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§4)  Processor  and  method  for  processing  photographic  film  discs. 
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I l l  

§J  A  processor  (20)  for  processing  undeveloped  photogra- 
phic  film  discs  (30)  mounted  on  a  spindle  assebly  (31)  has  a 
conveyor  (52,  54,  62,  64)  to  intermittently  convey  the  spindle 
assembly  (31)  along  a  generally  horizontal  conveyor  path. 
The  spindle  assembly  (31)  is  conveyed  to  a  plurality  of  pro- 
cessing  stations  (60a-60h,  61a-61h)  on  the  conveyor  path, 
with  each  processing  station  having  a  processing  tank 
(100-114).  During  processing,  the  processing  tanks 
(100-114)  pivot  between  an  upward  process  position  and  a 
downward  dump/transport  position.  In  their  upward  process 
position,  selected  processing  tanks  are  filled  with  process- 
ing  fluids.  When  the  spindle  assembly  (31)  is  positioned  at 
one  of  the  selected  processing  tanks  (100-1  14)  and  that  tank 
is  in  its  upward  process  position  and  filled  with  processing 
fluid,  portions  of  the  film  discs  (30)  on  the  spindle  assembly 
(31)  are  contacted  by  the  processing  fluid.  The  spindle  (31) 
and  discs  (30)  are  then  rotated  to  uniformly  contact  the  pho- 
tographic  images  on  the  film  discs  (30)  with  the  processing 
solution.  While  the  conveyor  (52,  54,  62,  64)  advances  the 
spindle  assembly  (31)  to  a  next  processing  station,  the  pro- 
cessing  tanks  (100-114)  are  pivoted  to  their  downward 
dump/transport  position  and  the  processing  fluid  is  dumped 
from  the  selected  processing  tanks. 

ACTORUM  AG 

  A  processor  (20)  for  processing  undeveloped  photogra- 
phic  film  discs  (30)  mounted  on  a  spindle  assebly  (31)  has  a 
conveyor  (52,  54,  62,  64)  to  intermittently  convey  the  spindle 
assembly  (31)  along  a  generally  horizontal  conveyor  path. 
The  spindle  assembly  (31)  is  conveyed  to  a  plurality  of  pro- 
cessing  stations  (60a-60h,  61a-61h)  on  the  conveyor  path, 
with  each  processing  station  having  a  processing  tank 
(100-114).  During  processing,  the  processing  tanks 
(100-114)  pivot  between  an  upward  process  position  and  a 
downward  dump/transport  position.  In  their  upward  process 
position,  selected  processing  tanks  are  filled  with  process- 
ing  fluids.  When  the  spindle  assembly  (31)  is  positioned  at 
one  of  the  selected  processing  tanks  (100-114)  and  that  tank 
is  in  its  upward  process  position  and  filled  with  processing 
fluid,  portions  of  the  film  discs  (30)  on  the  spindle  assembly 
(31)  are  contacted  by  the  processing  fluid.  The  spindle  (31) 
and  discs  (30)  are  then  rotated  to  uniformly  contact  the  pho- 
tographic  images  on  the  film  discs  (30)  with  the  processing 
solution.  While  the  conveyor  (52,  54,  62,  64)  advances  the 
spindle  assembly  (31)  to  a  next  processing  station,  the  pro- 
cessing  tanks  (100-114)  are  pivoted  to  their  downward 
dump/transport  position  and  the  processing  fluid  is  dumped 
from  the  selected  processing  tanks. 



BACKGROUND  OF  THE  INVENTION 

1.  F i e l d   of  t h e   I n v e n t i o n .  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a u t o m a t i c  

p h o t o p r o c e s s i n g   e q u i p m e n t   f o r   t h e   p r o c e s s i n g   o f  

u n d e v e l o p e d   p h o t o g r a p h i c   f i l m .   In  p a r t i c u l a r ,   t h e  

p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  f i l l i n g   and  d u m p i n g  

s y s t e m   f o r   t h e   p r o c e s s i n g   t a n k s   on  a  h o r i z o n t a l  

i n - l i n e   d i s c   f i l m   p r o c e s s o r .  
2.  D e s c r i p t i o n   of  t h e   P r i o r   A r t .  

The  p r o c e s s i n g   of  p h o t o g r a p h i c   f i l m   i n c l u d e s  

c o n t a c t i n g   t h e   f i l m   w i t h   a  p l u r a l i t y   of  p r o c e s s i n g  

f l u i d s   in  a  s e l e c t e d   o r d e r   and  f o r   s e l e c t e d   t i m e  

p e r i o d s   to   p r o p e r l y   d e v e l o p   t h e   i m a g e s   t h e r e o n .  

B e c a u s e   t h e   f i l m   i s   l i g h t - s e n s i t i v e ,   t h e   p r o c e s s i n g  

mus t   be  done   in  t h e   d a r k .   Once  t h e   f i l m   h a s   b e e n  

c o n t a c t e d   w i t h   t h e   f l u i d s   as  d e s i r e d ,   i t   i s   a l s o  

n e c e s s a r y   to  d r y   t h e   f i l m   b e f o r e   f u r t h e r   p r o c e s s i n g  

can  be  p e r f o r m e d ,   s u c h   as  m a k i n g   p r i n t s   or  s l i d e s .  

N u m e r o u s   m a c h i n e s   h a v e   b e e n   d e v i s e d   f o r   p r o c e s s i n g  

f i l m   in  s t r i p   or  web  f o r m .   H o w e v e r ,   t h i s   t y p e   o f  

a p p a r a t u s   i s   w h o l l y   u n s u i t e d   f o r   p r o c e s s i n g   f i l m   in  a  

d i s c   f i l m   f o r m a t   w h e r e   t h e   i n d i v i d u a l   p h o t o g r a p h i c  

i m a g e s   a r e   l o c a t e d   c i r c u m f e r e n t i a l l y   a b o u t   a  c e n t r a l  

h u b ,   as  s h o w n ,   f o r   e x a m p l e ,   in  U n i t e d   S t a t e s   P a t e n t  

No.  4 , 1 9 4 , 8 2 2 ,   g r a n t e d   to   S e t h i   on  March   25,  1 9 8 0 .  

T h u s ,   t h e   i n t r o d u c t i o n   of  c a m e r a s   u s i n g   f i l m   in  a  
d i s c   f i l m   f o r m a t   h a s   l e d   to   t h e   d e v e l o p m e n t   o f  

p r o c e s s i n g   m a c h i n e s   s p e c i f i c a l l y   f o r   f i l m   d i s c s .  

P r o c e s s i n g   d e v i c e s   d e v e l o p e d   s p e c i f i c a l l y  

f o r   d i s c   f i l m   i n c l u d e   t h e   d e v i c e s   shown  in  t h e  

f o l l o w i n g   U n i t e d   S t a t e s   P a t e n t s :  



In   a d d i t i o n   to   t h e   d e v i c e s   shown  in  t h e s e   p a t e n t s ,  
s e v e r a l   d i s c   f i l m   p r o c e s s i n g   d e v i c e s   a r e   shown  in  t h e  

f o l l o w i n g   R e s e a r c h   D i s c l o s u r e s :  

172  R e s e a r c h   D i s c l o s u r e ,   A u g u s t   1 9 7 8  

D i s c   f i l m   p r o c e s s i n g   d e v i c e s   a r e   a l s o   shown  in  t w o  

b r o c h u r e s   of  t h e   E a s t m a n   Kodak  Company  of  R o c h e s t e r ,  

New  Y o r k ,   e n t i t l e d   "KODAK  D i s c   F i l m   P r o c e s s o r ,   M o d e l  

200"  and  "KODAK  D i s c   F i l m   P r o c e s s o r ,   Mode l   1 0 0 0 . "  

In  some  a p p l i c a t i o n s ,   i t   i s   d e s i r a b l e   t o  

p r o c e s s   a  r e l a t i v e l y   s m a l l   n u m b e r   of   f i l m   d i s c s   a t  

one   t i m e   q u i c k l y   and  w i t h o u t   w a s t e   of  p r o c e s s i n g  

f l u i d s   or  e n e r g y .   S i n c e   t h e   p r o c e s s i n g   of  s u c h   f i l m  

d i s c s   m u s t   be  c a r r i e d   o u t   in  t h e   d a r k ,   t h e   p r o c e s s i n g  

m a c h i n e   m u s t   e i t h e r   be  l o c a t e d   in   a  d a r k   room  or  h a v e  

i t s   p r o c e s s i n g   p o r t i o n   c o m p l e t e l y   c o v e r e d   to   p r e v e n t  

d a m a g e   to   t h e   p h o t o g r a p h i c   i m a g e s   c a r r i e d   on  t h e   f i l m .  



As  shown  in  many  of  t h e   d e v i c e s   d i s c l o s e d  

a b o v e ,   i t   i s   e f f i c i e n t   to   p r o c e s s   a  p l u r a l i t y   of  t h e  

f i l m   d i s c s   t o g e t h e r   by  m o u n t i n g   them  on  a  s p i n d l e ,  

w h i c h   i s   t h e n   c a r r i e d   t h r o u g h   t h e   p r o c e s s o r   f r o m  

s t a r t   to  f i n i s h   as  a  u n i t .   The  s p i n d l e   w i t h   t h e   f i l m  

d i s c s   s e c u r e d   t h e r e o n   i s   c o n v e y e d   f rom  t a n k   to   t a n k  

of  p r o c e s s i n g   f l u i d   in   s e q u e n c e ,   w i t h   t h e   s p i n d l e  

b e i n g   r o t a t e d   to   u n i f o r m l y   c o a t   t h e   f i l m   d i s c s   w i t h  

p r o c e s s i n g   f l u i d .  

None  of  t h e   h o r i z o n t a l   i n - l i n e   p r o c e s s o r s  

shown  in  t h e   a b o v e   a r t   d i s c l o s e s   a  f i l m   d i s c  

p r o c e s s i n g   s y s t e m   w h e r e i n   t h e   p r o c e s s i n g   t a n k   f o r  

e a c h   d i f f e r e n t   p r o c e s s i n g   f l u i d   i s   f i l l e d   and  d u m p e d  

f o r   e a c h   s e p a r a t e   s p i n d l e   of  f i l m   d i s c s   b e i n g  

p r o c e s s e d .   T y p i c a l l y ,   t h e   p r i o r   a r t   p r o c e s s o r s   l o w e r  

s p i n d l e s   w i t h   f i l m   d i s c s   m o u n t e d   t h e r e o n   i n t o   a  

f i x e d - p o s i t i o n   t a n k   of  p r o c e s s i n g   f l u i d   a t   e a c h  

p r o c e s s i n g   s t a t i o n .   The  p r o c e s s i n g   f l u i d   in  t h e s e  

t a n k s   i s   n o t   c o m p l e t e l y   r e p l a c e d   f o r   e a c h   s e p a r a t e  

s p i n d l e   t h a t   i s   p r o c e s s e d .   In  p r i o r   a r t   d e v i c e s  

w h e r e   t h e   f l u i d   i s   c o m p l e t e l y   r e p l a c e d   f o r   e a c h  

s p i n d l e ,   t h e   r e p l a c e m e n t   p r o c e s s   i s   s l o w   a n d  

c u m b e r s o m e ,   m a k i n g   i t   u n s u i t a b l e   f o r   h i g h   s p e e d   f i l m  

d i s c   p r o c e s s i n g .   The  p r o c e s s i n g   p r o c e s s   i s  

a d d i t i o n a l l y   c o m p l i c a t e d   b e c a u s e   of  t h e   n e c e s s i t y   f o r  

m a i n t a i n i n g   s e l e c t e d   p r o c e s s i n g   f l u i d s   a t   p a r t i c u l a r  

p r o c e s s i n g   t e m p e r a t u r e s   d u r i n g   p r o c e s s i n g .  

SUMMARY  OF  THE  INVENTION 

For   p r o c e s s i n g   in   a  p r o c e s s o r   of  t h e   p r e s e n t  

i n v e n t i o n ,   u n d e v e l o p e d   p h o t o g r a p h i c   f i l m   d i s c s   a r e  

m o u n t e d   on  a  s p i n d l e   a s s e m b l y .   The  p r o c e s s o r   h a s  

c o n v e y o r   means   f o r   c o n v e y i n g   t h e   s p i n d l e   a s s e m b l y  

i n t e r m i t t e n t l y   a l o n g   a  g e n e r a l l y   h o r i z o n t a l   c o n v e y o r  

p a t h   to   e a c h   of  a  p l u r a l i t y   of  p r o c e s s i n g   s t a t i o n s .  



The  s p i n d l e   a s s e m b l y   i s   c o n v e y e d   by  t h e   c o n v e y i n g  

means   so  t h a t   i t   h a s   an  a x i a l   d i r e c t i o n   w h i c h   i s  

g e n e r a l l y   h o r i z o n t a l   and  p e r p e n d i c u l a r   to   t h e  

c o n v e y o r   p a t h .   A  p r o c e s s i n g   t a n k   f o r   c o n t a i n i n g  

p r o c e s s i n g   f l u i d   i s   p o s i t i o n e d   a t   s e l e c t e d   p r o c e s s i n g  

s t a t i o n s .   Tank  d r i v e   means   move  t h e   p r o c e s s i n g   t a n k s  

g e n e r a l l y   u p w a r d l y   to   a  p r o c e s s   p o s i t i o n   a n d  

g e n e r a l l y   d o w n w a r d l y   to   a  dump  t r a n s f e r   p o s i t i o n .   I n  

t h e   p r o c e s s   p o s i t i o n ,   a  p o r t i o n   of  t h e   f i l m   d i s c s  

m o u n t e d   on  t h e   s p i n d l e   a s s e m b l y   a r e   p l a c e d   w i t h i n   o n e  

of   t h e   t a n k s   when  t h e   s p i n d l e   a s s e m b l y   is   p o s i t i o n e d  

a t   t h a t   t a n k ' s   p r o c e s s i n g   s t a t i o n .   In  t h e  

d u m p / t r a n s p o r t   p o s i t i o n ,   t h e   p r o c e s s i n g   t a n k s   a r e  

moved  to   p e r m i t   t h e   c o n v e y o r   means   to   a d v a n c e   t h e  

s p i n d l e   a s s e m b l y   a l o n g   t h e   c o n v e y o r   p a t h   to   t h e   n e x t  

p r o c e s s i n g   s t a t i o n .  

By  r a i s i n g   t h e   p r o c e s s i n g   t a n k s   f o r   f i l l i n g  

and  p r o c e s s i n g ,   and   l o w e r i n g   t h e   p r o c e s s i n g   t a n k s   f o r  

d u m p i n g   and  s p i n d l e   a s s e m b l y   t r a n s p o r t ,   t h e   p r o c e s s o r  
of   t h e ,   p r e s e n t   i n v e n t i o n   o v e r c o m e s   many  of   t h e  

p r o b l e m s   f a c e d   by  p r i o r   a r t   d e v i c e s .   The  p r o c e s s o r  

i s   p r e f e r a b l y   d e s i g n e d   to   p r o c e s s   a  r e l a t i v e l y   s m a l l  

n u m b e r   of  f i l m   d i s c s   on  e a c h   s p i n d l e   a n d ,   t h e r e f o r e ,  

l a r g e   v o l u m e s   of   p r o c e s s i n g   f l u i d   a r e   n o t   r e q u i r e d  

f o r   t h e   p r o c e s s i n g   t a n k s .   The  p r o c e s s i n g   t a n k s   c a n  

be  q u i c k l y   f i l l e d   and  e m p t i e d   w i t h   e n o u g h   f l u i d   t o  

p r o c e s s   t h e   r e l a t i v e l y   s m a l l   n u m b e r   of  f i l m   d i s c s   o n  

e a c h   s e p a r a t e   s p i n d l e .   In  a d d i t i o n ,   t h e   p r o c e s s i n g  

t a n k s   a r e   e n c a s e d   in  t e m p e r i n g   f l u i d   j a c k e t s   w h i c h  

h a v e   t e m p e r i n g   f l u i d   c i r c u l a t i n g   w i t h i n   them  t o  

m a i n t a i n   t h e   t e m p e r a t u r e   of   t h e   p r o c e s s i n g   f l u i d   i n  

t h e   t a n k s   a t   a  d e s i r e d   l e v e l .   B e c a u s e   o n l y   a  p o r t i o n  

of   t h e   f i l m   d i s c s   m o u n t e d   on  t h e   s p i n d l e   a r e  

p o s i t i o n e d   w i t h i n   e a c h   p r o c e s s i n g   t a n k ,   t h e   s p i n d l e  



i s   r o t a t e d   so  t h a t   t h e   e n t i r e   p o r t i o n   of   t h e   d i s c  

c o n t a i n i n g   p h o t o g r a p h i c   i m a g e s   i s   c o n t a c t e d   u n i f o r m l y  

by  t h e   p h o t o g r a h i c   f l u i d s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  t h e  

f i l m   d i s c   p r o c e s s o r   of  t h e   p r e s e n t   i n v e n t i o n   w i t h  

some  p a r t s   b r o k e n   away  and  shown  in  s e c t i o n .  

FIG.   2  i s   a  s e c t i o n a l   v i ew   as  t a k e n  

g e n e r a l l y   a l o n g   l i n e   2 - - 2   in   FIG.   1  ( w i t h   t h e  

c a r r i a g e   r a i l s   of   t h e   s p i n d l e   a s s e m b l y   c o n v e y o r   in   a n  

i n t e r m e d i a t e   p o s i t i o n ) .  

FIG.  3  i s   a  t o p   p l a n   v i ew   of   t h e   s p i n d l e  

a s s e m b l y   c o n v e y o r   p a t h   on  t h e   f i l m   d i s c   p r o c e s s o r .  
FIG.   4  i s   a  s c h e m a t i c   v i e w   d e p i c t i n g   t h e  

s p i n d l e   a s s e m b l y   c o n v e y i n g   and  f l u i d   p r o c e s s i n g  

s y s t e m s   of  t h e   f i l m   d i s c   p r o c e s s o r .  
FIG.   5  i s   a  s c h e m a t i c   v i e w   ( f r o m   t h e   r e a r   o f  

t h e   p r o c e s s o r )   d e p i c t i n g   t h e   f l u i d   t e m p e r i n g   s y s t e m  

of  t h e   f i l m   d i s c   p r o c e s s o r .  
FIG.   6  i s   an  e n l a r g e d   s i d e   v i ew   of  a  p o r t i o n  

of   t h e   s p i n d l e   a s s e m b l y   c o n v e y o r   s h o w i n g   t h e   d r y i n g  

s t a t i o n s   f o r   t h e   f i l m   d i s c s   w i t h   t h e   d r y e r   h o o d   i n  

i t s   f i r s t   l o w e r e d   o p e r a t i o n a l   p o s i t i o n .  

