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©  A  flexible  containerfor  transporting  and  storing  bulk  goods. 
©  A  flexible  container  (1  )  for  transporting  and  storing  bulk 
goods  comprises  an  outer  sack  (2)  of  a  strong  and  load  bear- 
ing  material  and  an  inner  impervious  sack  (3)  which  is  loose 
initially.  A  pressure  sensitive  adhesive  (5)  has  been  applied 
onto  one  or  more  pairs  of  corresponding  adhesive  zones  (4, 
7.  8)  on  at  least  one  of  the  opposing  sides  of  the  sacks  (2,  3). 
Subsequently,  the  pairs  of  corresponding  adhesive  zones 
have  been  sealingly  pressed  together  about  the  adhesive  (5). 
The  adhesive  presents  such  a  low  inner  cohesion  force  that 
the  pairs  of  corresponding  adhesive  zones  (4,  7,  8)  can  be 
completely  or  partially  separated  when  the  inner  sack  (3)  has 
expanded  within  the  outer  sack  (2)  by  blast  air  or  through 
filling  in  of  bulk  goods.  The  cohesiveness  of  the  adhesive  (5) 
is  of  such  a  magnitude  that  the  adhesive  connection  between 
the  outer  sack  (2)  and  the  inner  sack  (1)  when  the  latter  is 
pressed  towards  the  yet  uncovered  pressure  sensitive  ad- 
hesive  (5)  on  the  adhesive  zones  (4,  7,  8)  at  the  termination 
of  its  expansion  is  capable  of  transferring  the  forces  which 
the  inner  sack  (3)  is  subjected  to  during  the  filling  or  emptying 
of  the  container  (1)  to  the  outer  sack  (2).  In  this  manner  the 
inner  sack  is  not  torn  loose  from  the  outer  sack. 
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@  A  flexible  container  (1)  for  transporting  and  storing  bulk 
goods  comprises  an  outer  sack  (2)  of  a  strong  and  load  bear- 
ing  material  and  an  inner  impervious  sack  (3)  which  is  loose 
initially.  A  pressure  sensitive  adhesive  (5)  has  been  applied 
onto  one  or  more  pairs  of  corresponding  adhesive  zones  (4, 
7.  8)  on  at  least  one  of  the  opposing  sides  of  the  sacks  (2,  3). 
Subsequently,  the  pairs  of  corresponding  adhesive  zones 
have  been  sealingly  pressed  together  about  the  adhesive  (5). 
The  adhesive  presents  such  a  low  inner  cohesion  force  that 
the  pairs  of  corresponding  adhesive  zones  (4,  7,  8)  can  be 
completely  or  partially  separated  when  the  inner  sack  (3)  has 
expanded  within  the  outer  sack  (2)  by  blast  air  or  through 
filling  in  of  bulk  goods.  The  cohesiveness  of  the  adhesive  (5) 
is  of  such  a  magnitude  that  the  adhesive  connection  between 
the  outer  sack  (2)  and  the  inner  sack  (1)  when  the  latter  is 
pressed  towards  the  yet  uncovered  pressure  sensitive  ad- 
hesive  (5)  on  the  adhesive  zones  (4,  7,  8)  at  the  termination 
of  its  expansion  is  capable  of  transferring  the  forces  which 
the  inner sack  (3)  is  subjected  to  during  the  filling  or  emptying 
of  the  container  (1)  to  the  outer  sack  (2).  In  this  manner  the 
inner  sack  is  not  torn  loose  from  the  outer  sack. 



The  i n v e n t i o n   r e l a t e s   to  a  f l e x i b l e   c o n t a i n e r   f o r  

t r a n s p o r t i n g   and  s t o r i n g   b u l k   goods   and  c o m p r i s i n g  

an  o u t e r   s a c k   of  a  s t r o n g   and  l o a d   b e a r i n g  m a t e r i a l ,  

p r e f e r a b l y   p l a s t i c s ,   and  an  i n n e r   s a c k   of  an  i m -  

p e r v i o u s   m a t e r i a l ,   p r e f e r a b l y   p l a s t i c s ,   and  w h i c h  

i n i t i a l l y   i s   l o o s e .  

