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i n  

A  package  is  provided  for  individual  plastic  membrane 
discs  (7)  which  makes  it  possible  to  remove  the  discs  one  at 
a  time  without  damage  to  the  discs  and  without  disturbing 
other  discs  in  the  package,  comprising,  in  combination,  a 
spirally  wound  roll  (16)  of  at  least  two  plies  (2,  10)  of  sheet 
material  having  facing  surfaces  to  which  the  plastic  mem- 
brane  discs  do  not  adhere;  and  a  plurality  of  individual 
plastic  membrane  discs  (7)  interleaved  between  and  sup- 
ported  upon  the  sheet  material  and  spaced  apart  from  each 
other  on  the  sheet  material  so  that  the  discs  can  be  removed 
one  at  a  time  individually  without  disturbing  adjacent  discs. 

A  process  is  also  provided  for  preparing  packages  of 
this  type,  which  comprises  distributing  the  discs  in  spaced- 
apart  relationship  upon  a  surface  to  which  the  discs  are  not 
adherent  of  one  ply  of  sheet  material  (1);  placing  a  second 
ply  of  sheet  material  (10)  having  a  surface  facing  the  discs  to 
which  the  discs  are  not  adherent  atop  the  first,  so  that  the 
discs  are  protectively  sandwiched  between  the  sheets;  and 
then  spirally  rolling  up  the  two  plies  of  sheet  material  to 
form  a  roll  package  (16)  with  the  discs  sandwiched  between 
the  sheets. 

A  protective  container  (30)  for  the  roll  can  be  provided, 
with  means  permitting  unrolling  the  two-ply  sandwich  a 
little  at  a  time,  sufficient  to  expose  and  remove  one  disc  at  a 
time,  or  more,  as  required. 



The  p a c k a g i n g   of  p l a s t i c   m e m b r a n e   d i s c s   has   long  p o s e d   a  

c o n s i d e r a b l e   p r o b l e m .   Such  m e m b r a n e s   a r e   e x t r e m e l y   f r a g i l e ,   b e i n g  

quite  thin  and  w e a k .   They   a r e   n o r m a l l y   p a c k a g e d   in  s t a c k s ,   w i t h  

s e p a r a t i n g   s h e e t s   t h e r e b e t w e e n ,   to  p r e v e r t t h e   s t a c k e d   d i s c s   f r o m  

a d h e r i n g   one  to  a n o t h e r   in  the  s t a c k .   H o w e v e r ,   b e c a u s e   of  the  t h i n n e s s  

of  the  d i s c s   and  t h e i r   f r a g i l i t y ,   it  is  qu i t e   d i f f i c u l t   to  s e p a r a t e   t h e  

d i s c s ,   and  r e m o v e   one  d i sc   at  a  t ime   f r o m   the  s t a c k .   F r e q u e n t l y ,  

s e v e r a l   l a y e r s   of  d i s c s   a r e   p e e l e d   off  at  the  s a m e   t ime ,   b e c a u s e   o f  

the  d i f f i c u l t y   of  s e p a r a t i n g   d i s c s   in  the  s t a c k .   M o r e o v e r ,   the  d i s c s  

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

In  a c c o r d a n c e   wi th   the  i n v e n t i o n ,   a  p a c k a g e   is  p r o v i d e d   f o r  

i n d i v i d u a l   p l a s t i c   m e m b r a n e   d i s c s ,   w h i c h   m a k e s   it  p o s s i b l e   to  r e m o v e  

the  d i s c s   one  at  a  t i m e   w i t h o u t   d a m a g e   to  the  d i s c s   and  w i t h o u t   d i s t u r b i n g  

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

wound   r o l l   of  at  l e a s t   two  p l i e s   of  shee t   m a t e r i a l   h a v i n g   f a c i n g   s u r f a c e s  

to  w h i c h   the  p l a s t i c   m e m b r a n e   d i s c s   do  not  a d h e r e ;   and  a  p l u r a l i t y  

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

u p o n   the  s h e e t s ,   and  s p a c e d   a p a r t   f r o m   e a c h   o t h e r   on  the  s h e e t s ,   s o  

that   the  d i s c s   can  be  r e m o v e d   one  at  a  t i m e   i n d i v i d u a l l y   w i t h o u t  

d i s t u r b i n g   a d j a c e n t   d i s c s .  