FIG.   7  i s   an  e n l a r g e d   s i d e   v i ew   of   a  p o r t i o n   of   t h e  

s p i n d l e   a s s e m b l y   c o n v e y o r   s h o w i n g   t h e   d r y i n g   s t a t i o n s  

f o r   t h e   f i l m   d i s c s   w i t h   t h e   d r y e r   h o o d   in  i t s   s e c o n d  

r a i s e d   o p e r a t i o n a l   p o s i t i o n .  

FIG.   8  i s   a  s e c t i o n a l   v i ew   as  t a k e n   a l o n g  
l i n e   8 - - 8   in  FIG.   1,  w i t h   some  p a r t s   r e m o v e d   a n d / o r  

b r o k e n   away  f o r   c l a r i t y .  

FIG.   9  i s   a  s e c t i o n a l   v i e w   as  t a k e n   a l o n g  
l i n e   9 - - 9   in   FIG.   6 .  

FIG.  10  i s   a  b l o c k   d i a g r a m   of   t h e   c o n t r o l  

a p p a r a t u s   of  t h e   p r o c e s s o r   of  t h e   p r e s e n t   i n v e n t i o n .  



DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

(1)  G e n e r a l   S y s t e m   D e s c r i p t i o n  

The  p r o c e s s o r   20  of  t h e   p r e s e n t   i n v e n t i o n   i s  

g e n e r a l l y   shown  in  i t s   e n t i r e t y   in  FIG.   1  ( S h e e t   1 ) .  

The  p r o c e s s o r   20  i s   d i v i d e d   i n t o   two  s e c t i o n s ,   a  

p r o c e s s i n g   s e c t i o n   22  and  a  l o a d i n g   s e c t i o n   24,  b o t h  

of   w h i c h   a r e   s u p p o r t e d   on  a  b a s e   p o r t i o n   26.  A  c o v e r  

28  ( o n l y   p a r t i a l l y   shown)   c o v e r s   t h e   p r o c e s s i n g   a n d  

l o a d i n g   s e c t i o n s   22  and  24  to   p r e v e n t   l i g h t   f r o m  

e n t e r i n g   t h e   p r o c e s s o r   and  r u i n i n g   t h e   p h o t o g r a p h i c  

i m a g e s   on  t h e   f i l m   d i s c s .   The  p r o c e s s o r   20  i s   t h u s  

o p e r a t i o n a l   in   a  l i g h t e d   r o o m - - i t   d o e s   n o t   n e e d   to   b e  

l o c a t e d   in   a  d a r k r o o m   to   p r e v e n t   e x p o s u r e   of  t h e  

i m a g e s   on  t h e   f i l m   d i s c s   b e i n g   p r o c e s s e d .  

As  b e s t   shown  in  FIG.   2  ( S h e e t   2 ) ,   a  

p l u r a l i t y   of   f i l m   d i s c s   30  a r e   c a r r i e d   on  a  s p i n d l e  

a s s e m b l y   31  d u r i n g   p r o c e s s i n g   in   t h e   p r o c e s s o r   2 0 .  

The  s p i n d l e   a s s e m b l y   31  h a s   a  s p i n d l e   s h a f t   32  w h i c h ,  

in   t u r n ,   h a s   a  f i r s t   end  p o r t i o n   33  and  and  a  s e c o n d  

end  p o r t i o n   34  and  d e f i n e s   an  a x i s   of  r o t a t i o n   f o r  

t h e   s p i n d l e   a s s e m b l y   31.  R o t a t i o n   b e a r i n g s   35  and  36  

a r e   m o u n t e d   on  t h e   s p i n d l e   s h a f t   32  p r o x i m a t e   i t s  

f i r s t   and   s e c o n d   end  p o r t i o n s   33  and  3 4 ,  

r e s p e c t i v e l y .   A  s p i n d l e   g e a r   38  i s   a t t a c h e d   to   t h e  

s p i n d l e   s h a f t   32  a d j a c e n t   i t s   f i r s t   end  p o r t i o n   3 3 ,  

and  f i l m   h u b s   39  and  40  a r e  m o u n t e d   on  t h e   s p i n d l e  

s h a f t   32  to   m a i n t a i n   t h e   f i l m   d i s c s   30  p r o x i m a t e   a  

c e n t r a l   p o r t i o n   of  t h e   s p i n d l e   a s s e m b l y   31.  T h e  

b e a r i n g   36  and  t h e   hub  40  a r e   s e l e c t i v e l y   r e m o v a b l e  

f r o m   t h e   s p i n d l e   s h a f t   32  to   p e r m i t  t h e   p l a c e m e n t   a n d  

r e m o v a l   of  f i l m   d i s c s   30  on  t h e   s p i n d l e   s h a f t   3 2 .  

The  f i l m   d i s c s   30  a r e   l o a d e d   on  t h e   s p i n d l e  

a s s e m b l y   31  in   t h e   l o a d i n g   s e c t i o n   24  of  t h e  

p r o c e s s o r   20.   As  shown  in   FIG.   1,  t h e   l o a d i n g  



s e c t i o n   24  h a s   a  t o p   d o o r   42  f o r   a c c e s s   to   t h e  

l o a d i n g   s e c t i o n   24.   The  v a r i o u s   c o m p o n e n t s   of  t h e  

s p i n d l e   a s s e m b l y   31  and  t h e   f i l m   d i s c s   30  ( w h i l e  

s t i l l   in   t h e i r   l i g h t - t i g h t   c a m e r a   c a r t r i d g e s   ( n o t  

s h o w n ) )   a r e   p l a c e d   in  a  l o a d i n g   c h a m b e r   44  in  t h e  

l o a d i n g   s e c t i o n   24.   The  t o p   d o o r   42  s h u t s  

l i g h t - t i g h t   so  t h a t   when  c l o s e d ,   no  l i g h t   e n t e r s   t h e  

l o a d i n g   c h a m b e r   4 4 .  

To  p r e p a r e   t h e   f i l m   d i s c s   30  f o r   p r o c e s s i n g ,  

an  o p e r a t o r   r e a c h e s   t h r o u g h   a  p a i r   of   l i g h t - t i g h t   a r m  

s l e e v e s   46  ( o n l y   a  p o r t i o n   of  one  w h i c h   i s   shown)   t o  

r e m o v e   t h e   f i l m   d i s c s   30  f rom  t h e i r   l i g h t - t i g h t  

c a r t r i d g e s   and  p l a c e   them  on  t h e   s p i n d l e   s h a f t   3 2 .  

Once  t h e   d e s i r e d   n u m b e r   of  f i l m   d i s c s   30  a r e   p l a c e d  

on  t h e   s p i n d l e   s h a f t   32  ( i n   t h e   e x a m p l e   shown  in  F I G .  

2,  f i v e   (5)  f i l m   d i s c s   30  a r e   shown  m o u n t e d   on  t h e  

s p i n d l e   a s s e m b l y   3 1 ) ,   t h e   r e m o v a b l e   hub  40  a n d  

b e a r i n g   36  a r e   p l a c e d   on  t h e   s p i n d l e   s h a f t   32.  T h e  

f i l m   d i s c - l a d e n   s p i n d l e   a s s e m b l y   31  t h u s   a p p e a r s  
g e n e r a l l y   as  shown  in  FIG.   2  f o r   p r o c e s s i n g .  

To  t r a n s f e r   t h e   s p i n d l e   a s s e m b l y   31  and  f i l m  

d i s c s   30  t h e r e o n   to   t h e   p r o c e s s i n g   p o r t i o n   22  of  t h e  

p r o c e s s o r   20,  t h e   o p e r a t o r   o p e n s   an  i n n e r   d o o r   47  a n d  

p l a c e s   t h e   s p i n d l e   a s s e m b l y   on  a  p a i r   of   p a r a l l e l  

r a m p s   48  and  50  (as   shown  g e n e r a l l y   in   F IGS.   1  and  3 

( S h e e t   3 ) ) .   The  i n n e r   d o o r   47  i s   n o r m a l l y   in  a  
c l o s e d   p o s i t i o n   (as   shown  p a r t i a l l y   in  s o l i d   in  F I G .  

1 ) ,   b u t   can   be  swung  u p w a r d l y   to   an  o p e n   p o s i t i o n   ( a s  

shown  in  p h a n t o m   in  FIG.   1)  to   p e r m i t   t h e   t r a n s f e r   o f  

t h e   s p i n d l e   a s s e m b l y   31  f rom  t h e   l o a d i n g   s e c t i o n   2 4  

to  t h e   p r o c e s s i n g   s e c t i o n   22  of  t h e   p r o c e s s o r   2 0 .  

The  i n n e r   d o o r   47  p r o v i d e s   an  a d d i t i o n a l   l i g h t - t i g h t  
b a r r i e r   to   p r o t e c t   t h e   i m a g e s   on  t h e   f i l m   d i s c s   3 0  

b e i n g   p r o c e s s e d   in   t h e   p r o c e s s i n g   s e c t i o n   22.   T h u s ,  



t h e   t o p   d o o r   42  can   be  s a f e l y   o p e n e d   to   p l a c e  
a d d i t i o n a l   s p i n d l e   a s s e m b l y   c o m p o n e n t s   and  c a r t r i d g e s  

of   f i l m   d i s c s   in   t h e   l o a d i n g   c h a m b e r   44  i m m e d i a t e l y  
a f t e r   a  s p i n d l e   a s s e m b l y   31  h a s   b e e n   t r a n s f e r r e d   t o  

t h e   p r o c e s s i n g   s e c t i o n   22  of   t h e   p r o c e s s o r   2 0 .  

The  b e a r i n g s   35  and  36  of   t h e   s p i n d l e  

a s s e m b l y   31  r e s t   on  t h e   r amps   48  and  5 0 ,  

r e s p e c t i v e l y ,   and  t h e   r a m p s   a r e   s l a n t e d   d o w n w a r d l y  

away  f rom  t h e   l o a d i n g   c h a m b e r   44  so  t h a t   t h e   s p i n d l e  

a s s e m b l y   31  r o l l s   (by  g r a v i t y )   down  t h e   r amps   f r o m  

t h e   l o a d i n g   s e c t i o n   24  to   t h e   p r o c e s s i n g   s e c t i o n   2 2 .  

Upon  r e a c h i n g   t h e   l o w e r   end  of  t h e   r a m p s   48  and  5 0 ,  

t h e   s p i n d l e   a s s e m b l y   31  d r o p s   o n t o   a  p a i r   of  s p a c e d  

g e n e r a l l y   h o r i z o n t a l   s t a t i o n a r y   r a i l s   52  and  54.   As  

b e s t   shown  in   F IGS.   1  and  3,  t h e   r a m p s   48  and  50  

a c t u a l l y   l e a d   to   m a t c h e d   p a i r   of  a  s t a t i o n   p i c k u p  

n o t c h e s   56  and  58  on  t h e   s t a t i o n a r y   r a i l s   52  and  5 4 ,  

r e s p e c t i v e l y .   The  s t a t i o n   p i c k u p   n o t c h e s   56  and  5 8  

a r e   d e s i g n e d   to   h o l d   t h e   s p i n d l e   a s s e m b l y   31  ( v i a   t h e  

b e a r i n g s   35  and  36  a d j a c e n t   i t s   f i r s t   and  s e c o n d   e n d  

p o r t i o n s   33  and  34)  i m m e d i a t e l y   p r i o r   to   a c t u a l  

p r o c e s s i n g   of   t h e   f i l m   d i s c s   3 0 .  

The  s t a t i o n a r y   r a i l s   52  and  54  a r e   p a r a l l e l  

and   h a v e   a  p l u r a l i t y   of   l a t e r a l l y   m a t c h e d   p a i r s   o f  

s t a t i o n   n o t c h e s   ( s h o w n   as  s t a t i o n   n o t c h e s   60a  t h r o u g h  

60j   and  61a  t h r o u g h   6 1 j ,   r e s p e c t i v e l y )   s p a c e d   a l o n g  

t h e i r   u p p e r   e d g e s .   Each   p a i r   of   s t a t i o n   n o t c h e s   i s  

d e s i g n e d   to   h o l d   t h e   s p i n d l e   a s s e m b l y   31  ( v i a   t h e  

b e a r i n g s   35  and  36  a d j a c e n t   i t s   f i r s t   and  s e c o n d   e n d  

p o r t i o n s   33  and  34)  in   p o s i t i o n   f o r  p r o c e s s i n g   a t   o n e  
of   a  p l u r a l i t y   of  p r o c e s s i n g   s t a t i o n s   a l o n g   a  

g e n e r a l l y   h o r i z o n t a l   c o n v e y o r   p a t h .   Each   p r o c e s s i n g  

s t a t i o n   c o r r e s p o n d s   in   p o s i t i o n   to   one  of  t h e   m a t c h e d  

p a i r s   of  s t a t i o n   n o t c h e s   and  i s   p r o v i d e d   w i t h   s o m e  



means   f o r   p r o c e s s i n g   t h e   f i l m   d i s c s   30  on  t h e   s p i n d l e  

a s s e m b l y   31  when  t h e   s p i n d l e   a s s e m b l y   31  i s   h e l d   i n  

t h e   m a t c h e d   p a i r   of  s t a t i o n   n o t c h e s   a t   t h a t  

p a r t i c u l a r   p r o c e s s i n g   s t a t i o n .  

A  p a i r   of  s p a c e d   g e n e r a l l y   h o r i z o n t a l  

c a r r i a g e   r a i l s   62  and  64  a r e   m o v a b l y   m o u n t e d   w i t h  

r e s p e c t   to   t h e   s t a t i o n a r y   r a i l s   52  and  54.   T h e  

c a r r i a g e   r a i l s   62  and  64  a r e   p a r a l l e l   and  as  b e s t  

shown  in  FIGS.   1  a n d   2,  e a c h   c a r r i a g e   r a i l   i s   s e c u r e d  

to  a  p a i r   of  l o n g i t u d i n a l l y   s p a c e d   u p r i g h t   l e g s   7 4 .  

The  l e g s   74  of  e a c h   c a r r i a g e   r a i l   a r e ,   in  t u r n ,  

p i v o t a l l y   s e c u r e d   to   t h e i r   r e s p e c t i v e   s t a t i o n a r y   r a i l  

by  a  p a i r   of  u p p e r   c r a n k   m e m b e r s   75.   A d j a c e n t   t h e i r  

l o w e r   e n d s ,   t h e   l e g s   74  of  e a c h   c a r r i a g e   r a i l   a r e  

p i v o t a l l y   s e c u r e d   to   l o w e r   e x t e n d i n g   p o r t i o n s   76  o f  

t h e i r   r e s p e c t i v e   s t a t i o n a r y   r a i l s   by  a  p a i r   of  l o w e r  

c r a n k   m e m b e r s   77.   The  l e g s   74  and  c r a n k   m e m b e r s   75  

and  77  of  e a c h   c a r r i a g e   r a i l   a r e   in   s p a c e d ,   l a t e r a l l y  

m a t c h e d   r e l a t i o n s h i p   w i t h   one  a n o t h e r   r e l a t i v e   to   t h e  

c o n v e y o r   p a t h ,   as  d e f i n e d   by  t h e   s t a t i o n a r y   r a i l s   5 2  

and  54  and  c a r r i a g e   r a i l s   62  and  64,  and  shown  i n  

FIG.   3.  Each   l a t e r a l l y   m a t c h e d   p a i r   of  l o w e r   c r a n k  

m e m b e r s   77  i s   s e c u r e d   to   a  d r i v e   l i n k   78.   The  d r i v e  

l i n k s   78  a r e   l i n k e d   f o r   c o u p l e d   m o v e m e n t   by  a  

c o u p l i n g   b r a c e   80.   One  of  t h e   d r i v e   l i n k s   78  h a s   a  
d r i v e   g e a r   82  m o u n t e d   t h e r e o n .   A  c a r r i a g e   d r i v e  

m o t o r   84  i s   m o u n t e d   on  t h e   p r o c e s s o r   20  a  s p a c e d  
d i s t a n c e   f rom  t h e   d r i v e   g e a r   82  and  i s   r o t a t a b l y  

c o u p l e d   to  t h e   d r i v e   g e a r   82  by  s u i t a b l e   m e a n s ,   s u c h  

as  a  b e l t   d r i v e   88  to   r o t a t e   t h e   d r i v e   g e a r   82  a n d  

d r i v e   l i n k   78  upon   w h i c h   i t   i s   m o u n t e d .  

As  b e s t   shown  in  FIG.   2,  a  p o r t i o n   90  o f  

e a c h   d r i v e   l i n k   78  i s   s p a c e d   p a r a l l e l   to   t h e  



r o t a t i o n a l   a x i s   of   t h e   d r i v e   g e a r   82  and  d r i v e   l i n k  

78.   The  c o u p l i n g   b r a c e   80  is   p i v o t a l l y   s e c u r e d   u p o n  

t h i s   s p a c e d   p o r t i o n   90  to   f o l l o w   a  c l o s e d   c i r c u l a r  

p a t h   of   r o t a t i o n   a b o u t   t h e   a x i s   of   r o t a t i o n   of  t h e  

d r i v e   l i n k   78  as  i t   i s   r o t a t e d   by  t h e   c a r r i a g e   d r i v e  

m o t o r   84.   The  c r a n k   m e m b e r s   75  and  77  ( w i t h   e a c h  

l o w e r   c r a n k   member   77  b e i n g   s e c u r e d   to   one  of  t h e  

d r i v e   l i n k s   78)  a l s o   f o l l o w   c l o s e d   c i r c u l a r   p a t h s   o f  

r o t a t i o n   f o r   e a c h   r o t a t i o n   of  t h e   d r i v e   l i n k s   78.   I n  

t u r n ,   t h e   l e g s   74  and  c a r r i a g e   r a i l s   62  and  6 4  

s i m u l t a n e o u s l y   f o l l o w   c l o s e d   c i r c u l a r   p a t h s   o f  

r o t a t i o n   f o r   e v e r y   r o t a t i o n   of  t h e   d r i v e   l i n k s   78  ( a s  

d r i v e n   by  t h e   c a r r i a g e   d r i v e   m o t o r   8 4 ) .   T h e s e  

c o m p o n e n t s   c o n s t i t u t e   a  c a r r i a g e   r a i l   d r i v e   a s s e m b l y  

f o r   m o v i n g   t h e   c a r r i a g e   r a i l s .   E s s e n t i a l l y ,   t h e   l e g s  

74,  c a r r i a g e   r a i l s   62  and  64,  c r a n k s   75  and  77,  d r i v e  

l i n k s   78  and  c o u p l i n g   b r a c e   80  a r e   c o n n e c t e d   to   f o r m  

a  c l a s s i c a l   f o u r - b a r   l i n k a g e   m e c h a n i s m .  