I t   is   known  to   m a n u f a c t u r e   f l e x i b l e   c o n t a i n e r s   o f  

t h i s   t y p e   and  w h i c h   c o m p r i s e   an  o u t e r   and  an  i n n e r  

s a c k .   The  o u t e r   s a c k   i s   u s u a l l y   made  of   a  w o v e n  
m a t e r i a l   s u c h   as  f o r   i n s t a n c e   f l a t - w o v e n   or   t u b e d  

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

t h e   c o n t a i n e r .   T h i s   m a t e r i a l   i s ,   h o w e v e r ,   n o t   q u i t e  

i m p e r v i o u s .   C o n s e q u e n t l y ,   when  t he   c o n t a i n e r   i s   t o  

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

i s   n e c e s s a r y   in   o r d e r   to  e n s u r e   i m p e r v i o u s n e s s   t o  

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

fo rm  of  an  i n n e r   s a c k   of   a  r e l a t i v e l y   t h i n ,   b u t  

i m p e r v i o u s   m a t e r i a l   s u c h   as  f o r   i n s t a n c e   100  m i c r o n  

p o l y e t h y l e n e .   T h i s   i n n e r   s a c k   is   t h e   p a r t   of   t h e  

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

The  s m a l l   t h i c k n e s s   and  p a r t i c u l a r   q u a l i t y   of  t h e  

w a l l   of  t he   i n n e r   s a c k   i m p l y   t h a t   t h e   l a t t e r   i s  

u n a b l e   to  r e c e i v e   t h e   l o a d   e x e r t e d   by  t h e   b u l k  

g o o d s ,   t he   w e i g h t   of  s a i d   b u l k   goods   r e s t i n g   o n  

t h e   i n n e r   s i d e   of   t h e   i n n e r   s a c k .   D u r i n g   t h e   t r a n s -  

p o r t   and  t h e   s t o r a g e   t h e   f o r c e s   of  t h e   a b o v e   l o a d  

a r e   t h e r e f o r e   t r a n s f e r r e d   as  u s u a l   f o r c e s   f rom  t h e  

w a l l   of  the   i n n e r   s a c k   to  t h e   w a l l   of  t h e   o u t e r  

s a c k ,   s a i d   w a l l s   a b u t t i n g   one  a n o t h e r .   D u r i n g   t h e  

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

a l o n g   t h e   w a l l   of   t h e   i n n e r   s a c k ,   w h i c h   i s   t h e r e b y  



s u b j e c t e d   to   f o r c e s   e x t e n d i n g   in  t h e   p l a n e   of  t h e  

w a l l .   The  low  c o e f f i c i e n t   of  f r i c t i o n   b e t w e e n   t h e  

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

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

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

d e g r e e .   The  i n n e r   s a c k   m u s t   t h e r e f o r e   be  s e c u r e d  

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

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

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

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

l u t e d .   F u r t h e r m o r e ,   t h e   i n n e r   s a c k   m u s t   be  k e p t   i n  

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

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

t i o n a l l y   l e a k   o u t   b e t w e e n   t h e   two  s a c k s   f o r   i n -  

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

u p .  

GB-PS  No.  1 , 5 3 6 , 2 3 7   d i s c l o s e s   a  f l e x i b l e   c o n t a i n e r  

of   t h i s   t y p e .   B o t h   t h e   o u t e r   and  t h e   i n n e r   s a c k   o f  

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

o p e n i n g   f o r   t h e   e m p t y i n g   of  t h e   b u l k   g o o d s .   D u r i n g  

t h e   t r a n s p o r t   and   t h e   s t o r a g e   of  b u l k   g o o d s   t h e  

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

and   t h e   same  a p p l i e s   to   t h e   u p p e r   o p e n i n g .   At  t h e  

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

p o r t i o n   to   t h e   o u t e r   s a c k .   When  t h e   c o n t a i n e r   i s   t o  

be  e m p t i e d   i t   i s   r a i s e d   and  t he   b o t t o m   o p e n i n g   o f  

t h e   i n n e r   s a c k   i s   o p e n e d   so  as  to   a l l o w   t h e   b u l k  

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

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

s a c k .  