A  p r o c e s s   is  a l so   p r o v i d e d   for   p r e p a r i n g   p a c k a g e s   of  this  t y p e ,  

w h i c h   c o m p r i s e s   d i s t r i b u t i n g   the  d i s c s   in  s p a c e d - a p a r t   r e l a t i o n s h i p  

ipon  a  s u r f a c e   to  w h i c h   the  d i s c s   a re   not  a d h e r e n t   of  one  ply  of  s h e e t  



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

the  d i s c s   to  w h i c h   the  d i s c s   a r e   not  a d h e r e n t   atop  the  f i r s t ,   so  that  t h e  

d i s c s   a r e   p r o t e c t i v e l y   s a n d w i c h e d   b e t w e e n   the  s h e e t s ;   and  then  s p i r a l l y  

r o l l i n g   up  the  two  p l i e s   of  s h e e t   m a t e r i a l   to  f o r m   a  r o l l   p a c k a g e   w i t h  

the  d i s c s   s a n d w i c h e d   b e t w e e n   the  s h e e t s .  

A  p r o t e c t i v e   c o n t a i n e r   fo r   the  r o l l   can  be  p r o v i d e d ,   wi th   m e a n s  

p e r m i t t i n g   u n r o l l i n g   the  t w o - p l y   s a n d w i c h   a  l i t t l e   at  a  t i m e ,   s u f f i c i e n t  

to  e x p o s e   and  r e m o v e   one  d i sc   at  a  t i m e ,   or  m o r e ,   as  r e q u i r e d .  

The   p a c k a g e   and  p r o c e s s   of  the  i n v e n t i o n   a re   a p p l i c a b l e   t o  

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

p a r t i c u l a r l y   p o l y a m i d e s ,   but  a l so   i n c l u d i n g   p o l y i m i d e s ;   p o l y e t h e r s ;  

p o l y c a r b o n a t e s ;   p o l y e s t e r s ;   c e l l u l o s e .   e s t e r s ,   such   as  c e l l u l o s e   a c e t a t e ;  

c e l l u l o s e   e t h e r s   s u c h   as  e thyl   c e l l u l o s e ;   p o l y o l e f i n s ,   such   a s  

p o l y p r o p y l e n e   and  p o l y e t h y l e n e ;   p o l y v i n y l   c h l o r i d e ;   p o l y v i n y l i d e n e  

c h l o r i d e ;   and  r e g e n e r a t e d   c e l l u l o s e .  

The  s u p p o r t i n g   s h e e t   fo r   e ach   of  the  two  p l i e s   can  be  any  s h e e t  

h a v i n g   a  s u r f a c e   of  or  m a d e   of  a  m a t e r i a l   to  w h i c h   the  p l a s t i c   m e m b r a n e  

m a t e r i a l   is  not  a d h e r e n t .   P l a s t i c   s h e e t s   and  p l a s t i c   c o a t e d   s h e e t s ,  

e s p e c i a l l y   t r a n s p a r e n t   or  t r a n s l u c e n t   s h e e t s ,   a r e   p r e f e r r e d .   Of  t h e  

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

p o l y p r o p y l e n e   and  p o l y e s t e r s   such   as  p o l y e t h y l e n e   g lyco l   t e r e p h t h a l a t e  

a re   s u i t a b l e   fo r   all   of  the  p l a s t i c   m e m b r a n e s   m e n t i o n e d   above   e x c e p t   p o l y -  

o l e f i n s   and  p o l y e s t e r s .  P o l y c a r b o n a t e s   can  be  used   for   any  m e m b r a n e  

e x c e p t   p o l y c a r b o n a t e s .   P o l y a m i d e s   c a n  b e   u s e d   f o r  a n y   m e m b r a n e  



e x c e p t   p o l y a m i d e s .   C e l l u l o s e   a c e t a t e   can  be  u sed   for   any  m e m b r a n e  

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

c h l o r i d e   for   any  n o n p o l y h a l o c a r b o n   r e s i n   m e m b r a n e .   S h e e t s   o f  

c e l l u l o s e   d e r i v a t i v e s   such   as  r e g e n e r a t e d   c e l l u l o s e   ( c e l l o p h a n e )   a n d  

c e l l u l o s e   a c e t a t e   can  be  u s e d .  