The  c a r r i a g e   r a i l s   62  and  64  h a v e   a  

p l u r a l i t y   of  l a t e r a l l y   m a t c h e d   p a i r s   of  c a r r i a g e  

n o t c h e s   70a  t h r o u g h   70 j   and  71a  t h r o u g h   7 1 j ,  

r e s p e c t i v e l y ,   s p a c e d   a l o n g   t h e i r   u p p e r   e d g e s .   E a c h  

p a i r   of   c a r r i a g e   n o t c h e s   i s   d e s i g n e d   to   e n g a g e   t h e  

s p i n d l e   a s s e m b y   31  ( v i a   b e a r i n g s   35  and  36  a d j a c e n t  

i t s   f i r s t   and  s e c o n d   end  p o r t i o n s   33  and  34)  as  i t   i s  

c o n v e y e d   by  t h e   c a r r i a g e   r a i l s   62  and  64  f rom  o n e  

p a i r   of   s t a t i o n   n o t c h e s   to   t h e   n e x t   on  t h e   s t a t i o n a r y  

r a i l s   52  and  54.   S i n c e   t h e   c a r r i a g e   r a i l s   52  and  54  

move  t h r o u g h   c l o s e d   c i r c u l a r   p a t h s   when  moved ,   i t  

f o l l o w s   t h a t   e a c h   p a i r   of  c a r r i a g e   n o t c h e s   a l s o   m o v e s  

t h r o u g h   a  s e p a r a t e   c l o s e d   c i r c u l a r   p a t h   d u r i n g   s u c h  

m o v e m e n t .  

The  s t a t i o n a r y   r a i l s   52  and  54,  c a r r i a g e  

r a i l s   62  and  64  and  c a r r i a g e   r a i l   d r i v e   a s s e m b l y  



d e f i n e   c o n v e y o r   means   f o r   i n t e r m i t t e n t l y   c o n v e y i n g  

t h e   s p i n d l e   a s s e m b l y   31  s e q u e n t i a l l y   to   e a c h   of  t h e  

p r o c e s s i n g   s t a t i o n s   a l o n g   t h e   c o n v e y o r   p a t h   ( f r o m   a  

f i r s t   end  92  to   a  s e c o n d   end  93  of  t h e   p r o c e s s i n g  

s e c t i o n   2 2 ) .   The  i n t e r m i t t e n t   c o n v e y i n g   of  t h e  

s p i n d l e   a s s e m b l y   31  by  t h e   c o n v e y o r   means   i s  

c y c l i c a l ,   w i t h   e a c h   c o n v e y o r   c y c l e   h a v i n g   a  

p r o c e s s i n g   p o r t i o n   (when  t h e   s p i n d l e   a s s e m b l y   31  i s  

h e l d   in  p o s i t i o n   f o r   p r o c e s s i n g   by  t h e   s t a t i o n  

n o t c h e s   a d j a c e n t   e a c h   p r o c e s s i n g   s t a t i o n )   and  a  

t r a n s p o r t   p o r t i o n   (when  t h e   s p i n d l e   a s s e m b l y   31  i s  

c o n v e y e d   f rom  one  s t a t i o n   to   t h e   n e x t   a l o n g   t h e  

c o n v e y o r   p a t h ) .   For   e x a m p l e ,   when  p r o c e s s i n g   i s  

c o m p l e t e d   a t   a  f i r s t   p r o c e s s i n g   s t a t i o n ,   t h e   c a r r i a g e  

d r i v e   m o t o r   84  i s   a c t i v a t e d   to   c a u s e   one  r o t a t i o n   o f  

t h e   d r i v e   l i n k s   78  a b o u t   t h e i r   a x i s   of   r o t a t i o n ,  

w h i c h   in  t u r n   c a u s e s   t h e   c a r r i a g e   r a i l s   62  and  64  t o  

move  s i m u l t a n e o u s l y   u p w a r d l y   t h r o u g h   t h e i r   c l o s e d  

c i r c u l a r   p a t h s   so  t h a t   one  p a i r   of  t h e   c a r r i a g e  

n o t c h e s   t h e r e o n   e n g a g e s   t h e   end  p o r t i o n s   33  and  34  o f  

t h e   s p i n d l e   a s s e m b l y   31  b e i n g   h e l d   a t  t h a t   f i r s t  

p r o c e s s i n g   s t a t i o n .   The  c a r r i a g e   r a i l s   62  and  6 4  

c o n t i n u e   m o v i n g   s i m u l t a n e o u s l y   u p w a r d l y   to   l i f t   t h e  

s p i n d l e   a s s e m b l y   31  o f f   of   t h e   s t a t i o n   n o t c h e s   a t  t h e  

f i r s t   p r o c e s s i n g   s t a t i o n ,   t h e n   c a r r y   t h e   s p i n d l e  

a s s e m b l y   31  g e n e r a l l y   h o r i z o n t a l l y   a l o n g   t h e  c o n v e y o r  

p a t h   to  a  s e c o n d   p r o c e s s i n g   s t a t i o n   and  t h e n  

d o w n w a r d l y   to   d e p o s i t   t h e   s p i n d l e   a s s e m b l y   31  on  t h e  

s t a t i o n   n o t c h e s   of  t h e   s e c o n d   p r o c e s s i n g   s t a t i o n ,  

t h e r e b y   c o m p l e t i n g   t h e   t r a n s p o r t .   p o r t i o n   of  o n e  

c o n v e y i n g   c y c l e .  

T h i s   c y c l i c a l   m o v e m e n t   i s   shown  g e n e r a l l y  

s c h e m a t i c a l l y   in   FIG.   4.  The  s p i n d l e   a s s e m b l y   31,  a s  

shown ,   is   in  p o s i t i o n   a t   a  f i r s t   p r o c e s s i n g   s t a t i o n  



a d j a c e n t   s t a t i o n   n o t c h e s   60a  and  61a  ( n o t c h   61a  n o t  

shown  in  FIG.   4 ) .   The  s p i n d l e   a s s e m b l y   31  i s  

a d v a n c e d   to   a  n e x t   or  s e c o n d   p r o c e s s i n g   s t a t i o n  

( a d j a c e n t   s t a t i o n   n o t c h e s   60b  and  61b  ( n o t c h   61b  n o t  

shown  in   FIG.   4 ) )   by  t h e   c a r r i a g e   r a i l s   b e i n g   m o v e d  

t h r o u g h   t h e i r   c l o s e d   c i r c u l a r   p a t h   w h i c h   moves  t h e  

c a r r i a g e   n o t c h e s   on  t h e   c a r r i a g e   r a i l s   62  and  6 4  

t h r o u g h   c l o s e d   c i r c u l a r   p a t h s   a l s o .   In  p a r t i c u l a r ,  

c a r r i a g e   n o t c h e s   70b  and  71b  ( n o t c h   71b  n o t   shown  i n  

FIG.   4)  move  t h r o u g h   a  c i r c u l a r   p a t h   as  d e f i n e d   b y  

a r r o w s   94,  95,  and  96.   The  c a r r i a g e   r a i l s   move  f r o m  

a  f i r s t   r a i l s   down  p o s i t i o n   (as   shown  in  FIGS.   1  a n d  

4)  t h r o u g h   a  c i r c u l a r   p a t h   a b o u t   an  a x i s   n o r m a l   t o  

t h e   c o n v e y o r   p a t h .   D u r i n g   t h i s   m o v e m e n t ,   c a r r i a g e  

n o t c h e s   70b  and  71b  move  as  d e f i n e d   by  a r r o w   94  t o  

e n g a g e   t h e   s p i n d l e   a s s e m b l y   31  p o s i t i o n e d   a t   t h e  

s t a t i o n   n o t c h e s   60a  and  6 1 a .   C o n t i n u i n g   on,  c a r r i a g e  

n o t c h e s   70b  and  71b  move  u p w a r d l y   as  d e f i n e d   by  a r r o w  

95  to   c a r r y   t h e   s p i n d l e   a s s e m b l y   31  to   t h e   s e c o n d  

p r o c e s s i n g   s t a t i o n   a d j a c e n t   s t a t i o n   n o t c h e s   60b  a n d  

61b .   The  s p i n d l e   a s s e m b l y   31  i s   d e p o s i t e d   a t   s t a t i o n  

n o t c h e s   60b  and  61b  and  t h e   c a r r i a g e   n o t c h e s   70b  a n d  

71b  c o n t i n u e   d o w n w a r d l y   f o l l o w i n g   t h e   p a t h   of  a r r o w  

96  as  t h e   c a r r i a g e   r a i l s   62  and  64  r e t u r n   to   t h e  

f i r s t   r a i l s   down  p o s i t i o n .   The  s p i n d l e   a s s e m b l y   31  

i s   t h u s   c o n v e y e d   a l o n g   t h e   c o n v e y o r   p a t h   by  t h e  

c o n v e y o r   means   (as   i n d i c a t e d   g e n e r a l l y   by  a r r o w s   9 8  

in   F IG.   4)  so  t h a t   i t   h a s   an  a x i a l   d i r e c t i o n   w h i c h   i s  

g e n e r a l l y   h o r i z o n t a l   and  p e r p e n d i c u l a r   to   t h e  

c o n v e y o r   p a t h .  

(2)  P r o c e s s i n g   F l u i d   S y s t e m  

At  t h e   f i r s t   e i g h t   p r o c e s s i n g   s t a t i o n s ,  

p r o c e s s i n g   t a n k s   a r e   p r o v i d e d   f o r   c o n t a i n i n g  

p r o c e s s i n g   f l u i d .   The  p r o c e s s i n g   t a n k s   ( shown   a s  



p r o c e s s i n g   t a n k s   100 ,   102 ,   104 ,   106 ,   108 ,   110 ,   1 1 2  

and  114)  a r e   p o s i t i o n e d   r e l a t i v e   to   t h e   s t a t i o n  

n o t c h e s   on  t h e   c a r r i a g e   r a i l s   as  shown  in  F IG.   4 .  

Each   p r o c e s s i n g   t a n k   i s   g e n e r a l l y   i d e n t i c a l ,   and  l i k e  

t h e   p r o c e s s i n g   t a n k   100  ( s h o w n   s e c t i o n a l l y   in   F I G .  

2 ) ,   e a c h   p r o c e s s i n g   t a n k   p r o v i d e s   a  means   f o r  

c o n t a c t i n g   t h e   f i l m   d i s c s   30  m o u n t e d   on  t h e   s p i n d l e  

a s s e m b l y   31  w i t h   p r o c e s s i n g   f l u i d .  

The  p r o c e s s i n g   f l u i d   w h i c h   i s   s e l e c t i v e l y  

i n t r o d u c e d   i n t o   e a c h   p r o c e s s i n g   t a n k   i s   o b t a i n e d   f r o m  

a  p r o c e s s i n g   f l u i d   s o u r c e ,   s u c h   as  a  p r o c e s s i n g   f l u i d  

r e s e r v o i r   t a n k .   In  g e n e r a l   t e r m s ,   t h e   p r o c e s s i n g  

f l u i d s   or  " c h e m i s t r y "   w h i c h   a r e   u s e d   to   d e v e l o p   o r  

p r o c e s s   t h e   p h o t o g r a p h i c   i m a g e s   on  t h e   f i l m   d i s c s  

i n c l u d e   t h e   f o l l o w i n g   p r o c e s s i n g   f l u i d s :   d e v e l o p e r ,  

b l e a c h ,   wash  w a t e r ,   f i x   and  s t a b i l i z e r .   For   p r o p e r  

p r o c e s s i n g ,   t h e   f i l m   d i s c s   mus t   be  c o n t a c t e d   by  t h e s e  

f l u i d s   in  a  s e l e c t e d   s e q u e n c e .   T h u s ,   t h e   p r o c e s s i n g  
f l u i d   t a n k s   100  t h r o u g h   114  a r e   a r r a n g e d   f o r   s u c h  

s e q u e n t i a l   c o n t a c t .   T h a t   s e q u e n c e   i s   as  f o l l o w s :  

p r o c e s s i n g   t a n k   100  c o n t a i n s   d e v e l o p e r ;   p r o c e s s i n g  
t a n k s   102  and  104  c o n t a i n   b l e a c h ;   p r o c e s s i n g   t a n k   1 0 6  

c o n t a i n s   wash  w a t e r ;   p r o c e s s i n g   t a n k s   108  and  1 1 0  

c o n t a i n   f i x ;   p r o c e s s i n g   t a n k   112  c o n t a i n s   wash   w a t e r ;  

and  p r o c e s s i n g   t a n k   114  c o n t a i n s   s t a b i l i z e r .  

P r e f e r a b l y ,   e a c h   of   t h e s e   p r o c e s s i n g   f l u i d s  

( e x c e p t   f o r   t h e   wash  w a t e r )   comes   f rom  a  r e s e r v o i r  

t a n k   l o c a t e d   on  t h e   p r o c e s s o r   20.   As  s h o w n  

s c h e m a t i c a l l y   in  FIG.   4,  t h e r e   a r e   r e s e r v o i r   t a n k s  

120  and  121  f o r   d e v e l o p e r ,   a  r e s e r v o i r   t a n k   122  f o r  

b l e a c h ,   a  r e s e r v o i r   t a n k   124  f o r   f i x   and   a  r e s e r v o i r  

t a n k   126  f o r   s t a b i l i z e r .   From  e a c h   s e p a r a t e  
r e s e r v o i r   ( e x c e p t   r e s e r v o i r   t a n k   1 2 1 ) ,   p r o c e s s i n g  
f l u i d   c o n d u i t   means   c a r r i e s   and  d i s p e n s e s   t h e  



p r o c e s s i n g   f l u i d   to   t h e   c o r r e c t   p r o c e s s i n g   t a n k   o r  

t a n k s .   R e s e r v o i r   t a n k   121  i s   a  s t a g i n g   t a n k   f o r  

d e v e l o p e r ,   and  i s   n o t   d i r e c t l y   c o n n e c t e d   to   t h e  

p r o c e s s i n g   t a n k s .  

As  shown  in  FIG.   4,  d e v e l o p e r   i s   c a r r i e d  

f rom  t h e   d e v e l o p e r   r e s e r v o i r   t a n k   120  to   p r o c e s s i n g  

t a n k   100  by  d e v e l o p e r   f l o w   l i n e   130 .   S i m i l a r l y ,  

b l e a c h   i s   c a r r i e d   f rom  t h e   b l e a c h   r e s e r v o i r   t a n k   1 2 2  

to   t h e   p r o c e s s i n g   t a n k s   102  and  104  by  b l e a c h   f l o w  

l i n e   132  and  f i r s t   b l e a c h   b r a n c h   l i n e   134  and  s e c o n d  

b l e a c h   b r a n c h   l i n e   135;   f i x   i s   c a r r i e d   f rom  t h e   f i x  

r e s e r v o i r   t a n k   124  t o   t h e   p r o c e s s i n g   t a n k s   108  a n d  

110  t h r o u g h   f i x   f l o w   l i n e   138  and  f i r s t   f i x   b r a n c h  

l i n e   140  and   s e c o n d   f i x   b r a n c h   l i n e   141;   a n d  

s t a b i l i z e r   i s   c a r r i e d   f rom  t h e   s t a b i l i z e r   r e s e r v o i r  

t a n k   126  to   t h e   p r o c e s s i n g   t a n k   114  t h r o u g h  

s t a b i l i z e r   f l o w   l i n e   142 .   Wash  w a t e r   i s   u s u a l l y  
o b t a i n e d   f rom  t h e   t a p .   In  t h e   p r o c e s s o r   20,  t h e   w a s h  

w a t e r   i s   c a r r i e d   f rom  i t s   s o u r c e   to   t h e   p r o c e s s i n g  

t a n k s   106  and  112  t h r o u g h   wash   w a t e r   f l o w   l i n e   1 4 4  

and   wash   w a t e r   b r a n c h   l i n e s   145  and  1 4 6 .  

A  f l u i d   d i s p e n s i n g   v a l v e   i s   l o c a t e d   a d j a c e n t  

a  l o w e r   p r o c e s s i n g   t a n k   end  of   e a c h   f l ow  l i n e   o r  

b r a n c h   l i n e   ( e x c e p t   f o r   t h e   wash   w a t e r   b r a n c h  

l i n e s ) .   As  shown  in  FIG.   2,  a  f i r s t   f l u i d   d i s p e n s i n g  

v a l v e   150  i s   c o n n e c t e d   to   t h e   d e v e l o p e r   f l o w   l i n e  

130 ,   and  h a s   a  d e v e l o p e r   d i s p e n s i n g   t u b e   1 5 1  

e x t e n d i n g   t h e r e f r o m   and  p o s i t i o n e d   to  d i s p e n s e  

d e v e l o p e r   f rom  t h e   r e s e r v o i r   t a n k   120  i n t o   t h e  

p r o c e s s i n g   t a n k   1 0 0 .   As  shown  in  F IGS.   1  and  4,  a  

s e c o n d   f l u i d   d i s p e n s i n g   v a l v e   152  and  a  t h i r d   f l u i d  

d i s p e n s i n g   v a l v e   154  a r e   p o s i t i o n e d   in  t h e   f i r s t  

b l e a c h   b r a n c h   l i n e   134  and  s e c o n d   b l e a c h   b r a n c h   l i n e  

135 ,   r e s p e c t i v e l y .   The  s e c o n d   f l u i d   d i s p e n s i n g   v a l v e  

152  h a s   a  f i r s t   b l e a c h   d i s p e n s i n g   t u b e   153  e x t e n d i n g  



t h e r e f r o m   and  p o s i t i o n e d   f o r   d i s p e n s i n g   b l e a c h   i n t o  

t h e   p r o c e s s i n g   t a n k   102 .   The  t h i r d   f l u i d   d i s p e n s i n g  

v a l v e   154  h a s   a  s e c o n d   b l e a c h   d i s p e n s i n g   t u b e   1 5 5  

e x t e n d i n g   t h e r e f r o m   and  p o s i t i o n e d   to   d i s p e n s e   b l e a c h  

i n t o   t h e   p r o c e s s i n g   t a n k   1 0 4 .   A  f o u r t h   f l u i d  

d i s p e n s i n g   v a l v e   156  p o s i t i o n e d   in  t h e   f i r s t   f i x  

b r a n c h   l i n e   140  h a s   a  f i r s t   f i x   d i s p e n s i n g   t u b e   1 5 7  

e x t e n d i n g   t h e r e f r o m   f o r   d i s p e n s i n g   f i x   i n t o   t h e  

p r o c e s s i n g   t a n k   108,   a  f i f t h   f l u i d   d i s p e n s i n g   v a l v e  

158  p o s i t i o n e d   in  t h e   s e c o n d   f i x   b r a n c h   l i n e   141  h a s  

a  s e c o n d   f i x   d i s p e n s i n g   t u b e   159  e x t e n d i n g   t h e r e f r o m  

f o r   d i s p e n s i n g   f i x   i n t o   t h e   p r o c e s s i n g   t a n k   110 ,   a n d  

a  s i x t h   f l u i d   d i s p e n s i n g   v a l v e   160  p o s i t i o n e d   in  t h e  

s t a b i l i z e r   f l o w   l i n e   142  has   a  s t a b i l i z e r   d i s p e n s i n g  

t u b e   161  e x t e n d i n g   t h e r e f r o m   f o r   d i s p e n s i n g  

s t a b i l i z e r   i n t o   t h e   p r o c e s s i n g   t a n k   1 1 4 .  

