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@  Sheet  processing  apparatus. 

©  Apparatus  for  use  in  processing  photographic  sheet  mate- 
rial  by  immersion  in  a  liquid  chemical  in  a  cylindrical  tank 
comprises  a  holder  (10)  in  the  form  of  an  open  spirally  wound  wall 
(11)  which  is  open  at  one  end  (16)  for  insertion  of  the  spirally 
wound  sheet  material  and  has  stops  (15) at the  other  end  (14)  to 
prevent  the  sheet  material  from  falling  therethroug.  A  handle  (17, 
18)  is  provided  at  the  open  end  (16).  The  outermost  longitudinally 
extending  edge  (13)  of  the  wall  (11)  has  a  second  wall  (12) 
extending  radially  inwardly  therefrom  to  retain  the  outermost 
edge  of  the  sheet  material. 



T h i s   i n v e n t i o n   r e l a t e s   to  a p p a r a t u s   f o r   u s e   i n  

p r o c e s s i n g   f l e x i b l e   s h e e t   m a t e r i a l ,   in   w h i c h   p r o c e s s  
t h e   s h e e t   m a t e r i a l   i s   i m m e r s e d   in   a  f l u i d   med ium  s o  

as  to  e f f e c t   some  p h y s i c a l   or  c h e m i c a l   c h a n g e   in   t h e  

s h e e t   m a t e r i a l .   The  i n v e n t i o n   h a s   p a r t i c u l a r ,   b u t   n o t  

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

p a p e r .  

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

p r o c e s s i n g   of  p h o t o g r a p h i c   p a p e r .   In  one  f o r m   o f  

a p p a r a t u s   t h e   s h e e t   of  p a p e r   i s   r e t a i n e d   in   a  f l a t  

c o n d i t i o n   by  t he   e d g e s   in  a  g e n e r a l l y   r e c t a n g u l a r  

f r a m e w o r k .   The  f r a m e w o r k   and  p a p e r   i s   t h e n   i m m e r s e d  

in   a  g e n e r a l l y   r e c t a n g u l a r   t a n k   in   w h i c h   t h e   r e q u i s i t e  
c h e m i c a l   l i q u i d   i s   c o n t a i n e d .   Such  a  t a n k   i s   o f  

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

a r e   to   be  p r o c e s s e d   t h e r e i n ,   f o r   e x a m p l e   up  to   508  cm  x  
762  cm  p a p e r   s h e e t s ,   and  s u c h   t a n k s   r e q u i r e   l a r g e  

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

to  16  l i t r e s   may  be  r e q u i r e d .   In  c o n s e q u e n c e   s u c h  

t a n k s   a r e   r e l a t i v e l y   e x p e n s i v e   to  a c q u i r e   and  to  u s e .  

In  a  s e c o n d   form  of  a p p a r a t u s   t h e   s h e e t   of  p a p e r   i s  

w r a p p e d   a r o u n d   t he   i n s i d e   of  a  c y l i n d r i c a l   drum  i n  w h i c h  

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

e x a m p l e   50  ml.   T h i s   c h e m i c a l   i s   p r e s e n t e d   to  a l l   of  t h e  

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

of  t h e   drum  and  t h e n   the   c h e m i c a l   i s   d i s c a r d e d   a f t e r  

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

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



t h e r e f o r e   e x p e n s i v e   in   o p e r a t i o n .   F u r t h e r m o r e   t h e  

s i z e   of  t h e   p a p e r   w h i c h   can  be  p r o c e s s e d   in  a n y  

p a r t i c u l a r   drum  i s   l i m i t e d   by  t h e   c i r c u m f e r e n c e ,   a n d  

h e n c e   t he   d i a m e t e r ,   of  t h e   drum,   a  l a r g e   drum  b e i n g  

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

In  t h e   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 t   i s   known  t o  

i n s e r t   t h e   f i l m   i n t o   a  s l o t   e x t e n d i n g   l e n g t h w i s e   of  a  

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

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

be  u s e d   w i t h   p h o t o g r a p h i c   p a p e r   or   many  o t h e r   f l e x i b l e  

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

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

w a l l   of  t h e   can  r e s i s t s   f u r t h e r   i n s e r t i o n   and  t he   s h e e t  

m a t e r i a l   b u c k l e s   a d j a c e n t   t h e   s l o t   in  t h e   c a n .  