Also  u s e f u l   a r e   r e l e a s e - c o a t e d   p a p e r s ,   g l a s s i n e   p a p e r ,   w a x -  

c o a t e d   p a p e r s ,   and  w o v e n   and  n o n w o v e n   f a b r i c s   of  any  s o r t   of  f i b r o u s  

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

p o l y e s t e r s ,   p o l y a c r y l o n i t r i l e ,   co t ton ,   ju te ,   s i s a l ,   r a m i e ,   and  l i n e n ,  

c o a t e d   wi th   s u c h   p l a s t i c s .  

The  ro l l   of  two  p l i e s   of  s h e e t   m a t e r i a l   can  be  p a c k a g e d   in  a  

w r a p p e r   of  s h e e t   m a t e r i a l   such   as  p a p e r   or  p l a s t i c   f i lm  or  in  any  kind  o f  

rigid  or  s e m i - r i g i d   c o n t a i n e r   m a d e   of  c a r d b o a r d ,   p l a s t i c   or  m e t a l .   A n y  ,  

kind  of  c o n t a i n e r   u sed   for   p l a s t i c   f i lm   or  wax  p a p e r   can  be  u s e d .  

A  p l a s t i c   c o n t a i n e r   can  be  of  m o l d e d   or  e x t r u d e d   p l a s t i c   s h e e t ,  

in  a  box  or  tube  s h a p e .   T r a n s p a r e n t   and  t r a n s l u c e n t   c o n t a i n e r s   of  r i g i d  

c l e a r   or  t r a n s l u c e n t   p l a s t i c s   a re   p r e f e r r e d .  

To  avo id   c o n t a m i n a t i o n ,   for   p h a r m a c e u t i c a l   a p p l i c a t i o n s ,   t h e  

c o n t a i n e r   shou ld   be  h e r m e t i c a l l y   s e a l e d .  

The  c o n t a i n e r   s u i t a b l y   has   a  d i s p e n s e r   s lot   o p e n i n g   or  a  

f l i p - t o p   lid  t h r o u g h   w h i c h   the  two  p l i e s   of  s h e e t   m a t e r i a l   can  b e  

w i t h d r a w n ,   a  l i t t le   at  a  t ime ,   so  as  to  s e p a r a t e   t h e m   and  pee l   off  o n e  

or  s e v e r a l   m e m b r a n e   d i s c s ,   as  r e q u i r e d .  

An  e x t r u d e d   or  m o l d e d   s h a p e   can  be  p r o v i d e d   with  a  c o n t i n u o u s  

open  s lot   l e n g t h w i s e   of  the  e x t r u s i o n   or  m o l d i n g   and  cut  off  in  s e c t i o n s  



c o r r e s p o n d i n g   to  the  wid th   of  the  two  p l i e s   of  s h e e t   m a t e r i a l ,   wi th   t h e  

open  ends  c l o s e d   off  by  end  caps   of  m e t a l   or  p l a s t i c   b o n d e d   to  t h e  

c o n t a i n e r   s e c t i o n   by  h e a t - f u s i n g ,   s o l v e n t - w e l d i n g   or  a d h e s i v e .   T h e  

s lot   can  be  open,   or  p r o v i d e d   wi th   a b u t t i n g   r e s i l i e n t   l ips  that   g r ip   e a c h  

s ide   of  a  t w o - p l y   c o m p o s i t e   w i t h d r a w n   t h e r e b e t w e e n   and  thus   c lose   o f f  

the  i n t e r i o r   of  the  c o n t a i n e r   to  e n t r y   of  c o n t a m i n a t i o n ,   wh i l e   a l s o  

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

is  n e e d e d   or  d e s i r e d .  