The  wash   w a t e r   f l o w   l i n e   144  (F IG .   4)  a l s o  

has   a  wash  w a t e r   d i s p e n s i n g   v a l v e   164,   w h i c h   c o n t r o l s  

t h e   t o t a l   v o l u m e   of  wash  w a t e r   d i s p e n s e d   by  b o t h   w a s h  

w a t e r   b r a n c h   l i n e s   145  and  146  d u r i n g   e a c h   c o n v e y o r  

c y c l e .   In  a d d i t i o n ,   as  b e s t   shown  in  FIG.   2,  t h e  

e n d s   of  t h e   wash  w a t e r   b r a n c h   l i n e s   145  and  1 4 6  

a d j a c e n t   t h e   p r o c e s s i n g   t a n k s   106  and  112  a r e  

p o s i t i o n e d   so  t h a t   t h e   wash  w a t e r   i s   i m p i n g e d  

d i r e c t l y   o n t o   t h e   f i l m   d i s c s   30  and  c e n t r a l   p o r t i o n  
of   t h e   s p i n d l e   s h a f t   32  f o r   maximum  r i n s e   e f f i c i e n c y .  

As  shown  g e n e r a l l y   in   F IGS.   4  and  5  ( S h e e t  

4 ) ,   t h e   p r o c e s s i n g   t a n k s   a r e   c o n n e c t e d   to   form  a  

s i n g l e   p r o c e s s i n g   t a n k   u n i t   170 .   As  b e s t   shown  i n  

FIG.   2,  t h e   p r o c e s s i n g   t a n k   u n i t   .170  i s   p i v o t a l l y  

m o u n t e d   a d j a c e n t   one  l o n g i t u d i n a l   e d g e   a l o n g   a  p i v o t  
a x i s   e x t e n d i n g   g e n e r a l l y   p a r a l l e l   to   t h e   c o n v e y o r  

p a t h .   T h u s ,   a l l   of  t h e   p r o c e s s i n g   t a n k s   c o m p r i s i n g  

t h e   p r o c e s s i n g   t a n k   u n i t   170  a r e   p i v o t a l l y   m o u n t e d   o n  



a  common  a x i s   w h i c h   i s   g e n e r a l l y   p e r p e n d i c u l a r   to   t h e  

a x i s   of   t h e   s p i n d l e   a s s e m b l y   31.  A  f i r s t   end  of  a n  

e l o n g a t e d   c o n n e c t i n g   l i n k   172  i s   p i v o t a l l y   m o u n t e d   a t  

174  a d j a c e n t   a  b o t t o m   e d g e   of  t h e   p r o c e s s i n g   t a n k  

u n i t   170 .   A  s e c o n d   end  of  t h e   e l o n g a t e d   l i n k   172  i s  

p i v o t a l l y   m o u n t e d   t o   a  r o t a t i n g   member  176  as  a t  

1 7 8 .   The  r o t a t i n g   member   176  i s ,   in  t u r n ,   f i x e d   t o  

t h e   d r i v e   s h a f t   of  a  t a n k   d r i v e   m o t o r   180 .   In  F I G .  

2,  t h e   p r o c e s s i n g   t a n k   u n i t   170  i s   shown  in  s o l i d  

l i n e s   in  an  u p w a r d   p r o c e s s   p o s i t i o n   w h e r e i n   a  p o r t i o n  

of   e a c h   f i l m   d i s c   30  m o u n t e d   on  t h e   s p i n d l e   a s s e m b l y  

31  i s   p l a c e d   w i t h i n   one  of  t h e   p r o c e s s i n g   t a n k s   w h e n  

t h e   s p i n d l e   a s s e m b l y   31  i s   p o s i t i o n e d   a t   t h a t  

p r o c e s s i n g   t a n k ' s   p r o c e s s i n g   s t a t i o n .  

A  s i n g l e   r o t a t i o n   of   t h e   d r i v e   s h a f t   of  t h e  

t a n k   d r i v e   m o t o r   180  c a u s e s   t h e   r o t a t i n g   member  1 7 6  

to   r o t a t e   in   s u c h   a  m a n n e r   t h a t   t h e   p i v o t a l  

c o n n e c t i o n   p o i n t   178  b e t w e e n   t h e   e l o n g a t e d   l i n k   1 7 2  

and   r o t a t i n g   member   176  f o l l o w s   t h e   c i r c u l a r   p a t h  

d e f i n e d   by  a r r o w s   182  in   FIG.   2.  A f t e r   h a l f   a  

r o t a t i o n ,   t h e   r o t a t i n g   member  176 ,   e l o n g a t e d   l i n k   1 7 2  

and  p r o c e s s i n g   t a n k   u n i t   170  a r e   moved  to   p o s i t i o n   a s  

shown  in  p h a n t o m   in  FIG.   2.  When  t h e   p r o c e s s i n g   t a n k  

u n i t   170  i s   p i v o t e d   a b o u t   i t s   l o n g i t u d i n a l   p i v o t   a x i s  

d o w n w a r d l y   to   t h i s   d u m p / t r a n s p o r t   p o s i t i o n ,   a n y  

p r o c e s s i n g   f l u i d   t h a t   was  in  t h e   p r o c e s s i n g   t a n k s   i s  

dumped   f rom  t h e   p r o c e s s i n g   t a n k s   i n t o   a  p l u r a l i t y   o f  

u s e d   f l u i d   d i s p o s a l   b a s i n s   184  ( o n l y   one  of  w h i c h   i s  

shown  in  FIG.   2 ) .   D u r i n g   t h e   s e c o n d   h a l f   of  a  

r o t a t i o n ,   t h e   r o t a t i n g   member  176 ,   e l o n g a t e d   l i n k   1 7 2  

and  p r o c e s s i n g   t a n k   u n i t   170  a r e   r e t u r n e d   to   p o s i t i o n  

as  shown  in  s o l i d   l i n e s   in  FIG.   2 .  

The  p i v o t i n g   of  t h e   p r o c e s s i n g   t a n k   u n i t   1 7 0  

is   i n t e r m i t t e n t ,   o p e r a t i n g   in  c o o r d i n a t i o n   w i t h   t h e  



i n t e r m i t t e n t   c o n v e y i n g   of  t h e   s p i n d l e   a s s e m b l y   31  

a l o n g   t h e   c o n v e y o r   p a t h   by  t h e   c o n v e y o r   m e a n s .   T h e  

p i v o t i n g   of  t h e   p r o c e s s i n g   t a n k   u n i t   170  t a k e s   p l a c e  

d u r i n g   t h e   t r a n s p o r t   p o r t i o n   of  t h e   c o n v e y o r   c y c l e .  

The  p r o c e s s i n g   t a n k   u n i t   170  i s   p l a c e d   i n  

i t s   p r o c e s s   p o s i t i o n   as  t h e   s p i n d l e   a s s e m b l y   31  i s  

p l a c e d   in  p o s i t i o n   a t   a  s e l e c t e d   p r o c e s s i n g   s t a t i o n  

f o r   c o n t a c t i n g   t h e   f i l m   d i s c s   30  t h e r e o n   w i t h  

p r o c e s s i n g   f l u i d .   T h e n ,   t h e   p r o c e s s i n g   t a n k   a t   t h e  

s e l e c t e d   p r o c e s s i n g   s t a t i o n   i s   f i l l e d   w i t h   p r o c e s s i n g  

f l u i d   to   a  l e v e l   w h e r e i n   a  p o r t i o n   of  e a c h   f i l m   d i s c  

30  m o u n t e d   on  t h e   s p i n d l e   a s s e m b l y   31  c o n t a c t s   t h e  

p r o c e s s i n g   f l u i d ,   as  s h o w n ,   f o r   e x a m p l e ,   by  t h e   l e v e l  

of  p r o c e s s i n g   f l u i d   190  ( w h i c h   i s   in   t h i s   c a s e   i s  

d e v e l o p e r )   in   t h e   p r o c e s s i n g   t a n k   1 0 0 .   When  t h e  

p r o c e s s i n g   p o r t i o n   of  t h e   c o n v e y o r   c y c l e   i s  

c o m p l e t e d ,   t h e   p r o c e s s i n g   t a n k   u n i t   170  i s   p i v o t e d  

d o w n w a r d l y   to   i t s   d u m p / t r a n s p o r t   p o s i t i o n   to   p e r m i t  

t h e   c a r r i a g e   r a i l s   62  and  64  to   a d v a n c e   t h e   s p i n d l e  

a s s e m b l y   31  a l o n g   t h e   c o n v e y o r   p a t h   and  to   dump  t h e  

u s e d   p r o c e s s i n g   f l u i d   f rom  t h e   p r o c e s s i n g   t a n k   a t   t h e  

s e l e c t e d   p r o c e s s i n g   s t a t i o n .  

The  d i s p o s a l   b a s i n s   184  a r e   f o r m e d   t o  

c o l l e c t   a l l   t h e   p r o c e s s i n g   f l u i d   dumped   f rom  t h e  

p r o c e s s i n g   t a n k s   on  t h e   p r o c e s s i n g   t a n k   u n i t   170  a s  
i t   p i v o t s   d o w n w a r d l y   to   i t s   d u m p / t r a n s p o r t   p o s i t i o n .  

P r o c e s s i n g   f l u i d s   a r e   c o l l e c t e d   in   t h e   d i s p o s a l  
b a s i n s   184  and  f l o w   t h e r e f r o m   t h r o u g h   d r a i n   s y s t e m s  

( s h o w n   g e n e r a l l y   as  186)   to   be  c o l l e c t e d   or  d i s p o s e d  

o f .  

(3)  S p i n d l e   A s s e m b l y   R o t a t i o n  

S i n c e   o n l y   a  p o r t i o n   of  t h e   f i l m   d i s c s   3 0  

m o u n t e d   on  t h e   s p i n d l e   a s s e m b l y   31  c o n t a c t   t h e  

p r o c e s s i n g   f l u i d   when  t h e   s p i n d l e   a s s e m b l y   31  i s  



p o s i t i o n e d   a t   one  of  t h e   p r o c e s s i n g   s t a t i o n s   f o r  
f l u i d   p r o c e s s i n g ,   i t   i s   n e c e s s a r y   to   r o t a t e   t h e   f i l m  

d i s c s   30  so  t h a t   a l l   t h e   p h o t o g r a p h i c   i m a g e s   t h e r e o n  

a r e   u n i f o r m l y   c o n t a c t e d   by  t h e   p r o c e s s i n g   f l u i d .  

T h i s   r o t a t i o n   i s   a c h i e v e d   by  r o t a t i n g   t h e   s p i n d l e  

s h a f t   32  ( w h i c h   i s   k e y e d   f o r   c o u p l e d   r o t a t i o n   to   t h e  

f i l m   d i s c s   30  by  s u i t a b l e   means   ( n o t   s h o w n ) ) .   To  

t h i s   e n d ,   s p i n d l e   d r i v e   means   f o r   r o t a t i n g   t h e  

s p i n d l e   a s s e m b l y   31  a b o u t   i t s   l o n g i t u d i n a l   a x i s   ( a s  

d e f i n e d   by  s p i n d l e   s h a f t   32)  when  i t   i s   p o s i t i o n e d   a t  

e a c h   p r o c e s s i n g   s t a t i o n   i s   p r o v i d e d   a l o n g   t h e  

c o n v e y o r   p a t h .  

The  s p i n d l e   d r i v e   means   c o m p r i s e s   a  s p i n d l e  

d r i v e   s h a f t   192  r o t a t a b l y   p o s i t i o n e d   p a r a l l e l   to   t h e  

c o n v e y o r   p a t h ,   w i t h   t h e   s p i n d l e   d r i v e   s h a f t   1 9 2  

h a v i n g   a  d r i v e   g e a r   194  f i x e d   t h e r e o n   a d j a c e n t  

s e l e c t e d   p r o c e s s i n g   s t a t i o n s .   The  s p i n d l e   d r i v e  

s h a f t   192  i s   r o t a t a b l y   c o u p l e d   to   a  s p i n d l e   d r i v e  

m o t o r   196  by  s u i t a b l e   means   ( s u c h   as  a  b e l t   d r i v e  

s y s t e m   or  by  s p r o c k e t   g e a r s )   so  t h a t   t h e   s p i n d l e  
d r i v e   s h a f t   192  i s   r o t a t e d   when  t h e   s p i n d l e   d r i v e  

m o t o r   196  i s   a c t u a t e d .   T h u s ,   when  t h e   s p i n d l e  

a s s e m b l y   31  i s   p l a c e d   in  p o s i t i o n   a t   one  of  t h e  

p r o c e s s i n g   s t a t i o n s   h a v i n g   a  d r i v e   g e a r   194  a d j a c e n t  

t h e r e t o ,   t h e   s p i n d l e   g e a r   38  of  t h e   s p i n d l e   a s s e m b l y  

31  e n g a g e s   t h e   s p i n d l e   d r i v e   g e a r   194  a t   t h a t  

p r o c e s s i n g   s t a t i o n   to   c a u s e   t h e   s p i n d l e   a s s e m b l y   31  

to   be  r o t a t e d   a t   a  f i r s t   r a t e   of  r o t a t i o n ,   a l o n g   w i t h  

t h e   f i l m   d i s c s   30  t h e r e o n .   P r o c e s s i n g   f l u i d   in  t h e  

p r o c e s s i n g   t a n k   a t   t h a t   p r o c e s s i n g   s t a t i o n   t h u s  

u n i f o r m l y   c o n t a c t s   t h e   e n t i r e   a r e a   of  e a c h   f i l m   d i s c  

c o n t a i n i n g   p h o t o g r a p h i c   i m a g e s .  



(4)  T e m p e r i n g   S y s t e m   f o r   P r o c e s s i n g   F l u i d s  

To  o b t a i n   a  p r o p e r   r e a c t i o n   b e t w e e n  

c h e m i s t r y   and  f i l m ,   c e r t a i n   p r o c e s s i n g   f l u i d s   mus t   b e  

m a i n t a i n e d   a t   s e l e c t e d   t e m p e r a t u r e s   d u r i n g  

p r o c e s s i n g .   U s u a l l y ,   t h i s   means   h e a t i n g   t h e   f l u i d  

a b o v e   t h e   t e m p e r a t u r e   t h a t   i t   w o u l d   be  i f   l e f t  

s t a n d i n g   a t   room  t e m p e r t u r e .   The  p r o c e s s o r   20  of  t h e  

p r e s e n t   i n v e n t i o n   i n c l u d e s   a  p r o c e s s i n g   f l u i d  

t e m p e r i n g   s y s t e m   200,   as  shown  g e n e r a l l y   in  FIG.   5 .  

T h i s   t e m p e r i n g   s y s t e m   200  s u r r o u n d s   e a c h   p r o c e s s i n g  

t a n k   to  m a i n t a i n   t h e   t e m p e r a t u r e   of   t h e   p r o c e s s i n g  

f l u i d   in  t h e   p r o c e s s i n g   t a n k   a t   a  d e s i r e d  

t e m p e r a t u r e .   In  a d d i t i o n ,   t h e   p r o c e s s i n g   s y s t e m   2 0 0  

a l s o   s u r r o u n d s   e a c h   r e s e r v o i r   t a n k   to   s i m i l a r l y  

m a i n t a i n   t h e   p r o c e s s i n g   f l u i d s   t h e r e i n   a t   t h e   d e s i r e d  

t e m p e r a t u r e .  

As  shown  in  FIG.   2,  e a c h   p r o c e s s i n g   t a n k  

( p r o c e s s i n g   t a n k   100  i s   shown  as  t y p i c a l   of   t h e  

p r o c e s s i n g   t a n k s )   h a s   an  i n n e r   w a l l   202  w h i c h   d e f i n e s  

a  f l u i d   b a s i n   f o r   r e t a i n i n g   t h e   p r o c e s s i n g   f l u i d   i n  

t h e   p r o c e s s i n g   t a n k .   S p a c e d   f rom  t h e   i n n e r   w a l l   2 0 2  

is   an  o u t e r   w a l l   204 ,   w i t h   t h e   s p a c e   t h e r e b e t w e e n  

d e f i n i n g   a  t e m p e r i n g   f l u i d   c a v i t y   206 .   T e m p e r i n g  

f l u i d   i s   c i r c u l a t e d   t h r o u g h   t h e   c a v i t y   206  of  e a c h  

p r o c e s s i n g   t a n k   and  p r e f e r a b l y ,   t h e   c a v i t i e s   206  o f  

t h e   p r o c e s s i n g   t a n k s   a r e   i n t e r c o n n e c t e d   so  t h a t  

t e m p e r i n g   f l u i d   i s   c i r c u l a t e d   t h r o u g h   t h e   p r o c e s s i n g  
t a n k   c a v i t i e s   c o l l e c t i v e l y .   When  c o n n e c t e d   a n d  

f o r m e d   in  t h i s   m a n n e r ,   t h e   o u t e r   w a l l   204  of   e a c h  

p r o c e s s i n g   t a n k   c o n s t i t u t e s   t h e   g e n e r a l l y   o u t e r   w a l l  

of   t h e   p r o c e s s i n g   t a n k   u n i t   170 ,   w i t h   e a c h   p r o c e s s i n g  

t a n k   h a v i n g   a  s e p a r a t e   i n n e r   w a l l   202 ,   as  shown  i n  

FIG.   5 .  