I t   i s   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

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

s u c h  a s   p h o t o g r a p h i c   p a p e r   w h i c h   d o e s   n o t   h a v e ,   or  h a s  

to  a  l e s s e r   e x t e n t ,   t h e   d i s a d v a n t a g e s   r e f e r r e d   to  a b o v e  

of  t he   known  f o r m s   of  a p p a r a t u s .  

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

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

c y l i n d r i c a l   f o rm  h a v i n g   a t   l e a s t   one  open  end  t h e r e t o  

and  a  f i r s t   w a l l   e x t e n d i n g   in   an  open   s p i r a l   a b o u t   a  

l o n g i t u d i n a l   a x i s   of   s a i d   c o n t a i n e r .  

P r e f e r a b l y   an  o p e n i n g   i s   p r o v i d e d   a t   t he   end  of  s a i d  

c o n t a i n e r   o p p o s e d   to  s a i d   one  open   end ,   in  w h i c h   c a s e  

b o t h   ends   may  be  open   or  an  o p e n i n g   or  o p e n i n g s   may  b e  

p r o v i d e d   i n   s a i d   f i r s t   w a l l   or   in   an  end  w a l l   of  s a i d  

c o n t a i n e r .   I f   b o t h   ends   a r e   o p e n ,   means   may  b e  

p r o v i d e d   a t   s a i d   o p p o s e d   end  to   r e s t r a i n   p a s s a g e   o f  

s a i d   s h e e t   m a t e r i a l   t h e r e t h r o u g h .  



The  c o n t a i n e r   may  a l s o   c o m p r i s e   a  s e c o n d   w a l l   e x t e n d i n g  

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

r a d i a l l y   t h e r e o f .   S a i d   s e c o n d   w a l l   may  be  in   t h e   f o r m  

of  a  c l o s i n g   member   e x t e n d i n g   b e t w e e n   the   o u t e r m o s t ,  

l o n g i t u d i n a l l y   e x t e n d i n g   edge  of  s a i d   f i r s t   w a l l   a n d  

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

s p i r a l   f r om  s a i d   e d g e .   A l t e r n a t i v e l y   s a i d   s e c o n d  

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

o u t e r m o s t   e d g e .  

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

d i s p o s e d   a d j a c e n t   s a i d   one  open  end .   In  t h i s   c a s e   s a i d  

h a n d l e   may  be  f o r m e d   by  an  e x t e n s i o n   of  s a i d   f i r s t   w a l l  

in   t he   l o n g i t u d i n a l   d i r e c t i o n   of  s a i d   c o n t a i n e r .   S a i d  

e x t e n s i o n   may  h a v e   an  a p e r t u r e   t h e r e i n   to  f a c i l i t a t e  

h a n d l i n g   of  s a i d   c o n t a i n e r   and  may  have   p r o t r u s i o n s   t h e r e o n  

to  f a c i l i t a t e   h a n d l i n g   in   a  d a r k   e n v i r o n m e n t .  

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

a p e r t u r e   t h e r e i n .  

The  i n v e n t i o n   a l s o   c o m p r i s e s   p r o c e s s i n g   a  f l e x i b l e  

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

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

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

t h r o u g h   s a i d   one  open   end ,   a l l o w i n g   s a i d   s h e e t   to  u n w i n d  

so  as  to  c o n f o r m   to  t he   i n w a r d l y   f a c i n g   s u r f a c e   of  s a i d  

f i r s t   w a l l   and  s u b j e c t i n g   s a i d   s h e e t   in  s a i d   c o n t a i n e r  

to  a  f l u i d   t r e a t m e n t .   The  s u b j e c t i o n   s t e p   may  c o m p r i s e  

i m m e r s i n g   s a i d   c o n t a i n e r   in   a  l i q u i d   medium  c o n t a i n e d  

in   a  c y l i n d r i c a l   t a n k ,   w i t h   s a i d   one  open  end  u p p e r m o s t .  

E m b o d i m e n t s   of  a p p a r a t u s   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

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

d r a w i n g s   in   w h i c h : -  



F i g .   1  i s   a  p e r s p e c t i v e   v i e w   f rom  b e l o w   of  a  f i r s t  

e m b o d i m e n t ,  

F i g .   2  i s   a  f r o n t   v i e w   of  a  s e c o n d   e m b o d i m e n t ,  

F i g .   3  shows   a  h a n d l e   a t t a c h e d   to   t h e   e m b o d i m e n t  

of   F i g .   2,  a n d  

F i g .   4  i s   a  s c r a p   p e r s p e c t i v e   b o t t o m   end  v i e w   of  t h e  

e m b o d i m e n t   of  F i g .   2 .  