A  c u t t i n g   edge  or   kni fe ,   p r e f e r a b l y   s e r r a t e d ,   can  be  p r o v i d e d  

at  the  o p e n i n g ,   e x t e n d i n g   all   or  p a r t   way  a long   the  open ing ,   so  that  t h e  

s h e e t   l a y e r s   can  be  t o r n   off  a g a i n s t   the  edge ,   to  f a c i l i t a t e   d e t a c h m e n t  

of  the  m e m b r a n e   s h e e t   c o m p o s i t e   and  h a n d l i n g   of  the  m e m b r a n e   w i t h o u t  

c o n t a m i n a t i o n .   One  can  thus  cut  off  a  l eng th   of  the  p l i e s   of  the  s h e e t  

m a t e r i a l   wi th   the  p l a s t i c   d i s c s   c o n t a i n e d   t h e r e o n ,   fo r   r e m o v a l   of  t h e  

p l a s t i c   d i s c s   l a t e r   on,  and  w h e r e v e r   and  w h e n e v e r   r e q u i r e d .   T h e  

p l a s t i c   s u p p o r t i n g   s h e e t s   a l so   can  be  p r o v i d e d   wi th   w e a k e n e d   p o r t i o n s ,  

p e r f o r a t i o n s ,   or  t e a r   l i ne s ,   to  f a c i l i t a t e   r u p t u r e   at  the  d e m a r c a t i o n s  

of  a  p o r t i o n   c o n t a i n i n g   one  or  a  row  of  the  d i s c s .   In  this  way,   the  d i s c s  

can  be  c o n v e y e d   to  a  s t e r i l e   r e c e p t a c l e ,   fo r   e x a m p l e ,   w i t h o u t   b e i n g  

t o u c h e d   by  the  h a n d s ,   in  t r a n s f e r   f r o m   the  p a c k a g e   to  the  r e c e p t a c l e .  

The  p a c k a g e   is  p a r t i c u l a r l y   a p p l i c a b l e   to  p l a s t i c   m e m b r a n e  

f i l t e r   d i s c s ,   but  m e m b r a n e   d i s c s   s u i t a b l e   for   any  p u r p o s e   can  b e  

p a c k a g e d   in  this   way,   such   as  d i s c s   fo r   d i a l y s i s ,   u l t r a f i l t r a t i o n ,   o s m o s i s ,  

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



a re   u s u a l l y   r ound ,   but  they  can  have  any  p o l y g o n a l   shape ,   such   a s  

s q u a r e ,   h e x a g o n a l ,   e t c . ,   as  the  e q u i p m e n t   p r e s c r i b e s ,   or  o t h e r  

i r r e g u l a r   s h a p e ,   such   as  wi th   t abs ,   as  an  i n d i c a t i o n   of  o r i g i n ,   or  f o r  

o t h e r   p u r p o s e s .  

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

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

F i g u r e   1  s h o w s   s c h e m a t i c a l l y   in  flow  s h e e t   f o r m   the  s e q u e n c e  

of  s t a g e s   in  the  p r o c e s s   of  the  i n v e n t i o n ,   to  p r e p a r e   a  p l a s t i c   m e m b r a n e  

d i sc   p a c k a g e   of  the  i n v e n t i o n ;  

F i g u r e   2  is  a  top  v iew,   l o o k i n g   down  at  the  p l a s t i c   s h e e t  

b e a r i n g   m e m b r a n e   d i s c s   t h e r e o n   at  s t a g e   A  of  the  flow  s h e e t   of  F i g u r e   1; 

F i g u r e   3  is  a  p e r s p e c t i v e   view  of  one  e m b o d i m e n t   of  a  p a c k a g e   i n  

a c c o r d a n c e   wi th   the  i n v e n t i o n   h a v i n g   a  h o u s i n g   in  a  m o l d e d   box  c o n f i g u r a -  

t ion  wi th   the  h o u s i n g   p a r t i a l l y   cut  away  to  show  the  c r o s s   s e c t i o n ;  

