots  (68)  formed  therein  is  arranged  to  travel  in  the 
material  processing  path,  the  belt  extending  across 
substantially  the  entire  width  of  the  processing  path. 
Material  (70,  72)  to  be  processed  is  threaded 
through  one  of  the  slots  (68)  in  the  belt  (60)  and 
folded  over.  This  belt  arrangement  allows  unstable 
chemistries,  such  as  redox  amplification  chemistry, 
to  be  used  in  large  processing  machines  by  reduc- 
ing  the  volumes  of  processing  solutions  required. 
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This  invention  relates  to  photographic  process- 
ing  apparatus  and  is  more  particularly  concerned 
with  multi-stranded  processing  apparatus  using  re- 
dox  amplification  chemistry. 

Large  multi-stranded  photographic  processing 
machines  are  not  normally  self-threading.  A  leading 
edge  of  the  material  to  be  processed  has  to  be 
pulled  and  guided  through  each  of  the  processing 
stages  in  the  machine.  This  is  normally  accom- 
plished  by  running  a  continuous  belt  around  the 
machine  to  provide  a  processing  path  along  which 
the  material  to  be  processed  is  towed.  The  belt  is 
arranged  to  run  on  one  side  of  the  processing  path. 
Special  spring  clips  are  connected  to  the  belt  to 
which  the  material  is  attached.  Each  clip  carries  an 
arm  to  which  the  leading  edge  of  the  material  to  be 
processed  is  secured  for  towing  through  the  var- 
ious  processing  tanks.  After  the  material  has  been 
taken  through  the  processing  tanks  by  the  continu- 
ous  belt,  it  is  detached  from  the  arm  and  joined  on 
to  a  take-up  spool. 

This  arrangement  for  towing  material  through 
the  processing  machine  is  not  entirely  satisfactory. 
In  very  wide  processing  machines,  more  than  one 
belt  is  required.  Furthermore,  the  spring  clips  tend 
to  damage  the  belt  and  reduce  its  operational  life. 
In  particular,  where  more  than  one  piece  material  is 
being  processed  at  the  same  time,  if  a  piece  fur- 
ther  away  from  the  belt  comes  out  of  the  machine 
before  a  piece  which  is  nearer  or  adjacent  the  belt, 
a  new  piece  of  material  cannot  be  added  to  the 
belt.  This  is  because  the  arm  of  the  clip  needs  to 
reach  across  the  piece  already  in  position,  and  the 
material  across  which  the  arm  is  to  extend  may  be 
damaged  or  torn  by  the  arm. 

Moreover,  multi-stranded  processing  machines 
require  large  amounts  of  processing  chemistry 
which  make  them  unsuitable  for  used  with  redox 
amplification  processes.  In  particular,  due  to  the 
instability  of  the  chemistry  involved,  it  is  necessary 
to  reduce  the  volume  of  the  processing  solutions 
as  the  rate  of  chemical  usage  is  not  solely  depen- 
dent  on  the  development  of  the  silver  in  the  ma- 
terial.  The  chemistry  can  be  self-consuming,  and 
therefore  require  an  increased  replenishment  rate 
to  overcome  this  decay. 

In  known  multi-stranded  processing  machines, 
processing  tank  volumes  cannot  be  reduced  suffi- 
ciently  to  enable  redox  amplification  processes  to 
be  utilized  due  to  having  to  allow  for  the  belt  and 
the  clip  carrying  arms  in  the  tanks. 

It  is  therefore  an  object  of  the  present  invention 
to  provide  a  belt  arrangement  for  use  in  multi- 
stranded  processing  machines  which  overcomes 
the  problems  mentioned  above. 

In  accordance  with  one  aspect  of  the  present 
invention,  there  is  provided  photographic  process- 
ing  apparatus  comprising  a  plurality  of  processing 

tanks,  each  tank  containing  processing  solution, 
and  a  transport  belt  for  transporting  material  to  be 
processed  along  a  processing  path  through  each  of 
the  processing  tanks,  characterized  in  that  the 

5  transport  belt  moves  along  the  processing  path  and 
in  that  the  belt  has  a  width  which  is  substantially 
the  same  as  the  processing  path. 