T h e s e   known  c o n t a i n e r s   a r e ,   h o w e v e r ,   r a t h e r   e x p e n -  
s i v e   t e   m a n u f a c t u r e   and  in   p a r t i c u l a r   t h e   i n s e r t i o n  

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



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

ing   much  w o r k .   U s u a l l y   the   l a t t e r   p r o c e d u r e   c a u s e s  

an  i n s u f f i c i e n t   c o n n e c t i o n ,   w h e r e b y   t h e   i n n e r   s a c k  

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

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

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

d r a w - b a c k s   a r i s e .  

The  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e  

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

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

q u i r e s   l e s s   w o r k ,   and  w h i c h   c o m p r i s e s   a  more   r e -  
l i a b l e   c o n n e c t i o n   b e t w e e n   t h e   i n n e r   and  t h e   o u t e r  

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

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

t h e   b u l k   g o o d s   no r   i s   o p t i o n a l l y   t o r n   l o o s e   f r o m  

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

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

b u l k   g o o d s   i s   a c c o r d i n g   to  t h e   i n v e n t i o n   c h a r a c t e r -  

i s e d   in   t h a t   a  p r e s s u r e   s e n s i t i v e   a d h e s i v e   has   b e e n  

a p p l i e d   o n t o   one  or   more   a d h e s i v e   z o n e s   c o r r e s p o n d -  

i ng   in   p a i r s   of  a t   l e a s t   one   of  t h e   o p p o s i n g   s i d e s  

of  t h e   s a c k s ,   and  t h a t   e a c h   p a i r   of  a d h e s i v e   z o n e s  

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

and  t h a t   t h e   a d h e s i v e   p r e s e n t s   s u c h   a  low  i n n e r  

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

a d h e s i v e   z o n e s   can  be  s e p a r a t e d   c o m p l e t e l y   or  p a r -  

t i a l l y   when  t h e   i n n e r   s a c k   i s   e x p a n d e d   w i t h i n   t h e  

o u t e r   s a c k   f o r   i n s t a n c e   by  m e a n s   of  b l a s t   a i r   o r  

t h r o u g h   f i l l i n g   in  of  b u l k   g o o d s ,   t h e   c o h e s i v e n e s s  

b e i n g   of  s u c h   a  m a g n i t u d e   t h a t   t h e   a d h e s i v e   c o n n e c -  

t i o n   e s t a b l i s h e d   b e t w e e n   t h e   o u t e r   s a c k   and  t h e  

i n n e r   s a c k   when  t h e   l a t t e r   a t   t h e   t e r m i n a t i o n   o f  



i t s   e x p a n s i o n   i s   p r e s s e d   t o w a r d s   t h e   a d h e s i v e   n o w  

u n c o v e r e d   on  t h e   a d h e s i v e   z o n e s   i s   c a p a b l e   of  t r a n s -  

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

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

to   t h e   o u t e r   s a c k .   As  a  r e s u l t   t h e   e s t a b l i s h m e n t   o f  

a  c o n n e c t i o n   b e t w e e n   t h e   i n n e r   and  t h e   o u t e r   s a c k  

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

m a n u f a c t u r e   of  t h e   s a c k s   as  t h e   a d h e s i v e   can  b e  

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

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

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

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

s i v e   z o n e s ,   i t s   c o h e s i v e n e s s   i s   m a i n t a i n e d   in  s u c h  

a  m a n n e r   t h a t   t h e   j o i n i n g   of   t h e   o u t e r   and  t h e   i n -  

n e r   s a c k   can   be  c a r r i e d   o u t   a t   any  t i m e   a f t e r   t h e  