R e f e r r i n g   now  to  F i g u r e   1  t h e r e   i s   shown  a  c o n t a i n e r  

or   h o l d e r   10  of   c y l i n d r i c a l   form  and  c o m p r i s i n g   an  o p e n  
s p i r a l l y   wound  f i r s t   w a l l   11 .   A  s e c o n d   or  c l o s i n g  
w a l l   12  e x t e n d s   l o n g i t u d i n a l l y   and  s u b s t a n t i a l l y  

r a d i a l l y   of  t h e   h o l d e r   10  and  j o i n s   t h e   o u t e r m o s t ,  

l o n g i t u d i n a l l y   e x t e n d i n g   edge  13  of  w a l l   11  to  t h a t  

p a r t   of  w a l l   11  one  r e v o l u t i o n   of  t h e   s p i r a l   f r om  t h e  

e d g e   13 .   The  h o l d e r   10  i s   open   a t   b o t h   ends   bu t   a t  

t h e   end  14 ,   w h i c h   in  u s e   i s   to  be  t h e   l o w e r m o s t   e n d  

of  h o l d e r   10 ,   t a b s   15  a r e   f o r m e d   by  p r e s s i n g   i n w a r d l y  
c u t   p o r t i o n s   of  w a l l   11 .   The  t a b s   15  p r e v e n t   a  s h e e t  

f r o m   f a l l i n g   d o w n w a r d l y   ou t   of  t h e   h o l d e r   10 .   T h e  

u p p e r m o s t   end  16  of  h o l d e r   10  i s   a l s o   open  and  s e r v e s  

as  an  i n l e t   and  o u t l e t   f o r   t h e   s h e e t   to  be  p r o c e s s e d .  

At  t h e   end  16  t h e   w a l l   11  i s   e x t e n d e d   to  f o r m   a  h a n d l e  

17 ,   t h e r e   b e i n g   an  a p e r t u r e   18  in   h a n d l e   17  t o  

f a c i l i t a t e   h a n d l i n g   of  t h e   c o n t a i n e r   10  or  f o r   h a n g i n g  

p u r p o s e s .   F i n g e r - g r i p s   19  a r e   a l s o   p r o v i d e d   t o  

f a c i l i t a t e   h a n d l i n g   of  c o n t a i n e r   10  in   a  d a r k  

e n v i r o n m e n t   s u c h   as  in   a  p h o t o g r a p h i c   d a r k r o o m .  

In   u s e   of  c o n t a i n e r   10 ,   a  s h e e t   ( n o t   s h o w n ) ,   f o r  

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

t i g h t   s p i r a l   and  i n s e r t e d   i n t o   t h e   i n l e t   end  16  of  t h e  

c o n t a i n e r   10 ,   t h e   s e n s i t i v e   s u r f a c e   of  t h e   p a p e r   f a c i n g  

i n w a r d l y .   At  t h e   same  t ime   t h e   r e s t r a i n i n g   p r e s s u r e   o n  

t h e   s p i r a l l y   wound  p a p e r   i s   r e l a x e d   so  t h a t   i t   m a y  



u n r o l l   and  c o n f o r m   to  t h e   i n w a r d l y   f a c i n g   s u r f a c e   2 0  

of  w a l l   11 .   When  t h e   p a p e r   i s   i n s e r t e d   i n t o   t he   h o l d e r  

10  t he   l a t t e r   may  be  i m m e r s e d   in   a  c y l i n d r i c a l   t a n k  

c o n t a i n i n g   t he   l i q u i d   c h e m i c a l   r e q u i r e d   f o r   t h e  

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

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

r e v e r s e   s i d e   of  t h e   p a p e r   i s   in  c o n t a c t   w i t h   s u r f a c e   2 0  

of  w a l l   11.   When  t h e   p r o c e s s i n g   s t e p   i s   c o m p l e t e d   t h e  

h o l d e r   10  i s   r e m o v e d   f rom  t h e   t a n k   and  t h e   p a p e r   r e m o v e d  

f rom  the   h o l d e r   10 .   A  s l i g h t   s p i r a l - t i g h t e n i n g   t o r q u e  

a p p l i e d   to  t h e   o u t e r m o s t   p a r t   of  t he   p a p e r   w i l l  

f a c i l i t a t e   i t s   r e m o v a l   f rom  h o l d e r   10  by  r e d u c i n g   t h e  

c o n t a c t   p r e s s u r e   b e t w e e n   t he   p a p e r   and  s u r f a c e   2 0 .  