By  this  arrangement,  a  single  belt  which  is 
positioned  to  travel  along  the  processing  path 

io  through  the  processing  tanks  and  which  extends 
the  full  width  of  the  processing  path,  enables  small- 
er  volumes  of  processing  solutions  to  be  used  and 
as  a  consequence  makes  a  large  multi-stranded 
processing  machine  suitable  for  use  with  unstable 

75  chemistries,  in  particular,  redox  amplification  chem- 
istry. 

For  a  better  understanding  of  the  present  in- 
vention,  reference  will  now  be  made,  by  way  of 
example  only,  to  the  accompanying  drawings  in 

20  which:- 
Figure  1  shows  a  schematic  illustration  of  a 
photographic  processor  having  three  tanks  and 
utilizing  a  thread-up  belt  in  accordance  with  the 
present  invention; 

25  Figure  2  is  a  detailed  view  of  the  thread-up  belt 
at  a  loading  station;  and 
Figures  3  and  4  are  cross-sectional  views  illus- 
trating  the  attachment  of  the  material  to  be  pro- 
cessed  to  the  thread-up  belt. 

30  Referring  to  Figure  1  ,  a  photographic  processor 
10  is  shown  which  comprises  three  processing 
stages,  namely,  a  development  stage  20,  a  fixing 
stage  30  and  a  wash  stage  40.  Each  processing 
stage  20,  30,  40  includes  a  processing  tank  22,  32, 

35  42  containing  the  appropriate  processing  solution 
(not  shown).  Material  to  be  processed  is  introduced 
into  the  processor  10  at  a  material  loading  end  12, 
and  retrieved  from  the  processor  at  a  material 
unloading  end  14. 

40  Driven  nip  roller  pairs  50,  52,  54,  56  are  pro- 
vided  for  guiding  material  to  be  processed  through 
each  processing  tank  22,  32,  42  and  the  solution 
contained  therein. 

Idler  rollers  24,  34,  44  are  provided  in  respec- 
45  tive  ones  of  the  processing  tanks  22,  32,  34  to  turn 

the  material  around  at  the  bottom  of  each  tank  as 
shown. 

A  thread-up  belt  60,  in  a  continuous  loop, 
passes  through  the  processor  10  from  the  material 

50  loading  end  12,  through  the  processing  tanks  20, 
30,  40,  out  at  the  material  unloading  end  14,  and 
back  to  the  material  loading  end  12  via  guide 
rollers  62,  64. 

As  shown,  nip  rollers  50  are  positioned  at  the 
55  material  loading  end  12,  and  nip  rollers  56  at  the 

material  unloading  end  14,  the  other  two  pairs  of 
nip  rollers  52,  54  being  positioned  between  the 
processing  stages  20  and  30,  and  30  and  40  re- 
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spectively. 
Material  to  be  processed  is  supplied  to  the 

processor  10  as  a  roll  70  of  web  material  posi- 
tioned  at  the  material  loading  end  12.  Material  72 
from  the  roll  70  is  attached  to  the  thread-up  belt  60 
prior  to  passing  through  nip  rollers  50.  The  roll  70 
is  supported  on  a  pair  of  rollers  74  which  apply  a 
back  tension  to  the  material  72  as  it  is  taken 
through  the  processor  10  by  the  belt  60.  The 
direction  of  rotation  of  the  roll  70  is  indicated  by 
arrow  71  . 

Once  the  material  has  been  processed,  it  exits 
the  processor  10  at  the  material  unloading  end  14 
and  is  separated  from  the  belt  60,  as  indicated  by 
72'.  The  processed  material  72'  is  then  wound  on 
to  a  roll  76  driven  by  rollers  78  as  shown.  The 
direction  of  rotation  of  the  roll  76  is  indicated  by 
arrow  77. 