FIG.   2  a l s o   shows   t h a t   e a c h   r e s e r v o i r   t a n k  

h a s   a  f i r s t   w a l l   210  w h i c h   d e f i n e s   a  f l u i d   c h a m b e r  

f o r   r e t a i n i n g   t h e   p r o c e s s i n g   f l u i d   in   t h e   r e s e r v o i r  

t a n k   ( r e s e r v o i r   t a n k   120  i s   shown  as  t y p i c a l   of  t h e  

r e s e r v o i r   t a n k s )  .   S p a c e d   f rom  t h e   f i r s t   w a l l   210  i s  

a  s e c o n d   w a l l   212  w i t h   a  s p a c e   t h e r e b e t w e e n   d e f i n i n g  

a  t e m p e r i n g   f l u i d   c a v i t y   214 .   T e m p e r i n g   f l u i d   i s  

c i r c u l a t e d   t h r o u g h   t h e   c a v i t y   214  of  e a c h   r e s e r v o i r  

t a n k   and  p r e f e r a b l y ,   t h e   c a v i t i e s   214  of  t h e  

r e s e r v o i r   t a n k s   a r e   i n t e r c o n n e c t e d   so  t h a t   t h e  

t e m p e r i n g   f l u i d   i s   c i r c u l a t e d   t h r o u g h   t h e   r e s e r v o i r  

t a n k   c a v i t i e s   c o l l e c t i v e l y ,   as  shown  in  FIG.  5 .  

The  t e m p e r i n g   f l u i d   i s   pumped   t h r o u g h   t h e  

p r o c e s s i n g   f l u i d   t e m p e r i n g   s y s t e m   200  by  a  pump  2 1 6  

in   d i r e c t i o n   g e n e r a l l y   shown  by  f l o w   a r r o w s   in  t h e  

s y s t e m   in  FIG.   5.  T e m p e r i n g   f l u i d   i s   pumped   f rom  t h e  

pump  216  t h r o u g h   a  f i r s t   f l u i d   c o n d u i t   218  to  a  f l u i d  

h e a t e r   220  w h i c h   h e a t s   t h e   f l u i d   to   a  d e s i r e d  

t e m p e r a t u r e .   From  t h e   h e a t e r   220,   t h e   t e m p e r i n g  

f l u i d   f l o w s   t h r o u g h   a  s e c o n d   f l u i d   c o n d u i t   222  i n t o  

t h e   i n t e r c o n n e c t e d   c a v i t i e s   214  of   t h e   r e s e r v o i r s  

a d j a c e n t   t h e   r e s e r v o i r   t a n k   120  ( f o r   d e v e l o p e r ) .   T h e  

t e m p e r i n g   f l u i d   f l o w s   t h r o u g h   t h e   c a v i t i e s   214  p a s t  

t h e   r e s e r v o i r   t a n k s   122  and  124  ( f o r   f i x   and  b l e a c h ,  

r e s p e c t i v e l y )   and  e x i t s   t h e   c a v i t i e s   214  a d j a c e n t   t h e  

r e s e r v o i r   t a n k   126  ( f o r   s t a b i l i z e r ) .   The  t e m p e r i n g  

f l u i d   a l s o   f l o w s   p a s t   t h e   r e s e r v o i r   t a n k   121,   w h i c h  

i s   a  s t a g i n g   t a n k   f o r   d e v e l o p e r .   The  r e s e r v o i r   t a n k  

121  i s   p r o v i d e d   so  t h a t   when  t h e   r e s e r v o i r   t a n k   1 2 0  

is   low  on  d e v e l o p e r ,   t h e   d e v e l o p e r   i n   r e s e r v o i r   t a n k  

121  ( w h i c h   h a s   b e e n   h e a t e d   by  t h e   t e m p e r i n g   f l u i d   t o  

t h e   d e s i r e d   t e m p e r a t u r e )   can   be  dumped   i n t o   t h e  

r e s e r v o i r   t a n k   120  to   r e p l e n i s h   t h e   s u p p l y   o f  

d e v e l o p e r   w i t h   m i n i m a l   d i s r u p t i o n   to   t h e   o p e r a t i o n s  

and   q u a l i t y   of  t h e   p r o c e s s o r .  



A  t h i r d   f l u i d   c o n d u i t   224  i s   c o n n e c t e d   a t  

one  end  to   t h e   c a v i t i e s   214  of  t h e   r e s e r v o i r   t a n k s  

a d j a c e n t   t h e   r e s e r v o i r   t a n k   126 .   A d j a c e n t   i t s   o t h e r  

e n d ,   t h e   t h i r d   f l u i d   c o n d u i t   224  i s   c o n n e c t e d   to   t h e  

i n t e r c o n n e c t e d   c a v i t i e s   206  of   t h e   p r o c e s s i n g   t a n k  

u n i t   170  a d j a c e n t   a  f i r s t   end  p o r t i o n   226  t h e r e o f .  

The  t h i r d   f l u i d   c o n d u i t   224  i s   f l e x i b l e   to   p e r m i t   t h e  

p i v o t i n g   of  t h e   p r o c e s s i n g   t a n k   u n i t   170  ( a n d  

p r o c e s s i n g   t a n k s   t h e r e i n )   b e t w e e n   t h e   p r o c e s s   a n d  

d u m p / t r a n s p o r t   p o s i t i o n s ,   w h i l e   c a r r y i n g   t h e  

t e m p e r i n g   f l u i d   b e t w e e n   t h e   c a v i t i e s   206  and  214  o f  

t h e   p r o c e s s i n g   t a n k s   and  r e s e r v o i r   t a n k s .   T h e  

t e m p e r i n g   f l u i d   f l o w s   t h r o u g h   t h e   c a v i t i e s   206  p a s t  

t h e   p r o c e s s i n g   t a n k s   and  e x i t s   t h e   c a v i t i e s   2 0 6  

a d j a c e n t   a  s e c o n d   end  p o r t i o n   228  of  t h e   p r o c e s s i n g  

t a n k   u n i t   1 7 0 .  

A  f o u r t h   f l u i d   c o n d u i t   230  c a r r i e s   t h e  

t e m p e r i n g   f l u i d   f rom  t h e   c a v i t i e s   206  in  t h e  

p r o c e s s i n g   t a n k   u n i t   170  b a c k   to   t h e   pump  216 .   T h e  

f o u r t h   f l u i d   c a v i t y   230  i s   a l s o   f l e x i b l e   to   p e r m i t  

t h e   p i v o t i n g   of  t h e   p r o c e s s i n g   t a n k   u n i t   170  ( a n d  

p r o c e s s i n g   t a n k s   t h e r e i n )   b e t w e e n   t h e   p r o c e s s   a n d  

d u m p / t r a n s p o r t   p o s i t i o n s ,   w h i l e   c a r r y i n g   t h e  

t e m p e r i n g   f l u i d   b e t w e e n   t h e   pump  216  and  t h e   c a v i t i e s  

206  of  t he   p r o c e s s i n g   t a n k s .  

The  t e m p e r i n g   f l u i d   i s   t h u s   h e a t e d   a n d  

pumped   t h r o u g h   a  c l o s e d   s y s t e m   p a s t   a l l   of   t h e  

p r o c e s s i n g   t a n k s   and  r e s e r v o i r   t a n k s .   The  p r o c e s s i n g  

f l u i d   i s   m a i n t a i n e d   a t   t h e   d e s i r e d   t e m p e r a t u r e   b o t h  

in  t h e   r e s e r v o i r   t a n k s   and  d u r i n g   p r o c e s s i n g   when  i t  

i s   in  t h e   p r o c e s s i n g   t a n k s .   In  e s s e n c e ,   t h e  

p r o c e s s i n g   f l u i d   t e m p e r i n g   s y s t e m   200  c o n s i s t s   of  a  

p l u r a l i t y   of  f i r s t   t e m p e r i n g   f l u i d   j a c k e t s   a r o u n d   t h e  

p r o c e s s i n g   t a n k s   and  a  p l u r a l i t y   of   s e c o n d   t e m p e r i n g  



f l u i d   j a c k e t s   a r o u n d   t h e   r e s e r v o i r   t a n k s ,   w i t h   t h e  

f i r s t   and  s e c o n d   f l u i d   j a c k e t s   b e i n g   s e a l a b l y  

c o n n e c t e d   and  h a v i n g   t e m p e r i n g   f l u i d   c i r c u l a t i n g  

t h e r e i n .  

(5)  F i l m   D i s c   D r y e r   S y s t e m  

A f t e r   t h e   f i l m   d i s c s   30  m o u n t e d   on  t h e  

s p i n d l e   a s s e m b l y   31  h a v e   b e e n   c o n t a c t e d   w i t h   t h e  

p r o c e s s i n g   f l u i d s   in   t h e   s e l e c t e d   o r d e r ,   i t   i s  

n e c e s s a r y   to   r e m o v e   any   p r o c e s s i n g   f l u i d   l e f t   on  t h e  

f i l m   d i s c s   30.   P r e f e r a b l y ,   t h i s   i s   done   by  b l o w i n g  

t e m p e r e d   a i r   p a s t   t h e   f i l m   d i s c s   30  and  s p i n n i n g   t h e  

s p i n d l e   a s s e m b l y   31  a t   a  h i g h   s p e e d   of  r o t a t i o n .   To  

t h i s   e n d ,   two  of   t h e   p r o c e s s i n g   s t a t i o n s   a d j a c e n t   t h e  

s e c o n d   end  93  of   t h e   p r o c e s s i n g   s e c t i o n   22  a r e   f i l m  

d i s c   d r y i n g   s t a t i o n s .   (See   F IGS.   1  and  3 ) .   A  f i r s t  

d r y i n g   s t a t i o n   c o r r e s p o n d s   to   t h e   l a t e r a l l y   m a t c h e d  

p a i r   of   s t a t i o n   n o t c h e s   60i   and  61i   on  t h e   s t a t i o n a r y  
r a i l s   52  and  54  and  a  s e c o n d   d r y i n g   s t a t i o n  

c o r r e s p o n d s   g e n e r a l l y   in  p o s i t i o n   to   t h e   l a t e r a l l y  

m a t c h e d   p a i r   of   s t a t i o n   n o t c h e s   60 j   and  61j   on  t h e  

s t a t i o n a r y   r a i l s   52  and  5 4 .  

At  t h e   f i r s t   d r y i n g   s t a t i o n ,   s p i n d l e   s p i n  

means   i s   p o s i t i o n e d   to   r o t a t e   t h e   s p i n d l e   a s s e m b l y   31  

and   f i l m   d i s c s   30  m o u n t e d   t h e r e o n   a t   a  s e c o n d   h i g h e r  

r a t e   of   r o t a t i o n   to   d r y   t h e   f i l m   d i s c s   30  b y  

c e n t r i f u g a l   f o r c e .   The  s p i n d l e   s p i n   means   i n c l u d e s   a  

s p i n   d r i v e   g e a r   240  r o t a t a b l y   p o s i t i o n e d   a d j a c e n t   t h e  

f i r s t   d r y i n g   s t a t i o n ,   as  shown  in  F IGS.   6  and  7 

( S h e e t   5 ) .   The  s p i n   d r i v e   g e a r   240  i s   r o t a t a b l y  

c o u p l e d   to   a  s p i n   d r i v e   m o t o r   242  by  s u i t a b l e   m e a n s ,  

s u c h   as  a  b e l t   d r i v e   244 ,   as  a l s o   shown  in  FIG.   8 

( S h e e t   6 ) .  



The  s p i n   d r i v e   m o t o r   242  i s   a  v a r i a b l e   s p e e d  

m o t o r   and  i s   a d a p t e d   to   be  o p e r a t e d   s u c h   t h a t   when  i t  

i s   a c t u a t e d   to   r o t a t e   a  s p i n d l e   a s s e m b l y   ( s h o w n   a s  

s p i n d l e   a s s e m b l y   31a  in   F IGS.   6  and  7)  a t   t h e   f i r s t  

d r y i n g   s t a t i o n ,   t h e   s p i n   d r i v e   m o t o r   242  r o t a t e s   t h e  

s p i n d l e   a s s e m b l y   31a  a t   b o t h   t h e   f i r s t   r a t e   o f  

r o t a t i o n   and  t h e   s e c o n d   h i g h e r   r a t e   of   r o t a t i o n   f o r  

s e l e c t e d   p a r t s   of  t h e   p r o c e s s i n g   p o r t i o n   of   e a c h  

c o n v e y o r   c y c l e .   The  s p i n d l e   a s s e m b l y   31a  i s  

i n i t i a l l y   r o t a t e d   a t   t h e   s e c o n d   h i g h e r   r a t e   o f  

r o t a t i o n   to   c a s t   or  t h r o w   r e s i d u a l   p r o c e s s i n g   f l u i d  

f rom  t h e   f i l m   d i s c s   30  by  c e n t r i f u g a l   f o r c e .   A f t e r   a  

s e l e c t e d   t i m e ,   t h e   s p i n   d r i v e   m o t o r   242  s l o w s   t o  

r o t a t e   t h e   s p i n d l e   a s s e m b l y   31a  a t   t h e   f i r s t   r a t e   o f  

r o t a t i o n   to   f u r t h e r   a i d   in   d r y i n g   t h e   f i l m   d i s c s  

m o u n t e d   t h e r e o n .  

The  s p i n d l e   a s s e m b l y   31  i s   a l s o   r o t a t e d   w h e n  

p o s i t i o n e d   a t   t h e   s e c o n d   d r y i n g   s t a t i o n .   H o w e v e r ,  

t h e   s p i n d l e   a s s e m b l y   ( s h o w n   as  s p i n d l e   a s s e m b y   3 1 b )  

a t   t h e   s e c o n d   d r y i n g   s t a t i o n   i s   r o t a t e d   by  t h e   s a m e  

d r i v e   means   as  u s e d   a t   t h e   f l u i d   p r o c e s s i n g  
s t a t i o n s .   T h u s ,   as  b e s t   shown  in  F IGS.   3  and  6,  t h e  

s p i n d l e   g e a r   38  on  t h e   s p i n d l e   a s s e m b l y   31b  e n g a g e s  
t h e   s p i n d l e   d r i v e   g e a r   194  p o s i t i o n e d   a d j a c e n t   t h e  

s e c o n d   d r y i n g   s t a t i o n   to   r o t a t e   t h e   s p i n d l e   a s s e m b l y  

31b  a t   t h e   f i r s t   r a t e   of   r o t a t i o n .   The  c a r r i a g e  

n o t c h e s   70j   and  71j   h a v e   e x t e n s i o n   r a m p s   245  and  2 4 7  

t h e r e o n   to   s l i g h t l y   l e n g t h e n   t he   d i s t a n c e   t h e   s p i n d l e  

a s s e m b l y   i s   c o n v e y e d   b e t w e e n   t h e   f i r s t   d r y i n g   s t a t i o n  

and  t he   s e c o n d   d r y i n g   s t a t i o n .   The  s t a t i o n   n o t c h e s  

a t   t h e   f i r s t   and  s e c o n d   d r y i n g   s t a t i o n s   a r e   a l s o  

s p a c e d   s l i g h t l y   f a r t h e r   a p a r t   l o n g i t u d i n a l l y   t h a n  

o t h e r   a d j a c e n t   s t a t i o n   n o t c h e s .   T h i s   e x t r a   s p a c i n g  

is   p r o v i d e d   so  t h a t   t h e   s p i n d l e   g e a r   38  i s   f u l l y  



d i s e n g a g e d   f rom  t h e   s p i n   d r i v e   g e a r   240  when  t h e  

s p i n d l e   a s s e m b l y   31b  i s   p o s i t i o n e d   a t   t h e   s e c o n d  

d r y i n g   s t a t i o n .  

The  s e c o n d   d r y i n g   s t a t i o n   i s   t h e   l a s t  

p r o c e s s i n g   s t a t i o n   on  t h e   p r o c e s s o r   20.  When  

p r o c e s s i n g   a t   t h e   s e c o n d   d r y i n g   s t a t i o n   i s   c o m p l e t e d  

f o r   t h e   s p i n d l e   a s s e m b l y   31b,   t h e   s p i n d l e   a s s e m b l y  

31b  i s   e n g a g e d   by  t h e   l a t e r a l l y   m a t c h e d   p a i r   o f  

c a r r i a g e   n o t c h e s   70k  and  71k  on  t h e   c a r r i a g e   r a i l s   6 2  

and   64  and  c o n v e y e d   to   a  p a i r   of  p a r a l l e l   d o w n w a r d l y  

s l o p i n g   p r o c e s s o r   e x i t   r a m p s   246  and  248  on  t h e  

s t a t i o n a r y   r a i l s   52  and  54,  r e s p e c t i v e l y .   As  b e s t  

shown  in  FIG.   1,  t h e   s p i n d l e   a s s e m b l y   31b  w i l l   r o l l  

down  t h e   e x i t   r a m p s   246  and  248  i n t o   a  r e c e i v e r   b o x  

250  a t   t h e   s e c o n d   end  234  of  t h e   p r o c e s s o r   20.   An 

o p e r a t o r   t h e n   r e t r i e v e s   t h e   s p i n d l e   a s s e m b l y   31b  w i t h  

t h e   p r o c e s s e d   and  d r i e d   f i l m   d i s c s   t h e r e o n   f o r  

f u r t h e r   p r o c e s s i n g   a c t i v i t y ,   s u c h   as  m a k i n g   p r i n t s   o r  

s l i d e s   f rom  t h e   p h o t o g r a p h i c   i m a g e s   on  t h e   f i l m   d i s c s  

3 0 .  

In  a d d i t i o n   to   s p i n n i n g   t h e   s p i n d l e  

a s s e m b l i e s   a t   t h e   d r y i n g   s t a t i o n s ,   t e m p e r e d   a i r   i s  

b l o w n   p a s t   t h e   d r y i n g   s t a t i o n s   to   d r y   t h e   f i l m   d i s c s  

3 0 .  A s   shown  in   F IG.   8,  a  m o t o r i z e d   f an   252  b l o w s  

a i r   p a s t   a  f i l t e r   254  and  t h e n   p a s t   a  h e a t i n g   e l e m e n t  

256 .   The  a i r ,   now  h e a t e d ,   i s   t h e n   d i r e c t e d   u p w a r d l y  

by  d u c t s   g e n e r a l l y   shown  as  a t   258  t h r o u g h   t h e   d r y i n g  

s t a t i o n s   and  p a s t   t h e   f i l m   d i s c s   30  m o u n t e d   on  t h e  

s p i n d l e   a s s e m b l i e s   31  p o s i t i o n e d   a t   t h e   d r y i n g  

s t a t i o n s   ( f l o w i n g   g e n e r a l l y   as  i n d i c a t e d   by  a i r   f l o w  

a r r o w s   259  in   FIG.   8 ) .   The  d u c t s   258  a l s o   t h e n  

d i r e c t   t h e   a i r   f rom  t h e   d r y i n g   s t a t i o n s   d o w n w a r d l y  

i n t o   an  a i r   i n t a k e   ( n o t   shown)   on  t h e   f an   252  t o  

r e c i r c u l a t e   and  r e h e a t   t h e   a i r .  