The  c o n t a i n e r   10  i s   p r e f e r a b l y   made  of  a  r e l a t i v e l y  

t h i n   s h e e t   of  p l a s t i c s   m a t e r i a l ,   f o r   e x a m p l e   0 . 7 5   mm 
t h i c k   p o l y p r o p y l e n e   s h e e t .   T h i s   i s   i n e r t   to  t h e  

c h e m i c a l s   u s e d   in   p h o t o g r a p h i c   p r o c e s s i n g   and  t h e   m a s s  
of  the   h o l d e r   10  i s   s u f f i c i e n t l y   s m a l l   f o r   t h e r e   to  b e  

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

in   t he   p r o c e s s i n g   t a n k   when  t h e   h o l d e r   10  i s   i m m e r s e d  

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

s h o u l d   be  r i g i d   so  as  n o t   to  d e f o r m   f rom  t h e   s p i r a l  

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

w i l l   have   s u f f i c i e n t   f l e x i b i l i t y   f o r   h a n d l e   17  to  b e  

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

on  f i n g e r g r i p s   19  on  r e m o v a l   f rom  t h e   h o l d e r   1 0 .  

R e f e r r i n g   now  to  F i g s .   2  to  4  t h e r e   i s   shown  a  c o n t a i n e r  

or  h o l d e r   21  of  c y l i n d r i c a l   f o rm  and  c o m p r i s i n g   an  o p e n  

s p i r a l l y   wound  w a l l   22.  The  o u t e r m o s t   l o n g i t u d i n a l   e d g e  

of  w a l l   22  i s   f o r m e d   w i t h   a  l i p   23  to  r e t a i n   t h e  

o u t e r m o s t   l o n g i t u d i n a l   edge   of  t he   s h e e t   m a t e r i a l   d u r i n g  

p r o c e s s i n g .   The  h o l d e r   21  i s   open   a t   b o t h   e n d s   and  t h e  

edge   24  w h i c h   i s   u p p e r m o s t   in  u s e   i s   cu t   a t   an  a n g l e  



o t h e r   t h a n   90°  to  t h e   l o n g i t u d i n a l  a x i s   of  t h e   h o l d e r  

21  ( s e e   F i g .   2 ) .   T h i s   p r o v i d e s   t h a t   t h e   i n n e r   t o p  

c o r n e r   25  of  t h e   h o l d e r   21  i s   h i g h e r   in  u s e   t h a n   t h e  

o u t e r   p a r t s   of  t h e   t o p   edge  24  so  as  to  be  r e a d i l y  

a c c e s s i b l e   f o r   t h e   a t t a c h m e n t   of  a  h a n d l e   26  ( s e e   F i g .   3 )  

t h r o u g h   an  a p e r t u r e   27  l o c a t e d   n e a r   to  t h e   t o p   c o r n e r   2 5 .  

A l s o   t h e   o u t w a r d l y ,   d o w n w a r d l y   i n c l i n e d   t o p   edge   2 4  

p r o v i d e s   t h a t   t h e   s h e e t   m a t e r i a l   when  p l a c e d   in  t h e  

h o l d e r   21  i s   r e a d i l y   a c c e s s i b l e   f o r   r e m o v a l   a f t e r  

p r o c e s s i n g .   The  b o t t o m   edge  28  of  h o l d e r   21  i s  

d i m p l e d   a t   i n t e r v a l s   t h e r e a l o n g   ( s e e   F i g .   4)  to  p r o v i d e  

s t o p s   29  to   p r e v e n t   t h e   s h e e t   m a t e r i a l   f rom  f a l l i n g   o u t  

of   t h e   h o l d e r   21  when  i m m e r s e d   in   a  t r e a t m e n t   t a n k   o r  

d u r i n g   t r a n s p o r t a t i o n .   A l t e r n a t i v e   f o r m s   of  s t o p   w i l l  

be  r e a d i l y   a p p a r e n t   to  p e r s o n s   s k i l l e d   in   t h e   a r t ,   f o r  

e x a m p l e   one  or   more   d i a m e t r i c a l l y   d i s p o s e d   s t r i p s ,   a  

p e r f o r a t e d   p l a t e ,   or   a  w i r e   mesh  may  be  s e c u r e d   a c r o s s  

t h e   b o t t o m   edge   28  or  a  c o n t i n u o u s   l i p   may  be  p r o v i d e d  

c o r r e s p o n d i n g   w i t h   t h e   l i p   23  p r o v i d e d   a l o n g   t h e   l o n g i t u d i n a l  

o u t e r   edge   of  h o l d e r   21.  Each  of  t h e s e   a l t e r n a t i v e  