;  F i g u r e   4  is  a n o t h e r   v iew  of  the  p a c k a g e   of  F i g u r e   3,  with  t h e  

t w o - p l y   p l a s t i c   s h e e t   s a n d w i c h   p a r t i a l l y   u n r o l l e d ,   and  the  s h e e t s   s e p a r a t e d  

at  the  end,  to  e x p o s e   the  m e m b r a n e   d i s c s   s u p p o r t e d   t h e r e w i t h i n   f o r  

r e m o v a l ;  

F i g u r e   5  is  a  p e r s p e c t i v e   view  of  a n o t h e r   e m b o d i m e n t   of  a  

) p a c k a g e   in  a c c o r d a n c e   wi th   the  i n v e n t i o n ,   h a v i n g   an  e x t r u d e d   t u b u l a r  

h o u s i n g ,   wi th   the  h o u s i n g   p a r t i a l l y   cut  away   to  show  the  c r o s s   s e c t i o n ,   a n d  

wi th   the  t w o - p l y   p l a s t i c   s h e e t   s a n d w i c h   p a r t i a l l y   u n r o l l e d   and  the  s h e e t s  

s e p a r a t e d   at  the  end,  to  e x p o s e   the  m e m b r a n e   d i s c s   s u p p o r t e d   t h e r e w i t h i n  

for   r e m o v a l ;  



F i g u r e   6  is  a  c r o s s   s e c t i o n   on  an  e n l a r g e d   s c a l e   and  t a k e n  

a long   the  line  6-6  of  F i g u r e   5;  a n d  

F i g u r e  7   is  a  p a r t i a l   s e c t i o n ,   s i m i l a r   t o  F i g u r e   6,  but  s h o w i n g  

the  s e a l i n g   of  the  t u b u l a r   h o u s i n g .  

In  the  flow  s h e e t   of  F i g u r e   1,  the  s u p p o r t   1  b e a r s   a  s i n g l e  

ply  of  p l a s t i c   s h e e t   m a t e r i a l   2,  s u c h   as  of  p o l y p r o p y l e n e   or  p o l y e s t e r  

f i l m ,   u n r o l l e d   o v e r   the  i d l e r   ro l l   3  f r o m   the  s h e e t   s u p p l y   r o l l   5.  T h e  

ro l l   5  is  r o t a t a b l y   c a r r i e d   on  the  r o l l e r   4,  w h i c h   can  be  p r o v i d e d   w i t h  

a  b r a k e ,   s u c h   as  an  e l e c t r o m a g n e t i c   b r a k e ,   if  d e s i r e d .   Thus ,   the  s h e e t  

m a t e r i a l   2  can  be  u n r o l l e d   at  wi l l ,   and  p a s s e s   a c r o s s   the  top  of  t h e  

s u p p o r t   1,  to  s t a g e   A .  

In  s t a g e   A   wi th   the  p l a s t i c   s h e e t   2  in  p o s i t i o n   on  the  s u p p o r t   1, 

the  m e m b r a n e   d i s c s   7,  such   of  p o l y a m i d e   m e m b r a n e ,   a re   laid  down  o n  

the  s h e e t ,   s p a c e d   a p a r t ,   but  in  c l o s e   p r o x i m i t y ,   as  m a n y   a b r e a s t   a s  

d e s i r e d ,   a c c o r d i n g   to  the  wid th   of  the  s h e e t   and  the  d i a m e t e r   of  t h e  

d i s c s .   In  this   c a s e ,   the  d i s c s   a r e   laid  e v e n l y   in  r ows ,   t h r e e   a b r e a s t ,  

as  s e e n   in  F i g u r e   2 .  

The  m e m b r a n e   d i s c s  7   can  of  c o u r s e   have  any  d e s i r e d   s h a p e .  