A  d r y e r   h o o d   260  e n c l o s e s   t h e   d r y i n g  

s t a t i o n s   when  in  a  f i r s t   l o w e r e d   o p e r a t i o n a l   p o s i t i o n  

(as   shown  in  F IGS.   1,  6  and  8)  to   p r e v e n t   f l u i d   f r o m  

b e i n g   c a s t   f rom  t h e   s p i n n i n g   f i l m   d i s c s   30  i n t o   t h e  

r e s t   of  t h e   p r o c e s s o r   20  and  to   d i r e c t   t h e   t e m p e r e d  

a i r   f rom  t h e   f an   252  t h r o u g h   t h e   d r y i n g   s t a t i o n s .  

The  d r y e r   h o o d   260  h a s   f i r s t   and  s e c o n d   s i d e   w a l l s  

263  and  264  s p a c e d   a p a r t   and  e x t e n d i n g   p a r a l l e l   t o  

t h e   c o n v e y o r   p a t h ,   and  f i r s t   and  s e c o n d   end  w a l l s   2 6 4  

and  265  s p a c e d   a p a r t   and  e x t e n d i n g   p e r p e n d i c u l a r   t o  

t h e   c o n v e y o r   p a t h .   The  s i d e   and  end  w a l l s   a r e   j o i n e d  

t o g e t h e r   to   fo rm  a  d r y e r   c l o s u r e   c h a m b e r ,   and  a  t o p  

p a n e l   266  i s   c o n n e c t e d   to   t o p   e d g e s   of  t h e   s i d e   a n d  

end  w a l l s   to   c o v e r   t h e   d r y e r   c l o s u r e   c h a m b e r   a s  

s h o w n .   In  a d d i t i o n ,   t h e   d r y e r   h o o d   260  i s   p r o v i d e d  

w i t h   a  l o w e r   s h e a t h   a r e a   268  w h i c h   c o v e r s   t h e   e n d  

p o r t i o n s   of  t h e   s p i n d l e   a s s e m b l i e s   31  in   t h e   d r y i n g  

s t a t i o n s ,   as  b e s t   shown  in  FIG.   9.  The  d r y e r   h o o d  

260  i s   m o v a b l e   b e t w e e n   i t s   f i r s t   l o w e r e d   o p e r a t i o n a l  

p o s i t i o n   and  a  s e c o n d   r a i s e d   p o s i t i o n   ( s h o w n   i n  

p h a n t o m   in  FIG.   9)  to   p e r m i t   t h e   a d v a n c e m e n t   of  t h e  

s p i n d l e   a s s e m b l i e s   31  i n t o   and  o u t   of  t h e   d r y i n g  

s t a t i o n s .  

M o v e m e n t   of  t h e   d r y e r   h o o d   260  i s  

i n t e r m i t t e n t ,   b e i n g   s y n c h r o n i z e d   w i t h   t h e   m o v e m e n t   o f  

t h e   c a r r i a g e   r a i l s   62  and  64  so  t h a t   t h e   d r y e r   h o o d  

260  i s   moved  to   i t s   s e c o n d   r a i s e d   p o s i t i o n   when  t h e  

s p i n d l e   a s s e m b l y   31  i s   moved  f rom  one  s t a t i o n   to   t h e  

n e x t   a l o n g   t h e   c o n v e y o r   p a t h   by  t h e   c a r r i a g e   r a i l s .  

The  d r y e r   h o o d   260  i s   t h e n   moved  t o . i t s   f i r s t   l o w e r e d  

o p e r a t i o n a l   p o s i t i o n   when  t h e   s p i n d l e   a s s e m b l y   31  i s  

p o s i t i o n e d   a t   t h e   n e x t   s t a t i o n   by  t h e   c a r r i a g e  

r a i l s .   T h e s e   m o v e m e n t s   a r e   c o o r d i n a t e d   b e c a u s e   t h e  

d r y e r   hood   260  i s   a c t u a l l y   r a i s e d   by  t h e   m o v e m e n t s   o f  



t h e   c a r r i a g e   r a i l s   62  and  64.   The  c a r r i a g e   r a i l s   6 2  

and  64  h a v e   g e n e r a l l y   h o r i z o n t a l   f l a n g e   member s   2 7 2  

and   274  e x t e n d i n g   o u t w a r d l y   f rom  a d j a c e n t   t h e   u p p e r  

e d g e s   of  t h e i r   r e s p e c t i v e   c a r r i a g e   r a i l s   62  and  6 4 ,  

as  shown  in  F IGS.   8  and  9.  The  d r y e r   h o o d   h a s   f i r s t  

and  s e c o n d   d r y e r   h o o d   s u p p o r t s   276  and  278  s e c u r e d   t o  

e a c h   s i d e   t h e r e o f ,   w i t h   t h e   d r y e r   h o o d   s u p p o r t s   2 7 6  

and   278  b e i n g   in   g e n e r a l   v e r t i c a l   a l i g n m e n t   w i t h   t h e  

h o r i z o n t a l   f l a n g e   m e m b e r s   272  and  274,   r e s p e c t i v e l y ,  

as  shown  in   F IGS.   6 - 9 .  

E a c h   c y c l e   of  t h e   c o n v e y o r   means   moves  t h e  

c a r r i a g e   r a i l s   62  and  64  t h r o u g h   t h e i r   c l o s e d  

c i r c u l a r   p a t h s   and  s i m u l t a n e o u s l y   r a i s e s   t h e   f l a n g e  

m e m b e r s   272  and   274  i n t o   e n g a g e m e n t   w i t h   t h e   d r y e r  

s u p p o r t s   276  and  278 .   T h i s   m o v e m e n t   and  e n g a g e m e n t  
i s   p e r h a p s   b e s t   shown  in   a  c o m p a r i s o n   of  F IGS.   6  a n d  

7  ( w i t h   f l a n g e   member   272  and  d r y e r   s u p p o r t   276  s h o w n  

in   p h a n t o m ) .   In  FIG.   6,  t h e   d r y e r   h o o d   260  i s   in  i t s  

f i r s t   l o w e r e d   o p e r a t i o n a l   p o s i t i o n ,   t h e   c a r r i a g e  

r a i l s   a r e   in   t h e i r   f i r s t   r a i l s   down  p o s i t i o n ,   and  t h e  

f l a n g e   member   272  and  d r y e r   s u p p o r t   276  a r e   n o t  

e n g a g e d .   In  FIG.   7,  h o w e v e r ,   t h e   c a r r i a g e   r a i l s   h a v e  

b e e n   moved  h a l f   way  t h r o u g h   t h e i r   c l o s e d   c i r c u l a r  

p a t h s   to   a  s e c o n d   r a i l s   up  p o s i t i o n ,   t h e r e b y   r a i s i n g  

t h e   d r y e r   h o o d   260  to   i t s   s e c o n d   r a i s e d   p o s i t i o n  

t h r o u g h   e n g a g e m e n t   of   t h e   f l a n g e   m e m b e r s   272  and  2 7 4  

w i t h   t h e   d r y e r   s u p p o r t s   276  and  278,   r e s p e c t i v e l y .  

Upon  m o v i n g   t h r o u g h   t h e   r e s t   of  t h e i r   c l o s e d   c i r c u l a r  

p a t h s ,   t h e   c a r r i a g e   r a i l s   a g a i n   l o w e r   t h e   d r y e r   h o o d  

260  i n t o   i t s   l o w e r e d   o p e r a t i o n a l   p o s i t i o n .  

As  t h e   c a r r i a g e   r a i l s   62  and  64  move  t h r o u g h  

t h e i r   c l o s e d   c i r c u l a r   p a t h s ,   t h e y   move  b a c k   and  f o r t h  

l o n g i t u d i n a l l y   r e l a t i v e   to   t h e   c o n v e y o r   p a t h .   T h u s ,  

e a c h   d r y e r   s u p p o r t   276  and   278  i s   m o v a b l y   s u p p o r t e d  



on  i t s   r e s p e c t i v e   f l a n g e   member  272  and  274  to   p e r m i t  

t h e   d r y e r   h o o d   260  to   r e m a i n   g e n e r a l l y   in  p o s i t i o n  

o v e r   t h e   d r y i n g   s t a t i o n s   as  t h e   c a r r i a g e   r a i l s   m o v e  

l o n g i t u d i n a l l y .   To  p r e v e n t   t h e   l o n g i t u d i n a l   m o v e m e n t  

of  t h e   c a r r i a g e   r a i l s   62  and  64  f rom  m o v i n g   t h e   d r y e r  
hood   260  f rom  i t s   p o s i t i o n   on  t h e   c o n v e y o r   p a t h  

a d j a c e n t   t h e   d r y i n g   s t a t i o n s ,   t h e   d r y e r   h o o d   260  i s  

p i v o t a l l y   s e c u r e d   to   t h e   p r o c e s s o r   20  by  a  t e t h e r  

l i n k   280 .   As  shown ,   t h e   t e t h e r   l i n k   280  i s   p i v o t a l l y  

m o u n t e d   to  t h e   d r y e r   h o o d   260  a d j a c e n t   i t s   s e c o n d   e n d  

w a l l   265  and  p i v o t a l l y   m o u n t e d   to   t h e   p r o c e s s o r   2 0  

a d j a c e n t   t h e   s e c o n d   end  93  of  t h e   p r o c e s s i n g   s e c t i o n  

22.  The  t e t h e r   l i n k   280  c o n n e c t s   t h e   d r y e r   h o o d   2 6 0  

to  t he   p r o c e s s o r   20  and  a l l o w s   g e n e r a l l y   v e r t i c a l  

m o v e m e n t   of  t h e   d r y e r   h o o d   260  w h i l e   l i m i t i n g   i t s  

m o v e m e n t   l o n g i t u d i n a l l y   w i t h   r e s p e c t   to   t h e   c o n v e y o r  

p a t h .   T h i s   d r y e r   hood   a r r a n g e m e n t   i s   s u i t a b l e   f o r  

use   on  o t h e r   h o r i z o n t a l   i n - l i n e   f i l m   d i s c   p r o c e s s o r s ,  
s u c h   as  t h e   p r o c e s s o r s   d i s c l o s e d   in  r e l a t e d   p a t e n t  

a p p l i c a t i o n s   e n t i t l e d   " M a g n e t i c   D r i v e   M e c h a n i s m   f o r  

F i l m   D i s c   P r o c e s s o r "   ( A t t y .   D o c k e t   No.  P 0 4 . 1 2 - 0 1 9 3 )  

and  " D r y e r   A p p a r a t u s   f o r   F i l m   D i s c   P r o c e s s o r "   ( A t t y .  

D o c k e t   No.  P 0 4 . 1 2 - 0 1 9 4 ) .   T h o s e   a p p l i c a t i o n s ,   w h i c h  

a r e   h e r e b y   i n c o r p o r a t e d   by  r e f e r e n c e ,   a r e   a s s i g n e d   t o  

t h e   same  a s s i g n e e   as  t h e   p r e s e n t   o n e .  

(6)  P r o c e s s o r   F u n c t i o n   C o n t r o l  

FIG.   10  shows   an  e l e c t r i c a l   b l o c k   d i a g r a m   o f  

a  p r o c e s s o r   c o n t r o l   u n i t   300 .   The  p r o c e s s o r   c o n t r o l  

u n i t   300  i n c l u d e s   m i c r o p r o c e s s o r   302 ,   c l o c k   3 0 4 ,  

r a n d o m   a c c e s s   memory  (RAM)  306,   r e a d   o n l y   m e m o r y  
(ROM)  308,   t i m e r   c i r c u i t   310  and  i n t e r f a c e   c i r c u i t  

312 .   The  c l o c k   304  s u p p l i e s   c l o c k   s i g n a l s ,   t o g e t h e r  

w i t h   some  o t h e r   r e l a t e d   s i g n a l s ,   to   m i c r o p r o c e s s o r  

302 .   The  t i m e r   c i r c u i t   310  a l s o   p r o v i d e s   t i m i n g  



s i g n a l s   ( f o r   t i m i n g   t h e   v a r i o u s   c y c l e s   and  p o r t i o n s  

of  c y c l e s   of   o p e r a t i o n   of   p r o c e s s o r   2 0 ) ,   t o  

m i c r o p r o c e s s o r   302 .   The  m i c r o p r o c e s s o r   302  a d d r e s s e s  

s e l e c t e d   l o c a t i o n s   of  RAM  306  or  ROM  308,   d e p e n d i n g  

on  s i g n a l s   i t   r e c e i v e s   and  a  s t o r e d   p r o g r a m   c o n t a i n e d  

in  ROM  308 .   The  i n t e r f a c e   c i r c u i t   312  s u p p l i e s  

s i g n a l s   to   and   r e c e i v e s   s i g n a l s   f rom  t h e  

m i c r o p r o c e s s o r   302  and  f rom  v a r i o u s  

e l e c t r o m e c h a n i c a l l y   f u n c t i o n a l   c o m p o n e n t s   of  t h e  

p r o c e s s o r   20  i t s e l f .   The  i n t e r f a c e   c i r c u i t   312  i s  

e s s e n t i a l l y   a  c o n d u i t   f o r   t r a n s m i t t i n g   c o n t r o l  

s i g n a l s   f rom  t h e   m i c r o p r o c e s s o r   302  to   c o n t r o l   t h e  

f u n c t i o n a l   o p e r a t i o n s   of  t h e   p r o c e s s o r   2 0 .  

P r e f e r a b l y ,   t h e   p r o c e s s o r   20  h a s   e i g h t   f l u i d  

p r o c e s s i n g   s t a t i o n s   and  two  d r y i n g   s t a t i o n s ,   a s  

s h o w n .   A  c o m p l e t e   p r o c e s s i n g   c y c l e   i s   o b t a i n e d   w h e n  

t h e   s p i n d l e   a s s e m b l y   31  i s   c o n v e y e d   to   e a c h  

p r o c e s s i n g   and  d r y i n g   s t a t i o n   in  s e q u e n c e   (as   s h o w n  

g e n e r a l l y   by  a r r o w s   98  in  FIG.   4)  and  is   m a i n t a i n e d  

f o r   p r o c e s s i n g   a t   e a c h   s t a t i o n   f o r   t h e   t i m e   p e r i o d  

d e f i n e d   by  t h e   p r o c e s s i n g   p o r t i o n   of   e a c h   c o n v e y o r  

c y c l e .  

The  p r e s e n c e   of   t h e   s p i n d l e   a s s e m b l y   31  a t  

t h e   f i r s t   end  92  of   t h e   p r o c e s s i n g   s e c t i o n   2 2  

t r i g g e r s   t h e   b e g i n n i n g   of   t h e   p r o c e s s i n g   c y c l e   f o r  

t h a t   s p i n d l e   a s s e m b l y   31  in  t h e   p r o c e s s o r   20.  A 

s p i n d l e   s e n s i n g   s w i t c h   314  ( s h o w n   g e n e r a l l y   in  F I G S .  

1  a n d   3)  i s   a c t i v a t e d   by  t h e   s p i n d l e   a s s e m b l y   31  a s  

i t   r o l l s   down  t h e   l o a d i n g   r a m p s   48  and   50.  As  

i n d i c a t e d   in   FIG.   10,  t h e   s e n s i n g   s w i t c h   314  p r o v i d e s  

a  s i g n a l   to   t h e   i n t e r f a c e   c i r c u i t   312  w h i c h   in   t u r n  

s i g n a l s   t h e   m i c r o p r o c e s s o r   302  t h a t   t h e   s p i n d l e  

a s s e m b l y   31  i s   p r e s e n t   a t   t h e   f i r s t   end  92  of   t h e  

p r o c e s s i n g   s e c t i o n   22.   In  r e s p o n s e   to   t h e   s i g n a l  



f rom  t h e   s e n s i n g   s w i t c h   314 ,   t h e   p r o c e s s o r   c o n t r o l  

u n i t   300  s i g n a l s   t h e   v a r i o u s   c o m p o n e n t s   of  t h e  

p r o c e s s o r   20  to   b e g i n   a  p r o c e s s i n g   c y c l e   f o r   t h e  

s p i n d l e   a s s e m b l y   31  p o s i t i o n e d   in  t h e   s t a t i o n   p i c k u p  

n o t c h e s   56  and  58  on  t h e   s t a t i o n a r y   r a i l s   52  and  5 4 .  

A  s i g n a l   i s   p r o v i d e d   f rom  t h e   p r o c e s s o r  

c o n t r o l   u n i t   300  to   t h e   c o n v e y o r   m o t o r   84  to   a c t i v a t e  

i t   to  move  t h e   c a r r i a g e   r a i l s   62  and  64  o n c e   t h r o u g h  

t h e i r   c l o s e d   c i r c u l a r   p a t h s .   In  so  m o v i n g ,   t h e  

c a r r i a g e   n o t c h e s   70a  and  71a  on  t h e   c a r r i a g e   r a i l s   6 2  

and  64  w i l l   e n g a g e   t h e   s p i n d l e   a s s e m b l y   31  and  c o n v e y  
i t   to   t h e   p r o c e s s i n g   s t a t i o n   d e f i n e d   by  p r o c e s s i n g  

t a n k   100  and  s t a t i o n   n o t c h e s   60a  and  61a  on  t h e  

s t a t i o n a r y   r a i l s   52  and  5 4 .  

As  t h e   c o n v e y o r   m o t o r   84  i s   a c t i v a t e d ,  

a n o t h e r   s i g n a l   i s   a l s o   s e n t   f rom  t h e   p r o c e s s o r  

c o n t r o l   u n i t   170  to   a c t i v a t e   t h e   s p i n d l e   d r i v e   m o t o r  

196  to   run   i t   c o n t i n u o u s l y   u n t i l   t h e   e n t i r e  

p r o c e s s i n g   c y c l e   f o r   t h e   s p i n d l e   a s s e m b l y   31  i s  

c o m p l e t e d .   Once  t h e   s p i n d l e   a s s e m b l y   31  i s  

p o s i t i o n e d   in  t h e   s t a t i o n   n o t c h e s   60a  and  61a  ( a f t e r  

t h e   t r a n s p o r t   p o r t i o n   of   t h e   c o n v e y o r   c y c l e   i s  

c o m p l e t e d ) ,   a  s o l e n o i d   c o n n e c t e d   to   t h e   f i r s t   v a l v e  

150  i s   a c t i v a t e d   by  a  s i g n a l   f rom  t h e   p r o c e s s o r  

c o n t r o l   u n i t   300  to   o p e n   and  c l o s e   the .   v a l v e   150  t o  

d i s p e n s e   a  s e l e c t e d   v o l u m e   of   d e v e l o p e r   i n t o   t h e  

p r o c e s s i n g   t a n k   100 .   T h u s ,   t h e   s p i n d l e   a s s e m b l y   31  

is   r o t a t e d   a t   t h e   f i r s t   r a t e   of  r o t a t i o n   to   u n i f o r m l y  

c o n t a c t   t h e   f i l m   d i s c s   30  t h e r e o n   w i t h   d e v e l o p e r   f r o m  

t h e   p r o c e s s i n g   t a n k   100  d u r i n g   t h e   p r o c e s s i n g   p o r t i o n  

of  t he   c o n v e y o r   c y c l e .  