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

t u r n s   of  t h e   s p i r a l l y   f o r m e d   w a l l   22,   a n d  t h i s   i s  

p a r t i c u l a r l y   a d v a n t a g e o u s   i f   t h e   h o l d e r   21  i s   of  a  

r e l a t i v e l y   t h i n   p l a s t i c s   m a t e r i a l .   H o w e v e r ,   as  a n  

a l t e r n a t i v e   to   t h e   u s e   of  s u c h   a  m a t e r i a l ,   s t a i n l e s s  

s t e e l   may  be  u s e d ,   in   w h i c h   c a s e   t h e   h o l d e r   21  when  r o l l e d  

w i l l   h ave   a d e q u a t e   r i g i d i t y   w i t h o u t   t h e   b r a c i n g   p r o v i d e d  

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

The  h a n d l e   26  i s   f o r m e d   of  s t a i n l e s s   s t e e l   w i r e   and  b e n t  

to   a  hook   s h a p e   as  shown  in  F i g .   3.  I t   can  be  r e a d i l y  

a t t a c h e d   and  d e t a c h e d   when  r e q u i r e d .  

By  m e a n s   of  t h e   i n v e n t i o n ,   r e l a t i v e l y   l a r g e   s h e e t s   m a y  
be  p r o c e s s e d   in   a  p r o c e s s i n g   t a n k   of  r e l a t i v e l y   s m a l l  



d i a m e t e r ,   f o r   e x a m p l e   5C8  cm  x  762  cm  s h e e t s   can  b e  

h e l d   in   a  h o l d e r   of  10  cm  d i a m e t e r   or  l e s s .   A  t u b u l a r  

t a n k   i n t o   w h i c h   such   a  h o l d e r   may  be  i m m e r s e d   m a y  

r e q u i r e   o n l y   5  l i t r e s   of  c h e m i c a l   t h e r e i n ,   and  s u c h  

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

p r o c e s s e d .   Only  one  s i z e   of  p r o c e s s i n g   t a n k   a n d  

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

s m a l l   s h e e t s ,   t h e   maximum  l e n g t h   of  t he   s h e e t   a b l e   t o  

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

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

h o l d e r .  

As  an  a l t e r n a t i v e   to  t he   l o c a t i o n   of  t h e   a p e r t u r e   2 7  

a t   t h e   t o p   c o r n e r   25  of  t h e   h o l d e r   21,  as  shown  i n  

F i g s .   2  and  3,  t h e   l i p   23  may  be  f o r m e d   so  as  n o t   t o  

e x t e n d   to  t he   t o p   edge  24  of  w a l l   22  and  an  a p e r t u r e  

27a  may  be  p r o v i d e d   in  t h e   u n l i p p e d   p a r t   22a  of  w a l l  

22  as  shown  in  d a s h e d   l i n e s   in  F i g .   2 .  



1.  A p p a r a t u s   f o r   u s e   in   p r o c e s s i n g   f l e x i b l e   s h e e t  

m a t e r i a l   c o m p r i s i n g   a  c o n t a i n e r   ( 1 0 , 2 1 )   of  c y l i n d r i c a l  

f o r m   h a v i n g   a t   l e a s t   one  o p e n   end  ( 1 6 , 2 4 )   t h e r e t o  

c h a r a c t e r i s e d   in   t h a t  

a  f i r s t   w a l l   ( 1 1 , 2 2 )   e x t e n d s   i n   an  open   s p i r a l   a b o u t  

a  l o n g i t u d i n a l   a x i s   of  s a i d   c o n t a i n e r   ( 1 0 , 2 1 ) .  

2.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i s e d   in   t h a t  

b o t h   e n d s   ( 1 4 , 1 6 , 2 4 , 2 8 )   of  s a i d   c o n t a i n e r   ( 1 0 , 2 1 )   a r e  

o p e n .  