As  shown   the  d i s c s  7   a r e   r o u n d   fo r   e a sy   i n s e r t i o n   in  a  d i sc   f i l t e r   f r a m e  

) a s s e m b l y   r e q u i r i n g   t h e m .   In  this   i n s t a n c e ,   the  d i s c s  7   a r e   p r o v i d e d  

with  t a b s   6,  as  an  i n d i c a t i o n   of  o r i g i n .   T h e s e   tabs   of  c o u r s e   can  b e  

o m i t t e d .  

In  s t a g e   B,  a  s e c o n d   r o l l   supp ly   8  of  p l a s t i c   s h e e t   m a t e r i a l   1 0 ,  

a l so   of  p o l y p r o p y l e n e   or  p o l y e s t e r ,   r o t a t a b l y   m o u n t e d   on  the  r o l l e r   11 ,  

5which  a l so   can  be  p r o v i d e d   wi th   a  b r a k e   such   as  an  e l e c t r o m a g n e t i c  



b r a k e ,   p a s s e s   o v e r   the  i d l e r   ro l l   12  and  is  c a r r i e d   thus   into  c o n t a c t  

with  the  d i s c s   and  s h e e t   2,  thus  c o m p l e t i n g   the  p r o t e c t i v e   s a n d w i c h  

e n c l o s u r e   for   the  m e m b r a n e   d i s c s  7   s u p p o r t e d   on  the  shee t   2 .  

The  c o m p o s i t e   s a n d w i c h   9  is  then  c a r r i e d   o v e r   the  guide  r o l l  

15,  and,  e n t e r i n g   s t a g e   C,  is  r o l l e d   up  at  the  f i n i s h i n g   s t a t i o n   on  t h e  

r o t a t i n g   c o r e   14  by  o p e r a t i o n   of  the  p o w e r - d r i v e n   c a r r i e r   shaf t   13.  F o r  

th i s   p u r p o s e ,   the  shaf t   is  keyed   to  a c c e p t   the  p l a s t i c   co r e   14  on  w h i c h  

the  s a n d w i c h   is  w o u n d .   The  r o t a t i n g   shaf t   13  thus   d r a w s   the  s h e e t s   2 ,  

10  t h r o u g h   the  e n t i r e   a p p a r a t u s ,   s t a g e s   A,  B  and   C,  f r o m   the  supply   5,  8 .  

W h e n   the  r o l l   16  wound   up  in  s t age   C  h a s   r e a c h e d   the  d e s i r e d  

s i ze ,   the  s h e e t   s a n d w i c h   9  is  cut  by  the  knife   17,  and  the  c o r e   14  a n d  

ro l l   16  t h e r e o n   a r e   then  t r a n s f e r r e d   to  a  s u i t a b l e   c o n t a i n e r .  

One  s u i t a b l e   type   of  r e c t a n g u l a r   box  c o n t a i n e r   is  shown   i n  

F i g u r e s   3  and  4 .  

The  c o n t a i n e r   20  is  of  r i g id   c l e a r   t h e r m o p l a s t i c   m a t e r i a l ,   s u c h  

as  p o l y v i n y l   c h l o r i d e   or  p o l y a c r y l i c   r e s i n ,   and  has   two  s i de s   21,  a  

b o t t o m   22  and  a  top  23,  and  two  end  caps   24,  h e a t - b o n d e d   t o g e t h e r   w i t h  

an  open  l o n g i t u d i n a l   s lo t   25.  The  open  s lo t   can  be  c l o s e d   off  by  a  s t r i p  

of  tape  26  when   not  in  use ,   w h i c h   is  p e e l e d   off  by  the  u s e r   w h e n   t h e  

c o n t a i n e r   is  to  be  o p e n e d ,   e x p o s i n g   the  s lo t .   The  r o l l  1 6   i s - s i m p l y  

s l i p p e d   into  the  o p e n - t o p p e d   box  20,  with  the  tip  end  27  of  the  s a n d w i c h   9 

in  the  s lot   25.  The   tape  26  is  then  a p p l i e d   o v e r   the  s lot   and  tip  end  2 7 ,  

so  that  when   the  tape   26  is  p e e l e d   off,  the  end  27  is  e x p o s e d   and  can  b e  

g r a s p e d   by  the  u s e r .  