When  t h e   p r o c e s s i n g   p o r t i o n   of   t h e   c o n v e y o r  

c y c l e   i s   c o m p l e t e d ,   t h e   c o n v e y o r   m o t o r   84  i s   a g a i n  

s i g n a l l e d   by  t h e   p r o c e s s o r   c o n t r o l   u n i t   to   move  t h e  



c a r r i a g e   r a i l s   62  and  64  once   t h r o u g h   t h e i r   c l o s e d  

c i r c u l a r   p a t h s .   T h u s ,   t h e   s p i n d l e   a s s e m b l y   31  i s  

e n g a g e d   by  t h e   c a r r i a g e   n o t c h e s   70b  and  71b  on  t h e  

c a r r i a g e   r a i l s   62  and  64  and  c o n v e y e d   to   t h e   n e x t  

p r o c e s s i n g   s t a t i o n   d e f i n e d   by  s t a t i o n   n o t c h e s   60b  a n d  

6 l b   on  t h e   s t a t i o n a r y   r a i l s   52  and  5 4 .  

At  t h e   same  t i m e   ( d u r i n g   t h e   t r a n s p o r t  

p o r t i o n   of  t h e   c o n v e y o r   c y c l e ) ,   t h e   p r o c e s s o r   c o n t r o l  

u n i t   300  a c t i v a t e s   t h e   t a n k   d r i v e   m o t o r   180  to  run   i t  

t h r o u g h   one  r o t a t i o n a l   c y c l e   to   move  t h e   p r o c e s s i n g  

t a n k   u n i t   170  f rom  i t s   p r o c e s s   p o s i t i o n   to   i t s  

d u m p / t r a n s p o r t   p o s i t i o n   and  t h e n   b a c k   to   i t s   p r o c e s s  

p o s i t i o n   w h i l e   t h e   c o n v e y o r   means   i s   a d v a n c i n g   t h e  

s p i n d l e   a s s e m b l y   31.   The  m o v e m e n t   of   t h e   p r o c e s s i n g  

t a n k   u n i t   170  dumps  p r o c e s s i n g   f l u i d   f rom  t h e  

p r o c e s s i n g   t a n k   100  i n t o   i t s   r e s p e c t i v e   f l u i d  

d i s p o s a l   b a s i n   184 ,   and  t h e   s p i n d l e   a s s e m b l y   31  i s  

moved  a l o n g   t h e   c o n v e y o r   p a t h   as  t h e   p r o c e s s i n g   t a n k  

100  i s   d u m p e d .   Once  t h e   s p i n d l e   a s s e m b l y   31  i s   i n  

p o s i t i o n   a t   t h e   p r o c e s s i n g   s t a t i o n   d e f i n e d   by  s t a t i o n  

n o t c h e s   60b  and  61b,   a  s o l e n o i d   c o n n e c t e d   to   t h e  

s e c o n d   v a l v e   152  i s   a c t i v a t e d   by  a  s i g n a l   f rom  t h e  

p r o c e s s o r   c o n t r o l   u n i t   300  to   o p e n   and  c l o s e   t h e  

s e c o n d   v a l v e   152  to   d i s p e n s e   a  s e l e c t e d   v o l u m e   o f  

b l e a c h   i n t o   t h e   p r o c e s s i n g   t a n k   102 .   Of  c o u r s e ,   t h e  

s p i n d l e   a s s e m b l y   31  i s   a g a i n   r o t a t e d   a t   t h e   f i r s t  

r a t e   of   r o t a t i o n   to   u n i f o r m l y   c o n t a c t   t h e   f i l m   d i s c s  

30  t h e r e o n   w i t h   b l e a c h   f rom  t h e   p r o c e s s i n g   t a n k   1 0 2 .  

Once  t h e   p r o c e s s i n g   p o r t i o n   of   t h e   c o n v e y o r   c y c l e   i s  

a g a i n   c o m p l e t e d ,   t h e   p r o c e s s i n g   c o n t r o l   u n i t   3 0 0  

a c t i v a t e s   t h e   c a r r i a g e   d r i v e   m o t o r   84  to   move  t h e  

c a r r i a g e   r a i l s   to   a d v a n c e   t h e   s p i n d l e   a s s e m b l y   31  a n d  

a c t i v a t e s   t h e   t a n k   d r i v e   m o t o r   180  to   dump  t h e   b l e a c h  

f r o m   t h e   p r o c e s s i n g   t a n k   1 0 2 .  



T h i s   b a s i c   s i g n a l l i n g   and  a c t i v a t i o n  

p r o c e d u r e   i s   r e p e a t e d   f o r   t h e   r e s t   of  t h e   f l u i d  

p r o c e s s i n g   s t a t i o n s ,   w i t h   s i g n a l s   b e i n g   s e n t   to   t h e  

t h i r d   v a l v e   154 ,   f o u r t h   v a l v e   156,   f i f t h   v a l v e   1 5 8 ,  

s i x t h   v a l v e   160  and  wash  w a t e r   v a l v e   164 ,   when  t h e  

s p i n d l e   a s s e m b l y   i s   p o s i t i o n e d   a t   t h e i r   r e s p e c t i v e  

p r o c e s s i n g   t a n k s .   The  wash   w a t e r   v a l v e   164  i s  

o p e r a t e d   in  a  s l i g h t l y   d i f f e r e n t   m a n n e r   f rom  t h e  

o t h e r   v a l v e s   when  a  s p i n d l e   a s s e m b l y   31  i s   i n  

p o s i t i o n   f o r   p r o c e s s i n g   a d j a c e n t   p r o c e s s i n g   t a n k   1 0 6  

or  112 .   I n s t e a d   of  d i s p e n s i n g   o n l y   a  s e l e c t e d   v o l u m e  

of  wash  w a t e r   to   f i l l   t h e   p r o c e s s i n g   t a n k s   106  o r  

112,   t h e   wash  w a t e r   v a l v e   164  i s   o p e n   f o r   t h e   e n t i r e  

p r o c e s s i n g   p o r t i o n   of  t h e   c o n v e y o r   c y c l e   t o  

c o n t i n u a l l y   i m p i n g e   wash  w a t e r   down  upon   t h e   f i l m  

d i s c s   30  r o t a t i n g   a b o v e   t h e   p r o c e s s i n g   t a n k   106  o r  

112 .   T h i s   i s   done   to   o b t a i n   a  more  e f f e c t i v e   r i n s e  

of  t h e   f i l m   d i s c s   30,  r a t h e r   t h a n   r e - r i n s i n g   t h e m  

w i t h   t h e   same  w a t e r   in  t h e   p r o c e s s i n g   t a n k s   as  t h e y  

r o t a t e .   E x c e s s   wash   w a t e r   s i m p l y   o v e r f l o w s   f rom  t h e  

p r o c e s s i n g   t a n k s   106  and  112  i n t o   t h e i r   r e s p e c t i v e  

f l u i d   d i s p o s a l   b a s i n s   184  d u r i n g   t h e   p r o c e s s i n g  

p o r t i o n   of  t h e   c o n v e y o r   c y c l e .   Any  wash  w a t e r   l e f t  

in  t h o s e   p r o c e s s i n g   t a n k s   a t   t h e   end  of   t h e  

p r o c e s s i n g   p o r t i o n   i s   dumped  when  t h e   p r o c e s s i n g   t a n k  

u n i t   170  i s   p i v o t e d   to   i t s   d u m p / t r a n s p o r t   p o s i t i o n   a s  

t h e   s p i n d l e   a s s e m b l y   31  i s   a d v a n c e d   a l o n g   t h e  

c o n v e y o r   p a t h   by  t h e   c o n v e y o r   m e a n s .  

As  t h e   c a r r i a g e   r a i l s   p l a c e   t h e   s p i n d l e  

a s s e m b l y   31  in   t h e   s t a t i o n   n o t c h e s   60h  and  61h  f o r  

t h e   l a s t   f l u i d   p r o c e s s i n g   s t a t i o n   ( a d j a c e n t  

p r o c e s s i n g   t a n k   1 1 4 ) ,   t h e   p r o c e s s o r   c o n t r o l   u n i t   3 0 0  

a c t i v a t e s   t h e   f an   252  and  h e a t i n g   e l e m e n t   256  i n  

p r e p a r a t i o n   f o r   d r y i n g   t h e   s p i n d l e   a s s e m b l y   31  a t   t h e  



d r y i n g   s t a t i o n s .   T h e r e f o r e ,   when  t h e   c o n v e y o r   m e a n s  

a d v a n c e s   to   s p i n d l e   a s s e m b l y   31  to   t h e   f i r s t   d r y i n g  

s t a t i o n ,   t h e   a i r   i s   p r e h e a t e d   to   q u i c k l y   a i d   i n  

d r y i n g   f i l m   d i s c s   3 0 .  

The  r e l a t i v e   m o t i o n s   of  t h e   c a r r i a g e   r a i l s  

62  and  64,  d r y e r   h o o d   260  and  s p i n d l e   a s s e m b l i e s   3 1  

is   b e s t   shown  in  a  c o m p a r i s o n   of   F IGS.   6  and  7.  O n c e  

t h e   s p i n d l e   a s s e m b l y   31  i s   p o s i t i o n e d   a t   t h e   f i r s t  

d r y i n g   s t a t i o n   ( s h o w n   as  s p i n d l e   a s s e m b l y   3 1 a ) ,   a  

s i g n a l   i s   s e n t   f rom  t h e   p r o c e s s o r   c o n t r o l   u n i t   to  t h e  

s p i n d l e   s p i n   m o t o r   242  to   a c t i v a t e   t h a t   m o t o r   a n d  

c a u s e   t h e   s p i n d l e   a s s e m b l y   31a  to   be  r o t a t e d   a t   t h e  

s e c o n d   h i g h e r   r a t e   of  r o t a t i o n   f o r   an  i n i t i a l   p a r t   o f  

t h e   p r o c e s s i n g   p o r t i o n   of  t h e   c o n v e y o r   c y c l e .   In  o n e  

p r e f e r r e d   e m b o d i m e n t ,   e a c h   c o n v e y o r   c y c l e   i s  

a p p r o x i m a t e l y   t h r e e   m i n u t e s ,   15  s e c o n d s   in   l e n g t h ,  

w i t h   t h e   s p i n d l e   a s s e m b l y   31a  b e i n g   r o t a t e d   a t   t h e  

s e c o n d   r a t e   of  r o t a t i o n   a t   t h e   f i r s t   d r y i n g   s t a t i o n  

f o r   t h e   f i r s t   t h i r t y   s e c o n d s   of  t h e   p r o c e s s i n g  

p o r t i o n   of   t h e   c y c l e .   A f t e r   t h i r t y   s e c o n d s ,   a  s i g n a l  

i s   s e n t   f rom  t h e   p r o c e s s o r   c o n t r o l   u n i t   300  to   t h e  

s p i n d l e   s p i n   m o t o r   242  to   l o w e r   i t s   s p e e d   so  t h a t   t h e  

s p i n d l e   a s s e m b l y   31a  i s   r o t a t e d   a t   t h e   f i r s t   r a t e   o f  

r o t a t i o n   f o r   t h e   r e m a i n d e r   of  t h e   p r o c e s s i n g   p o r t i o n  

of  t h e   c y c l e .   When  t h e   p r o c e s s i n g   p o r t i o n   of   t h a t  

c y c l e   i s   c o m p l e t e d ,   t h e   c o n v e y o r   m o t o r   84  i s   a g a i n  

s i g n a l e d   by  t h e   p r o c e s s o r   c o n t r o l   u n i t   300  to   m o v e  

t h e   c a r r i a g e   r a i l s   t h r o u g h   t h e i r   c l o s e d   c i r c u l a r  

p a t h s   to   a d v a n c e   to   s p i n d l e   a s s e m b l y   31a  a l o n g   t h e  

c o n v e y o r   p a t h .  

FIG.   7  shows   t h e   s p i n d l e   a s s e m b l y   31a  a t   i t s  

h i g h e s t   p o s i t i o n   b e t w e e n   t h e   f i r s t   d r y i n g   s t a t i o n   a n d  

t h e   s e c o n d   d r y i n g   s t a t i o n   d u r i n g   t h e   t r a n s p o r t  

p o r t i o n   of   t h e   c o n v e y o r   c y c l e .   At  t h e   same  t i m e   t h e  



s p i n d l e   a s s e m b l y   31a  i s   b e i n g   moved ,   t h e   p r o c e s s o r  
c o n t r o l   u n i t   300  s i g n a l s   t h e   s p i n d l e   s p i n   m o t o r   2 4 2  

to  t u r n   i t   o f f   ( u n l e s s   a n o t h e r   s p i n d l e   a s s e m b l y   31  i s  

b e i n g   a d v a n c e d   i n t o   t h e   f i r s t   d r y i n g   s t a t i o n   by  t h e  

c a r r i a g e   r a i l s   62  and  6 4 ) .   Once  t h e   s p i n d l e  a s s e m b l y  

31a  i s   in  p o s i t i o n   a t   t h e   s e c o n d   d r y i n g   s t a t i o n   ( t h u s  

b e i n g   d e s i g n a t e d   as  s p i n d l e   a s s e m b l y   31b  in  FIGS.   6 

and  7 ) ,   i t   i s   a g a i n   r o t a t e d   a t   t h e   f i r s t   r a t e   o f  

r o t a t i o n   by  t h e   s p i n d l e   d r i v e   m o t o r   196  t h r o u g h  

s p i n d l e   d r i v e   s h a f t   192  and  s p i n d l e   d r i v e   g e a r   1 9 4 .  

T e m p e r e d   a i r   i s   b l o w n   t h r o u g h   t h e   d r y i n g   s t a t i o n s  

w a l l   d u r i n g   t h e   e n t i r e   t i m e   a  s p i n d l e   a s s e m b l y   31  i s  

p o s i t i o n e d   a t   e i t h e r   d r y i n g   s t a t i o n   to   f a c i l i t a t e  

d r y i n g   of  t h e   f i l m   d i s c s   30  t h e r e o n .   Once  t h e  

c o n v e y o r   c y c l e   i s   c o m p l e t e d   f o r   t h e   s p i n d l e   a s s e m b l y  

31b  a t   t h e   s e c o n d   d r y i n g   s t a t i o n ,   t h e   p r o c e s s o r  
c o n t r o l   u n i t   300  s i g n a l s   t h e   c o n v e y o r   m o t o r   84  t o  

move  t h e   c a r r i a g e   r a i l s   62  and  64  t h r o u g h   t h e i r  

c l o s e d   c i r c u l a r   p a t h s   to  e n g a g e   t h e   s p i n d l e   a s s e m b l y  

31b  and  c o n v e y   i t   to   t h e   e x i t   r a m p s   246  and  248,   t h u s  

c o m p l e t i n g   t h e   p r o c e s s i n g   c y c l e   f o r   t h a t   s p i n d l e  

a s s e m b l y .  

As  d e s c r i b e d ,   o n c e   a  s p i n d l e   a s s e m b l y   31  h a s  

b e e n   d e t e c t e d   in  t h e   p r o c e s s o r   20  by  s e n s i n g   s w i t c h  

314,   t h e   v a r i o u s   f u n c t i o n s   of  t h e   p r o c e s s o r   20  a r e  

c o n t r o l l e d   by  t h e   p r o c e s s o r   c o n t r o l   u n i t   300  as  a  

f u n c t i o n   of  t h e   s i g n a l   f rom  t h e   s e n s i n g   s w i t c h   3 1 4 .  

The  p r o c e s s o r   c o n t r o l   u n i t   300  a c t i v a t e s   t h e   h e a t i n g  

u n i t ,   m o t o r s ,   and  v a l v e s   in  s e q u e n c e   to   a d v a n c e   t h e  

s p i n d l e   a s s e m b l y   31  a l o n g   t h e   c o n v e y o r   p a t h   a n d  

p r o c e s s   t h e   f i l m   d i s c s   30  t h e r e o n .   P r o c e s s o r   c o n t r o l  

u n i t   300  k e e p s   t r a c k   of  t h e   l o c a t i o n   of  e a c h   s p i n d l e  

a s s e m b l y   in  p r o c e s s o r   20.   T h i s   i s   p o s s i b l e   b e c a u s e  

m i c r o p r o c e s s o r   302  m o n i t o r s   t h e   s t a t u s   of  t h e   s i g n a l  



f rom  s e n s i n g   s w i t c h   314,   and  t h u s   knows  w h e t h e r  

a n o t h e r   s p i n d l e   a s s e m b l y   31  i s   e n t e r i n g   t h e   f i r s t  

p r o c e s s i n g   s t a t i o n   a t   t h e   b e g i n n i n g   of  e a c h   c o n v e y o r  

c y c l e .   I f   a  n u m b e r   of  s p i n d l e   a s s e m b l i e s   31  a r e   t o  

be  p r o c e s s e d   one  a f t e r   t h e   o t h e r ,   t h e   p r o c e s s o r  

c o n t r o l   u n i t   300  a c t i v a t e s   e a c h   c o m p o n e n t   of  t h e  

p r o c e s s o r   20  in   s e q u e n c e   d e p e n d i n g   on  t h e   p o s i t i o n   o f  

t h e   s p i n d l e   a s s e m b l i e s   31  t h e r e i n .   For   e x a m p l e ,   ( 1 )  

p r o c e s s i n g   f l u i d   w i l l   o n l y   be  d i s p e n s e d   by  a  v a l v e  

( w i t h   t h e   e x c e p t i o n   of  t h e   wash  w a t e r   v a l v e   164)  w h e n  

a  s p i n d l e   a s s e m b l y   31  i s   p o s i t i o n e d   a t   t h a t   v a l v e ' s  

p r o c e s s i n g   s t a t i o n ,   (2)  t h e   s p i n d l e   s p i n   m o t o r   242  i s  

o n l y   a c t i v a t e d   when  a  s p i n d l e   a s s e m b l y   31  i s  

p o s i t i o n e d   a t   t h e   f i r s t   d r y i n g   s t a t i o n ,   (3)  t h e   t a n k  

d r i v e   m o t o r   180  i s   o n l y   a c t i v a t e d   a f t e r   a  s p i n d l e  

a s s e m b l y   31  h a s   b e e n   p r o c e s s e d   a t   one  of  t h e   f l u i d  

p r o c e s s i n g   s t a t i o n s ,   and  (4)  t h e   f an   252  and  h e a t i n g  

e l e m e n t   256  a r e   o n l y   a c t i v a t e d   when  t h e   s p i n d l e  

a s s e m b l y   31  i s   a b o u t   to   e n t e r   or  i s   a t   t h e   d r y i n g  

s t a t i o n s .   As  a  r e s u l t ,   e a c h   s p i n d l e   a s s e m b l y   31  i s  

p r o p e r l y   p r o c e s s e d ,   and  y e t   p r o c e s s i n g   f l u i d s   a n d  

e n e r g y   a r e   n o t   w a s t e d   a t   p r o c e s s i n g   s t a t i o n s   w h e r e   n o  

s p i n d l e   a s s e m b l y   31  i s   p r e s e n t .  