3.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   2 ,  

c h a r a c t e r i s e d   in   t h a t  

s t o p   means   ( 1 5 , 2 9 )   a r e   p r o v i d e d   a d j a c e n t   s a i d   o p p o s e d  

end  ( 1 4 , 2 8 )   to  r e s t r a i n   t h e   p a s s a g e   of  s a i d   s h e e t  

m a t e r i a l   t h e r e t h r o u g h .  

4.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   3 ,  

c h a r a c t e r i s e d   in   t h a t  

s a i d   s t o p   m e a n s   ( 1 5 , 2 9 )   c o m p r i s e   a  p l u r a l i t y   o f  

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

of  s a i d   f i r s t   w a l l   ( 1 1 , 2 2 ) .  

5.  A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of   c l a i m s   1  to  4 ,  
c h a r a c t e r i s e d   in   t h a t  

s a i d   c o n t a i n e r   ( 1 0 , 2 1 )   c o m p r i s e s   a  s e c o n d   w a l l   ( 1 2 , 2 3 )  

e x t e n d i n g   l o n g i t u d i n a l l y   of  s a i d   c o n t a i n e r   ( 1 0 , 2 1 )   a n d  

s u b s t a n t i a l l y   r a d i a l l y   t h e r e o f .  

6.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   5 ,  

c h a r a c t e r i s e d   in  t h a t  

s a i d   s e c o n d   w a l l   (12)   p r o v i d e s   a  c l o s i n g   m e m b e r  

e x t e n d i n g   b e t w e e n   t he   o u t e r m o s t   l o n g i t u d i n a l l y  



e x t e n d i n g   edge   (13)   of  s a i d   f i r s t   w a l l   (11)   and  t h a t  

p a r t   of  s a i d   f i r s t   w a l l   (11)   one  r e v o l u t i o n   of  s a i d  

s p i r a l   f rom  s a i d   o u t e r m o s t   edge   ( 1 3 ) .  

7.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   5 ,  

c h a r a c t e r i s e d   in   t h a t  

s a i d   s e c o n d   w a l l   (23)   c o m p r i s e s   a  l i p   p r o v i d e d   a t   t h e  

o u t e r m o s t ,   l o n g i t u d i n a l l y   e x t e n d i n g   edge  of  s a i d   f i r s t  

w a l l   ( 2 2 ) .  

8.  A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1  to  7 ,  

c h a r a c t e r i s e d   b y  

f u r t h e r   c o m p r i s i n g   a  h a n d l e   ( 1 7 , 2 6 ) .  

9.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1 2 ,  

c h a r a c t e r i s e d   in   t h a t  

s a i d   h a n d l e   i s   a t   s a i d   one  open   end  (16 )   and  c o m p r i s e s  

an  e x t e n s i o n   (17)   of  s a i d   f i r s t   w a l l   (11)   in  t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  s a i d   c o n t a i n e r   ( 1 0 ' ) .  

10 .   A p p a r a t u s   a c c o r d i n g   to  c l a i m   8,  w h e r e i n   s a i d   h a n d l e  

(26)   c o m p r i s e s   a  h o o k ,  

c h a r a c t e r i s e d   in   t h a t  

s a i d   f i r s t   w a l l   (22)   has   an  a p e r t u r e   (27)   t h e r e i n  

a d j a c e n t   s a i d   one  open   end  ( 2 4 )   and  a d a p t e d   to  r e c e i v e  

s a i d   h a n d l e   (26)   t h e r e t h r o u g h .  

11.   A  m e t h o d   of  p r o c e s s i n g   f l e x i b l e   s h e e t   m a t e r i a l   u s i n g  

a  c o n t a i n e r   ( 1 0 , 2 1 )   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i s e d   b y  

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

s m a l l e r   d i a m e t e r   t h a n   t h a t   of  s a i d   c o n t a i n e r   ( 1 0 , 2 1 ) ,  

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

( 1 0 , 2 1 )   t h r o u g h   s a i d   one  open  end  ( 1 6 , 2 4 ) ,   a l l o w i n g  .  

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



f a c i n g   s u r f a c e   (20 )   of   s a i d   f i r s t   w a l l   ( 1 1 , 2 2 )   a n d  

s u b j e c t i n g   s a i d   s h e e t   in   s a i d   c o n t a i n e r   ( 1 0 , 2 1 )   to  a  

f l u i d   t r e a t m e n t .  
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