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

of   t h e   c o n t a i n e r .   The  c o n t a i n e r   a c c o r d i n g   to  t h e  

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

e a s y   t o   u s e ,   and  r e q u i r e s   l e s s   work   t h a n   p r e v i o u s  

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

i s   a l s o   m o r e   r e l i a b l e   as  t h e   f o r c e s   e x e r t e d   on  t h e  

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

a r e   t r a n s f e r r e d   to  t h e   o u t e r   s a c k   a l o n g   t he   r e s p e c -  
t i v e   w a l l   s u r f a c e s   of  t h e   s a c k s .   In  t h i s   m a n n e r   t h e  

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

d u r i n g   t h e   e m p t y i n g   of  t h e   c o n t a i n e r   has   been   e l i -  

m i n a t e d .  

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

i n g   a d h e s i v e   z o n e s   i s   f o r m e d   c o m p l e t e l y   or  p a r t i a l -  

ly   by  t h e   i n n e r   s i d e   of   an  a d h e s i v e   f o l d   made  i n  

one   of   t h e   w a l l s   of  t h e   s a c k s ,   and  t h e   t o t a l   s u r -  

f a c e   a r e a   of   t h e   a d h e s i v e   z o n e s   c o r r e s p o n d s   to  0 . 5 -  

10%,  p r e f e r a b l y   1 . 5 - 7 . 5 %   of   t h e   i n n e r   s u r f a c e   a r e a  

of   t h e  o u t e r   s a c k ,   and  t h e   p a i r s   of  c o n n e c t e d   a d h e -  



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

a d h e s i v e   a r e   n o t   s e p a r a t e d   so  as  to  u n c o v e r   t h e   a d -  

h e s i v e   u n t i l   t he   i n n e r   s a c k   has  e x p a n d e d   to  s u c h   a n  

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

a d h e s i v e   a b u t   one  a n o t h e r .   In  t h i s   m a n n e r   a  p a r t i -  

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

c o n n e c t e d   a d h e s i v e   z o n e s   i s   o b t a i n e d ,   and  f u r t h e r -  

more   t h e   i n n e r   s a c k   can   e a s i l y   be  i n s e r t e d   and  c o r -  

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

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

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

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

t h e   w a l l   m e m b e r s .  

F u r t h e r m o r e   a c c o r d i n g   t o  t h e   i n v e n t i o n ,   t h e   a d h e -  

s i v e   f o l d s   on  t h e   o u t e r   s a c k   may  p r o j e c t   o u t w a r d l y  

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

s a i d   o u t e r   s a c k ,   and  t h e   a d h e s i v e   f o l d s   on  t h e   i n -  

ne r   s a c k   may  p r o j e c t   i n w a r d s   f rom  t h e   r e m a i n i n g  

p o r t i o n   of  t he   i n n e r   s i d e   of  s a i d   i n n e r   s a c k .   As  a  

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

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

s i d e s   of  t h e   s a c k s   in   s u c h   a  m a n n e r   t h a t   t h e s e  

s i d e s   a r e   j o i n e d   in   a  f o r c e   t r a n s f e r r i n g   m a n n e r   a t  

t h e   a d h e s i v e   z o n e s   when  t h e   i n n e r   s a c k   e x p a n d s   i n  

t h e   o u t e r   s a c k .  

M o r e o v e r   a c c o r d i n g   to   t h e   i n v e n t i o n   t h e   a d h e s i v e  

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

a b l y   v e r t i c a l l y   e x t e n d i n g   s i d e   seams  i n t e r c o n n e c t -  

i n g   t h e   s i d e   m e m b e r s   of   t h e   s a c k , s a i d   s i d e   s e a m s  

f o r m i n g   t h e   back   of  t h e   a d h e s i v e   f o l d s ,   and  t h e   a d -  

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

and  p r e f e r a b l y   a t   s u c h   a  d i s t a n c e   f rom  t h e   s i d e  



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

nor   t h e   m a c h i n e r y   u s e d   f o r   t h e   j o i n i n g   p r o c e d u r e .  