W h e n   the  u s e r   d e s i r e s   to  open   the  p a c k a g e ,   he  s i m p l y   p e e l s  

off  the  tape   26,  e x p o s i n g   the  s lo t   25,  and  end  27,  w h i c h   can  be  g r a s p e d  

and  a  d i sc   w i t h d r a w n   wi th   the  s a n d w i c h ,   as  s e e n   in  F i g u r e   4.  A f t e r  

w i t h d r a w a l   of  a  s u i t a b l e   l eng th   of  s a n d w i c h ,   the  s h e e t s   can  be  s e p a r a t e d ,  

e x p o s i n g   the  f i r s t   row  of  t h r e e   m e m b r a n e   d i s c s ,   and  the  d i s c s   r e m o v e d .  

A n o t h e r   e m b o d i m e n t   of  c o n t a i n e r   is  shown   in  F i g u r e s   5  t o  7 .  

The  c o n t a i n e r   30  is  an  o p e n - e n d e d   e x t r u d e d   tube  of  fo r   e x a m p l e  

t h e r m o p l a s t i c   r ig id   c l e a r   or  t r a n s l u c e n t   m a t e r i a l   s u c h   as  p o l y v i n y l  

c h l o r i d e ,   p o l y a c r y l i c ,   r e s i n ,   p o l y a m i d e   or  p o l y s t y r e n e   r e s i n .  

The  tube  is  e x t r u d e d   wi th   a  l o n g i t u d i n a l   s lot   31,  d e f i n e d   by  t h e  

p r o j e c t i n g   l ips   32,  33,  of  w h i c h   lip  33  is  c u r v e d   at  the  end  into  a b u t m e n t  

at  35  wi th   lip  32,  c l o s i n g   off  the  s l o t .   The   lip  33  a l so   i n c l u d e s   a  

l o n g i t u d i n a l   r e c e s s   34,  r e c e i v i n g   a  m e t a l   edge  c u t t e r   36  at  one  end  of  t h e  

s l o t .  

The   r o l l   16  is  s i m p l y   s l i p p e d   into  the  tube  30,  wi th   the  tip  e n d  

27  of  the  s a n d w i c h   9  in  the  b i te   at  35  b e t w e e n   lips  3 2 , 3 3 ,   w h e r e   it  is  h e l d .  

A  tape  36  can  be  p l a c e d   a l ong   the  s lo t   at  35,  s e a l i n g   it.  The  open  e n d s  

of  the  tube  30  a r e   c a p p e d   by  end  caps   38,  39  of  m e t a l   such   as  a l u m i n u m  

and  s e a l e d   t h e r e t o   by  a d h e s i v e .   The  end  caps   can  a l so   be  of  like  p l a s t i c  

m a t e r i a l   to  the  tube  30,  and  s e a l e d   t h e r e t o   by  s o l v e n t - b o n d i n g   or  a n  

a d h e s i v e .   T h u s ,   ro l l   16  s l i p p e d   in  the  tube,   and  the  tube  is  s e a l e d ,  

c o m p l e t i n g   the  c o n t a i n e r .  

When   the  u s e r   d e s i r e s   to  open  the  p a c k a g e ,   he  s i m p l y   p e e l s   o f f  

the  tape  36,  s e e n   in  F i g u r e   7,  e x p o s i n g   the  s lot   25  and  end  27,  w h i c h   c a n  

be  g r a s p e d   and  the  d i sc   w i t h d r a w n   wi th   the  s a n d w i c h ,   as  s h o w n   i n  

F i g u r e s   5  and  6.  A f t e r   w i t h d r a w a l   of  a  s u i t a b l e   l ength   of  s a n d w i c h ,  



the  s h e e t s   can  be  s e p a r a t e d ,   e x p o s i n g   the  f i r s t   row  of  t h r e e   m e m b r a n e  

d iscs ,   and  one  or  m o r e   of  the  d i s c s   r e m o v e d .   The  s e r r a t e d - e d g e   m e t a l  

c u t t e r   40  on  the  o u t s i d e   of  the  p a c k a g e   m a k e s   it  p o s s i b l e   to  cut  off  a  

s e l e c t e d   l eng th   of  the  s a n d w i c h ,   if  the  u s e r   so  d e s i r e s .  