In  Figure  2,  attachment  of  the  material  72  to 
the  belt  60  is  shown  in  more  detail.  Parts  already 
described  are  referenced  the  same.  The  material 
loading  end  12  of  the  processor  10  is  shown  in 
Figure  2.  Here,  a  free  end  of  the  material  72  is 
attached  to  a  section  66  of  the  belt  60  as  it  rises 
from  roller  64  up  to  nip  rollers  50.  A  plurality  of 
slots  68  are  provided  in  the  belt  60  along  its  entire 
length  (only  four  are  shown  in  section  66)  through 
which  the  material  72  is  threaded  and  attached  for 
transport  through  the  processor  10. 

Figures  3  and  4  show  the  section  66  in  more 
detail.  As  shown  in  Figure  3,  free  end  73  of  the 
material  72  is  threaded  through  a  slot  68  in  belt  60 
and  folded  over.  In  some  processors,  this  may  be 
sufficient  to  retain  the  material  72  for  transport 
through  the  various  processing  stages. 

A  clip  80,  shown  in  Figure  4,  may  be  used  to 
attach  retain  the  free  end  73  in  position  in  the  slot 
68  in  arrangements  where  the  folded  over  end  is 
not  sufficient  to  retain  the  material  in  position  for 
processing. 

The  belt  arrangement  of  the  present  invention 
has  the  following  advantages:- 

a)  The  belt  runs  directly  in  the  material  process- 
ing  path.  This  reduces  the  volume  of  processing 
solution  required  in  the  processing  path  and 
hence  enables  redox  amplification  or  other  un- 
stable  chemistries  to  be  used. 
b)  Tough  spring  clips  associated  with  the  prior 
art  arrangements  are  not  required.  This  elimi- 
nates  damage  to  the  belt  and  hence  increases 
its  operational  life. 
c)  The  belt  forms  a  moving  wall  which  allows  the 
processing  tank  thickness  to  be  reduced  to  a 
little  more  than  the  thickness  of  the  belt  and 
material  being  processed. 
d)  Large  reductions  in  tank  volumes  are  ob- 
tained. 

Furthermore,  the  belt  arrangement  of  the 
present  invention  is  not  limited  to  photographic 
processing  apparatus  and  may  be  used  in  any 
situation  where  a  belt  is  required  to  transport  ma- 

5  terial  in  web  form.  The  present  invention  can  also 
be  used  in  wet  or  dry  situations. 

It  is  to  be  noted  that  although  only  three  tanks 
are  illustrated  in  the  processor  shown  in  Figure  1, 
the  present  invention  is  applicable  to  any  processor 

io  having  any  number  of  processing  tanks  or  stages. 

Claims 

1.  Photographic  processing  apparatus  comprising 
is  a  plurality  of  processing  tanks  (22,  32,  42), 

each  tank  containing  processing  solution,  and 
a  transport  belt  (60)  for  transporting  material 
(72)  to  be  processed  along  a  processing  path 
through  each  of  the  processing  tanks  (22,  32, 

20  42),  characterized  in  that  the  transport  belt  (60) 
moves  along  the  processing  path  and  in  that 
the  belt  (60)  has  a  width  which  is  substantially 
the  same  as  the  processing  path. 

25  2.  Apparatus  according  to  claim  1,  wherein  the 
transport  belt  (60)  is  continuous  and  has  a 
plurality  of  slots  (68)  formed  therein  through 
which  material  (72)  to  be  processed  is  in- 
serted. 

30 
3.  Apparatus  according  to  claim  2,  wherein  a  clip 

(80)  is  used  to  retain  the  material  (72)  in  the 
slot  (68). 

35  4.  Apparatus  according  to  any  one  of  the  preced- 
ing  claims,  wherein  the  processing  chemistry 
is  unstable. 
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