T h i s   e m b o d i m e n t   p o s s e s s e s   t h e   a d v a n t a g e   t h a t   i t   i s  

n o t   n e c e s s a r y   to   i n v o l v e   e x t r a   work  f o r   f o r m i n g   a d -  

h e s i v e   f o l d s   in   t h e   o u t e r   s a c k .  

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e   i n n e r   s a c k   may  c o m -  

p r i s e   two  a d h e s i v e   f o l d s ,   and  t h e s e   f o l d s   may  p r e f e r -  

a b l y   o p p o s e   one  a n o t h e r   when  t h e   s a c k   i s   f l a t t e n e d .  

As  a  r e s u l t ,   t h e   s a c k   t a k e s   up  a  min imum  room  w h e n  

f l a t t e n e d   as  t h e   a d h e s i v e   f o l d s   e x t e n d   in   t h e   p l a n e  

of  t h e   f l a t t e n e d   s a c k .   The  s a c k   i s   t h e r e f o r e   e a s y  

to  s t o r e   and  to   f o l d   or   r o l l   u p .  

M o r e o v e r   a c c o r d i n g   to  t h e   i n v e n t i o n   one  of  t h e   a d -  

h e s i v e   z o n e s   c o r r e s p o n d i n g   in   p a i r s   may  be  p r o v i d -  

ed  on  a  s e p a r a t e   d e t a c h a b l e   c o v e r   s t r i p   of  f o r   i n -  

s t a n c e   c o v e r   f i l m .   T h e s e   a d h e s i v e   z o n e s   p o s s e s s   t h e  

a d v a n t a g e   t h a t   t h e y   can   be  f o r m e d   w i t h o u t   n e c e s s i -  

t a t i n g   a  f o l d i n g   o f  t h e  w a l l s   of   t h e   s a c k s ,   and  t h e y  

can   e s p e c i a l l y   be  u s e d   as  a  s u p p l e m e n t   to  be  p o s i -  

t i o n e d   on  l o c a t i o n s   of  t h e   w a l l s   of  t h e   s a c k s   t h a t  

a r e   d i f f i c u l t   to  f o l d .  

F u r t h e r m o r e   a c c o r d i n g   to   t h e   i n v e n t i o n   e a c h   a d h e s i v e  

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

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

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

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

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

t h e   i n n e r   s a c k   has   e x p a n d e d   w i t h i n   t h e   o u t e r   s a c k .  

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

c o n n e c t i o n   i s   o b t a i n e d   as  t h e   t r a n s f e r   of  f o r c e s   i s  

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

t h e   s a c k s ,   t h e   d i s t a n c e   b e t w e e n   t h e   a d h e s i v e   l o c a -  



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

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

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

t h e   c o h e s i v e n e s s   of  t he   a d h e s i v e   on  b o t h   s a c k s   i n  

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

a d h e s i v e   c o n n e c t i o n   i s   d o u b l e d .   In  o r d e r   to  i n -  

c r e a s e   t h e   l a t t e r   c e r t a i n t y   a d d i t i o n a l l y ,   t h e   a d h e -  

s i v e   on  t h e   two  s a c k s   may  have   d i f f e r e n t   c h a r a c t e r -  

i s t i c s .  

M o r e o v e r   a c c o r d i n g   to  t h e   i n v e n t i o n ,   t he   a d h e s i v e  

z o n e s   on  t h e   o p p o s i n g   s i d e s   of  t h e   s a c k s   may  a b u t  

one  a n o t h e r   w h e n   t h e   i n n e r   s a c k   has   e x p a n d e d   w i t h i n  

the   o u t e r   s a c k .   As  a  r e s u l t ,   t h e   a d h e s i v e   c o n n e c t i o n  

is   v e r y   s t r o n g   and  r e l i a b l e   as  t h e   a d h e s i o n   t a k e s  

p l a c e   b e t w e e n   t h e   u n c o v e r e d   s u r f a c e s   of  t he   a d h e -  

s i v e   i t s e l f   on  t h e   r e s p e c t i v e   a d h e s i v e   z o n e s .  