1.  A  p a c k a g e   of   i n d i v i d u a l   p l a s t i c   m e m b r a n e   d i s c s  

f r o m   w h i c h   t h e   d i s c s   c a n   be  r e m o v e d   one  a t   a  
t i m e   w i t h o u t   d a m a g e   to   t h e   d i s c s   and   w i t h o u t  

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

p r i s i n g ,   i n   c o m b i n a t i o n ,   a  s p i r a l l y   wound   r o l l  

of   a t   l e a s t   two  p l i e s   of   s h e e t   m a t e r i a l   h a v i n g  

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

d i s c s   do  n o t   a d h e r e ;   and   a  p l u r a l i t y   of   i n d i v i d u a l  !  

p l a s t i c   m e m b r a n e   d i s c s   i n t e r l e a v e d   b e t w e e n   a n d  

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

e a c h   o t h e r   on  t h e   s h e e t s .  

2.  A  p a c k a g e   a c c o r d i n g   to   c l a i m   1  in   w h i c h   t h e   d i s c s  

a r e   p o l y a m i d e   m e m b r a n e s .  

3.  A  p a c k a g e   a c c o r d i n g   to   c l a i m   2  in   w h i c h   t h e   s h e e t  

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

4.  A  p a c k a g e   a c c o r d i n g   to   c l a i m   3  in   w h i c h   t h e   s h e e t  

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

5.  A  p a c k a g e   a c c o r d i n g   to   c l a i m   1,  c o m p r i s i n g   a  

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

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

l i t t l e   a t   a  t i m e ,   s u f f i c i e n t   t o   e x p o s e   and   r e -  

move  one  or   more   d i s c s   a t   a  t i m e .  

6.  A  p a c k a g e   a c c o r d i n g   to   c l a i m   5,  in   w h i c h   t h e  

p r o t e c t i v e   c o n t a i n e r   i s   a  box  h a v i n g   s i d e ,   b o t t o m  

and   t o p   w a l l s   and   h a v i n g   a  l o n g i t u d i n a l   s l o t  

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

w i c h   can   be  w i t h d r a w n .  



7.  A  p a c k a g e   a c c o r d i n g   to   c l a i m   5,  in   w h i c h   t h e   p r o -  
t e c t i v e   c o n t a i n e r   i s   a  t u b e   h a v i n g   o p e n   e n d s  

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

s l o t   t h r o u g h   w h i c h   t h e   t w o - p l y   s a n d w i c h   can   b e  

w i t h d r a w n .  

8.  A  p a c k a g e   a c c o r d i n g   to   c l a i m   7,  in   w h i c h   t h e   t u b e  

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

i s   d e f i n e d   b e t w e e n   l o n g i t u d i n a l l y   e x t e n d i n g   e n d  

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

by  o u t w a r d l y   e x t e n d i n g   l i p s   w h i c h   a r e   a b u t t i n g  
a t   t h e i r   end  p o r t i o n s   and   one  of   t h e   l i p s   c a r r i e s  

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

w i c h .  

9.  A  p r o c e s s   f o r   p r e p a r i n g   p a c k a g e s   of   i n d i v i d u a l  

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

be  r e m o v e d   one  a t   a  t i m e   w i t h o u t   d a m a g e   to   t h e  

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

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

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

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

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

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

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

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

b e t w e e n   t h e   s h e e t s ;   and   t h e n   s p i r a l l y   r o l l i n g  

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

w i t h   t h e   d i s c s   s a n d w i c h e d   b e t w e e n   t h e   s h e e t s .  

10.   A  p r o c e s s   a c c o r d i n g   to   c l a i m   9,  c o m p r i s i n g   p l a c i n g  

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

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

a t   a  t i m e ,   s u f f i c i e n t   to   e x p o s e   and   r e m o v e   one  o r  

more   d i s c s   a t   a  t i m e .  
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