CONCLUSION 

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  p r o c e s s o r  
f o r   a u t o m a t i c a l l y   p r o c e s s i n g   p h o t o g r a p h i c   f i l m   d i s c s  

m o u n t e d   on  a  s p i n d l e   a s s e m b l y .   The  p r o c e s s o r  
c o n t a c t s   t h e   f i l m   d i s c s   w i t h   p r o c e s s i n g   f l u i d   in   a  

p r e s e l e c t e d   s e q u e n c e   and  f o r   p r e s e l e c t e d   t i m e s   a n d  

t h e n   d r i e s   t h e   f i l m   d i s c s ,   w i t h   t h e   f i l m   d i s c s   b e i n g  

r o t a t e d   to   f a c i l i t a t e   u n i f o r m   f l u i d   c o n t a c t i n g   a n d  

u n i f o r m   d r y i n g .   P r o c e s s i n g   t a n k s   c o n t a i n i n g  

p r o c e s s i n g   f l u i d   a r e   f i l l e d   and  dumped   f o r   e a c h  

s e p a r a t e   s p i n d l e   a s s e m b l y   w i t h   f i l m   d i s c s   t h e r e o n ,  



and  a  p r o c e s s i n g   f l u i d   t e m p e r i n g   s y s t e m   m a i n t a i n s   t h e  

p r o c e s s i n g   f l u i d   in  t h e   p r o c e s s i n g   t a n k s   a t   a  d e s i r e d  

t e m p e r a t u r e .   A  d r y e r   hood   is   p r o v i d e d   to   p r e v e n t  

p r o c e s s i n g   f l u i d   r e s i d u e   f rom  b e i n g   c a s t   i n t o   t h e  

r e s t   of  t h e   p r o c e s s o r   f rom  t h e   s p i n n i n g   f i l m   d i s c s  

d u r i n g   d r y i n g ,   and  t e m p e r e d   a i r   i s   b l o w n   u n d e r   t h e  

h o o d   p a s t   t h e   f i l m   d i s c s   to   f a c i l i t a t e   t h e i r   d r y i n g .  

Once  a  s p i n d l e   a s s e m b l y   h a s   b e e n   d e t e c t e d   in   t h e  

p r o c e s s o r ,   a  p r o c e s s o r   c o n t r o l   u n i t   a u t o m a t i c a l l y  

a d v a n c e s   t h a t   s p i n d l e   a s s e m b l y   t h r o u g h   t h e   p r o c e s s o r ,  

c o n t r o l l i n g   t h e   v a r i o u s   f u n c t i o n a l   c o m p o n e n t s   of  t h e  

p r o c e s s o r   to   p r o p e r l y   and  s e q u e n t i a l l y   d e v e l o p   t h e  

p h o t o g r a p h i c   i m a g e s   on  t h e   f i l m   d i s c s .  

A l t h o u g h   t h e   p r e s e n t   i n v e n t i o n   h a s   b e e n  

d e s c r i b e d   w i t h   r e f e r e n c e   to  p r e f e r r e d   e m b o d i m e n t s ,  

w o r k e r s   s k i l l e d   in   t h e   a r t   w i l l   r e c o g n i z e   t h a t  

c h a n g e s   may  be  made  in  fo rm  and  d e t a i l   w i t h o u t  

d e p a r t i n g   f rom  t h e   s p i r i t   and  s c o p e   of  t h e   i n v e n t i o n .  



1.  A  p r o c e s s o r   f o r   p r o c e s s i n g   u n d e v e l o p e d  

p h o t o g r a p h i c   f i l m   d i s c s   m o u n t e d   on  a  s p i n d l e   a s s e m b l y  

in  w h i c h   t h e   s p i n d l e   a s s e m b l y   w i t h   d i s c s   m o u n t e d  

t h e r e o n   i s   c o n v e y e d   b e t w e e n   a  f i r s t   and  a  s e c o n d   e n d  

of   t h e   p r o c e s s o r ,   t h e   p r o c e s s o r   c h a r a c t e r i z e d   b y :  

c o n v e y o r   means   f o r   c o n v e y i n g   t h e   s p i n d l e  

a s s e m b l y   i n t e r m i t t e n t l y   a l o n g   a  

g e n e r a l l y   h o r i z o n t a l   c o n v e y o r   p a t h   t o  

e a c h   of   a  p l u r a l i t y   of   p r o c e s s i n g  

s t a t i o n s   l o c a t e d   b e t w e e n   t h e   f i r s t   e n d  

and  t h e   s e c o n d   end ,   t h e   c o n v e y i n g   m e a n s  

c o n v e y i n g   t h e   s p i n d l e   a s s e m b l y   so  t h a t  

t h e   s p i n d l e   a s s e m b l y   h a s   an  a x i a l  

d i r e c t i o n   w h i c h   is   g e n e r a l l y   h o r i z o n t a l  

and   p e r p e n d i c u l a r   to   t h e   c o n v e y o r   p a t h ;  

p r o c e s s i n g   t a n k s   f o r   c o n t a i n i n g   p r o c e s s i n g  

f l u i d   p o s i t i o n e d   a t   s e l e c t e d   p r o c e s s i n g  

s t a t i o n s ;  

f l u i d   d i s p e n s i n g   means   f o r   d i s p e n s i n g  

p r o c e s s i n g   f l u i d s   i n t o   s e l e c t e d  

p r o c e s s i n g   t a n k s ;   a n d  

t a n k   d r i v e   means   f o r   m o v i n g   t h e   p r o c e s s i n g  

t a n k s   g e n e r a l l y   u p w a r d l y   to   a  p r o c e s s  

p o s i t i o n   to   p l a c e   a  p o r t i o n   of  t h e   f i l m  

d i s c s   m o u n t e d   on  t h e   s p i n d l e   a s s e m b l y  

w i t h i n   one  of  t h e   p r o c e s s i n g   t a n k s   w h e n  

t h e   s p i n d l e   a s s e m b l y   i s   p o s i t i o n e d   a t  

t h a t   p r o c e s s i n g   t a n k ' s   p r o c e s s i n g  

s t a t i o n ,   and   g e n e r a l l y   d o w n w a r d l y   to   a  

dump  and  t r a n s p o r t   p o s i t i o n   to   p e r m i t  

t h e   c o n v e y o r   means   to   a d v a n c e   t h e  

s p i n d l e   a s s e m b l y   a l o n g   t h e   c o n v e y o r  

p a t h   to   a  n e x t   p r o c e s s i n g   s t a t i o n .  



2.  The  p r o c e s s o r   of  c l a i m   1,  and  f u r t h e r  

c o m p r i s i n g :  

s p i n d l e   d r i v e   means   f o r   r o t a t i n g   t h e   s p i n d l e  

a s s e m b l y   when  t h e   s p i n d l e   a s s e m b l y   i s  

p o s i t i o n e d   a t   e a c h   p r o c e s s i n g   s t a t i o n  

to  c a u s e   t h e   d i s c s   m o u n t e d   on  t h e  

s p i n d l e   a s s e m b l y   to   be  r o t a t e d .  

3.  The  p r o c e s s o r   of  c l a i m   1  w h e r e i n   t h e  

i n t e r m i t t e n t   c o n v e y i n g   of  t he   s p i n d l e   a s s e m b l y   by  t h e  

c o n v e y o r   means   i s   c y c l i c a l   and  t h e   p r o c e s s i n g   t a n k s  

a r e   c o n n e c t e d   and  p i v o t a l l y   m o u n t e d   on  a  common  a x i s  

g e n e r a l l y   p a r a l l e l   to   t h e   c o n v e y o r   p a t h ,   and  w h e r e i n  

t h e   t a n k   d r i v e   means   c o m p r i s e s :  

r o t a t i o n a l   d r i v e   means   f o r   p i v o t i n g   t h e  

p r o c e s s i n g   t a n k s   a b o u t   t h e i r   a x i s ;   a n d  

c o n n e c t i n g   means   p i v o t a l l y   m o u n t e d   b e t w e e n  

t h e   r o t a t i o n a l   d r i v e   means   and  t h e  

p r o c e s s i n g   t a n k s   to   p i v o t   t h e  

p r o c e s s i n g   t a n k s   a b o u t   t h e i r   a x i s   f r o m  

t h e   p r o c e s s   p o s i t i o n   to   t h e   d u m p  

p o s i t i o n   and  b a c k   to   t h e   p r o c e s s  

p o s i t i o n   o n c e   d u r i n g   e a c h   c y c l e   of  t h e  

c o n v e y o r   m e a n s .  

4.  The  p r o c e s s o r   of  c l a i m   1,  and  f u r t h e r  

c o m p r i s i n g :  

t a n k   t e m p e r i n g   means   s u r r o u n d i n g   e a c h  

p r o c e s s i n g   t a n k   f o r   m a i n t a i n i n g   t h e  

t e m p e r a t u r e   of  t h e   p r o c e s s i n g   f l u i d   i n  

t he   p r o c e s s i n g   t a n k   a t   a  d e s i r e d  

t e m p e r a t u r e .  



5.  The  p r o c e s s o r   of  c l a i m   4  w h e r e i n   t h e   f l u i d  

d i s p e n s i n g   means   c o m p r i s e s :  

a  r e s e r v o i r   t a n k   f o r   e a c h   p r o c e s s i n g   f l u i d ;  

a n d  

p r o c e s s i n g   f l u i d   c o n d u i t   means   f o r   c a r r y i n g  

and  d i s p e n s i n g   t h e   p r o c e s s i n g   f l u i d  

f rom  i t s   r e s p e c t i v e   r e s e r v o i r   t a n k   t o  

i t s   r e s p e c t i v e   p r o c e s s i n g   t a n k .  

6.  The  p r o c e s s o r   of   c l a i m   5,  and  f u r t h e r  

c o m p r i s i n g :  

r e s e r v o i r   t e m p e r i n g   means   s u r r o u n d i n g   e a c h  

r e s e r v o i r   t a n k   f o r   m a i n t a i n i n g   t h e  

t e m p e r a t u r e   of  t h e   p r o c e s s i n g   f l u i d   i n  

t h e   r e s e r v o i r   t a n k   a t   t h e   d e s i r e d  

t e m p e r a t u r e .  

7.  The  p r o c e s s o r   of  c l a i m   6  w h e r e i n   t h e   t a n k  

t e m p e r i n g   means   c o m p r i s e s   a  f i r s t   f l u i d   j a c k e t  

s u r r o u n d i n g   e a c h   p r o c e s s i n g   t a n k   and  w h e r e i n   t h e  

r e s e r v o i r   t a n k   t e m p e r i n g   means   c o m p r i s e s   a  s e c o n d  

f l u i d   j a c k e t   s u r r o u n d i n g   e a c h   r e s e r v o i r   t a n k ,   a n d  

w h e r e i n   t h e   f i r s t   and  s e c o n d   f l u i d   j a c k e t s   a r e  

s e a l a b l y   c o n n e c t e d   to   c o n s t i t u t e   a  s i n g l e   p r o c e s s o r  

t e m p e r i n g   s y s t e m .  



8.  The  p r o c e s s o r   of  c l a i m   1  and  f u r t h e r  

c o m p r i s i n g :  

s p i n d l e   s e n s i n g   means   f o r   p r o v i d i n g   a  

s p i n d l e   p r e s e n t   s i g n a l   i n d i c a t i v e   o f  

t h e   p r e s e n c e   of  t h e   s p i n d l e   a s s e m b l y   a t  

t h e   f i r s t   end  of  t h e   c o n v e y o r   p a t h ;   a n d  

c o n t r o l   means   r e s p o n s i v e   to   t h e   s p i n d l e  

s e n s i n g   means   f o r   c o n t r o l l i n g   o p e r a t i o n  

of  t h e   c o n v e y o r   m e a n s ,   t h e   t a n k   d r i v e  

means   and  t h e   f l u i d   d i s p e n s i n g   means   a s  

a  f u n c t i o n   of   t h e   l o c a t i o n   of  t h e  

s p i n d l e   a s s e m b l y   w i t h i n   t h e   p r o c e s s o r .  

9.  The  p r o c e s s o r   of  c l a i m   8  w h e r e i n   t h e   s p i n d l e  

a s s e m b l y   i s   c o n v e y e d   by  t h e   c o n v e y o r   means   f rom  t h e  

p r o c e s s i n g   s t a t i o n s   to   f i r s t   and  s e c o n d   d r y i n g  

s t a t i o n s   l o c a t e d   b e t w e e n   t h e   p r o c e s s i n g   s t a t i o n s   a n d  

t h e   s e c o n d   end ,   t h e   p r o c e s s o r   f u r t h e r   c o m p r i s i n g :  

s p i n d l e   d r i v e   means   f o r   r o t a t i n g   t h e  

s p i n d l e   a s s e m b l y   a t   t h e   f i r s t   r a t e   o f  

r o t a t i o n   when  t h e   s p i n d l e   a s s e m b l y   i s  

p o s i t i o n e d   a t   t h e   s e c o n d   d r y i n g  

s t a t i o n ;   a n d  

s p i n d l e   s p i n   means   a t   t h e   f i r s t   d r y i n g  

s t a t i o n   f o r   r o t a t i n g   t h e   s p i n d l e  

a s s e m b l y   and  f i l m   d i s c s   m o u n t e d   t h e r e o n  

a t   a  s e c o n d   h i g h e r   r a t e   of   r o t a t i o n   t o  

d r y   t h e   f i l m   d i s c s   by  c e n t r i f u g a l  

f o r c e ,   and  t h e   s p i n d l e   s p i n   means   b e i n g  

c o n t r o l l e d   by  t h e   c o n t r o l   means   as  a  

f u n c t i o n   of  t h e   l o c a t i o n   of  t h e   s p i n d l e  

a s s e m b l y .  



10.   The  p r o c e s s o r   of   c l a i m   9,  and  f u r t h e r  

c o m p r i s i n g :  

b l o w e r   means   f o r   b l o w i n g   t e m p e r e d   a i r   t h r o u g h  

t h e   d r y i n g   s t a t i o n s   to   f a c i l i t a t e   f i l m  

d i s c   d r y i n g ,   and  t h e   b l o w e r   means   b e i n g  

c o n t r o l l e d   by  t h e   c o n t r o l   means   as  a  

f u n c t i o n   of   t h e   l o c a t i o n   of   t h e   s p i n d l e  

a s s e m b l y ;   a n d  

h e a t i n g   means   f o r   t e m p e r i n g   t h e   a i r   b l o w n   b y  

t h e   b l o w e r   m e a n s ,   t h e   h e a t i n g   m e a n s  

b e i n g   c o n t r o l l e d   by  t h e   c o n t r o l   m e a n s  

as  a  f u n c t i o n   of  t h e   l o c a t i o n   of  t h e  

s p i n d l e   a s s e m b l y .  

l l .   The  p r o c e s s o r   of   c l a i m   8  w h e r e i n   t h e   c o n t r o l  

means   c o n t r o l s   t h e   f l u i d   d i s p e n s i n g   means   so  t h a t  

p r o c e s s i n g   f l u i d   i s   d i s p e n s e d   f rom  t h e   f l u i d  

d i s p e n s i n g   means   i n t o   i t s   r e s p e c t i v e   p r o c e s s i n g   t a n k  

o n l y   when  t h e   s p i n d l e   a s s e m b l y   i s   p o s i t i o n e d   a t   t h a t  

p r o c e s s i n g   t a n k ' s   p r o c e s s i n g   s t a t i o n .  

12.   The  p r o c e s s o r   of   c l a i m   8  w h e r e i n   a t   t h e  

b e g i n n i n g   of   e a c h   c o n v e y o r   c y c l e   t h e   t a n k   d r i v e   m e a n s  

moves   t h e   p r o c e s s i n g   t a n k s   to   t h e   d o w n w a r d   d u m p  

p o s i t i o n   to   p e r m i t   t h e   c o n v e y o r   means   to   a d v a n c e   t h e  

s p i n d l e   a s s e m b l y   f rom  one  p r o c e s s i n g   s t a t i o n   to   a  

n e x t   p r o c e s s i n g   s t a t i o n   d u r i n g   t h e   t r a n s p o r t   p o r t i o n  

of   t h e   c y c l e ,   and  w h e r e i n   t h e r e a f t e r   d u r i n g   t h e   c y c l e  

t h e   t a n k   d r i v e   means   moves   t h e   p r o c e s s i n g   t a n k s   i n t o  

t h e   u p w a r d   p r o c e s s   p o s i t i o n   to   p l a c e   a  p o r t i o n   of  t h e  

f i l m   d i s c s   m o u n t e d   on  t h e   s p i n d l e   a s s e m b l y   w i t h i n   o n e  

of   t h e   p r o c e s s i n g   t a n k s   when  t h e   s p i n d l e   a s s e m b l y   i s  

p o s i t i o n e d   a t   t h a t   p r o c e s s i n g   t a n k ' s   p r o c e s s i n g  

s t a t i o n   d u r i n g   t h e   p r o c e s s i n g   p o r t i o n   of   t h e   c y c l e .  



13.   The  p r o c e s s o r   of  c l a i m   8  w h e r e i n   t h e   c o n t r o l  

means   d e t e r m i n e s   w h e t h e r   a  s p i n d l e   a s s e m b l y   i s  

p r e s e n t   a t   t h e   f i r s t   end  of  t h e   p r o c e s s o r   a t   t h e  

b e g i n n i n g   of  e a c h   c o n v e y o r   c y c l e   b a s e d   upon   t h e  

s p i n d l e   p r e s e n t   s i g n a l   and  m a i n t a i n s   c o n t r o l  

i n f o r m a t i o n   r e p r e s e n t a t i v e   of  l o c a t i o n   of  e a c h  

s p i n d l e   a s s e m b l y   w i t h i n   t h e   p r o c e s s o r ,   and  w h e r e i n  

t h e   c o n t r o l   means   c o n t r o l s   o p e r a t i o n   of  t h e   c o n v e y o r  

m e a n s ,   t h e   t a n k   d r i v e   means   and  t h e   f l u i d   d i s p e n s i n g  

means   d u r i n g   e a c h   c y c l e   as  a  f u n c t i o n   of  t h e   c o n t r o l  

i n f o r m a t i o n .  
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