F u r t h e r m o r e   a c c o r d i n g   to  t h e   i n v e n t i o n   t h e   r e s p e c -  
t i v e   s u r f a c e   p o r t i o n s   of  t h e   i n n e r   s a c k   may  be  o f  

an  e x t e n t   a t   l e a s t   c o r r e s p o n d i n g   to   t he   e x t e n t   o f  

t he   c o r r e s p o n d i n g   s u r f a c e   p o r t i o n s   on  t h e   o u t e r  

s a c k .   As  a  r e s u l t ,   t h e   i n n e r   s a c k   i s   a b l e   to  e x p a n d  

to  such   an  e x t e n t   t h a t   i t   a b u t s   t h e   o u t e r   s a c k  

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

e s t a b l i s h e d .  

M o r e o v e r   a c c o r d i n g   to  t h e   i n v e n t i o n   t h e   a d h e s i v e  

may  p o s s e s s   an  open   p e r i o d   of  b e t w e e n   two  m o n t h s  

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

e i g h t e e n   m o n t h s .   In  t h i s   m a n n e r   t h e   a d h e s i v e   m a i n -  

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

a p p l i c a t i o n   of  t h e   c o n t a i n e r ,   and  a l s o   in   c a s e s  

w h e r e   a  p a i r   o f - c o r r e s p o n d i n g   a d h e s i v e   z o n e s   a r e  

no t   u n i n t e n t i o n a l l y   c o m p l e t e l y   s e a l i n g l y   p r e s s e d  



t o g e t h e r   a b o u t   t h e   a d h e s i v e .  

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

may  be  s u b j e c t e d   to   a  r o u g h e n i n g   t r e a t m e n t ,   w h e r e -  

by  i t   i s   c o r r e c t l y   p o s i t i o n e d   in  a  b e t t e r   m a n n e r  

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

f a c e   h a v i n g   b e e n   s u b j e c t e d   to   a  r o u g h e n i n g   t r e a t -  

m e n t .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   b e l o w   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 ,   in   w h i c h  

F i g u r e   1  i s   a  p a r t i a l   s e c t i o n a l   v i e w   t h r o u g h   an  e m -  

b o d i m e n t   of  a  c o n t a i n e r   a c c o r d i n g   to   t h e   i n v e n t i o n ,  

w h e r e b y   t h e   i n n e r   s a c k   i s   e x p a n d i n g   w i t h i n   t h e  

o u t e r   s a c k ,  

F i g u r e   2  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e   l i n e  

I I - I I   of   F i g u r e   1 ,  

F i g u r e   3  i s   on  a  l a r g e r   s c a l e   a  f r a c t i o n a l   v i e w   o f  

t h e   c o n t a i n e r   o f   F i g u r e   1,  w h e r e   t h e   i n n e r   s a c k   h a s  

e x p a n d e d   a l m o s t   c o m p l e t e l y ,  

F i g u r e   4  i s   on  a  l a r g e r   s c a l e   a  f r a c t i o n a l   v i e w   o f  

t h e   c o n t a i n e r   of   F i g u r e   1,  w h e r e   t h e   i n n e r   s a c k  

has   e x p a n d e d   c o m p l e t e l y ,  

F i g u r e   5  i s   a  h o r i z o n t a l   s e c t i o n a l   v i e w   t h r o u g h   t h e  

c o n t a i n e r   of  F i g u r e   1,  b u t   w i t h   a d h e s i v e   f o l d s   b o t h  

on  t h e   o u t e r   and  t h e   i n n e r   s a c k ,  

F i g u r e  6   i s   on  a  l a r g e r   s c a l e   an  i n t e r r u p t e d   s e c -  

t i o n a l   v i e w   of  an  i n n e r   f l a t t e n e d   s a c k   w i t h   t w o  

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



F i g u r e   7  is   a  p e r s p e c t i v e   v iew  cf  an  i n n e r   s a c k   w i t h  

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

F i g u r e s   1  and  2  i l l u s t r a t e   a  f l e x i b l e   c o n t a i n e r   1 

c o m p r i s i n g   an  o u t e r   s a c k   2  and  an  i n n e r   s a c k   3.  T h e  

o u t e r   s a c k   is   made  of  a  s t r o n g   and  l o a d   b e a r i n g   m a -  

t e r i a l   s u c h   as  f o r   i n s t a n c e   f l a t - w o v e n   or  t u b e d  

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

c o m p l e t e l y   i m p e r v i o u s   and  t h e   i n n e r   s a c k   of  an  i m -  

p e r v i o u s ,   r e l a t i v e l y   t h i n   m a t e r i a l   such   as  f o r   i n -  

s t a n c e   100  m i c r o n   p o l y e t h y l e n e   s e r v e s   t h e r e f o r e   t o  

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

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

p r o d u c t s .  

Fou r   a d h e s i v e   f o l d s   4  a r e   f o r m e d   on  t he   o u t e r   s a c k  

and  p r o j e c t   o u t w a r d s   f rom  t h e   o u t e r   s i d e   of  t h e   s a c k .  

An  a d h e s i v e   5  is   a p p l i e d   w i t h i n   t h e s e   f o l d s   a n d  

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

F i g u r e   2,  t he   a d h e s i v e   f o l d s   a r e   t h e n   p r e s s e d   t o -  

g e t h e r   a b o u t   t he   a d h e s i v e   in  s u c h   a  m a n n e r   t h a t   s a i d  

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

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

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

The  a d h e s i v e   p r e s e r v e s   t h e r e f o r e   i t s   c o h e s i v e n e s s  

in  s u c h   a  m a n n e r   t h a t   t he   i n n e r   s a c k   a t   a d h e s i o n  

can  be  c o n n e c t e d   to  t h e   o u t e r   s a c k   any  t i m e   b e f o r e  

t h e   s a c k   i s   to  be  u s e d .  

In  o r d e r   to  e n s u r e   t he   a b o v e   a d v a n t a g e o u s   p r o p e r t y  

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

an  open   p e r i o d   of  b e t w e e n   two  m o n t h s   and  t h r e e   y e a r s ,  

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

s u c h   a  m a n n e r   t h a t   t h e   a d h e s i v e   m a i n t a i n s   i t s   c o -  

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



w h e r e   t h e   c o n t a i n e r   i s   u s u a l l y   t a k e n   i n t o   u s e .   By  

s u b j e c t i n g   t h e   i n n e r   s a c k   to   a  r o u g h e n i n g   t r e a t m e n t  

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

n e c t i o n   c a n   be  i m p r o v e d   as  t h e   a d h e s i v e   a d h e r e s  

b e t t e r   on  a  r o u g h e n e d   s u r f a c e .  

When  t h e   c o n t a i n e r   i s   to   be  u s e d ,   t h e   i n n e r   s a c k   3 

i s   p u l l e d   o v e r   a  f i l l e r   p i p e   11,   c f .   F i g u r e   1,  p o -  
s i t i o n e d   on  a  s i l o   10.  The  s a c k   can  be  s e c u r e d   t o  

t h e   f i l l e r   p i p e   by  means   of   a  c l a m p i n g   band   12  d u r -  

i n g   t h e   f i l l i n g   of  t h e   c o n t a i n e r .   The  f i l l e r   p i p e  

11  and   t h e   i n n e r   s a c k   3  a r e   s u b s e q u e n t l y   i n s e r t e d  

in  t h e   o u t e r   s a c k   2  b e i n g   s u s p e n d e d   f o r   i n s t a n c e   i n  

h o o k s   13  by  means   of  l i f t i n g   s t r a p s   14.   S u b s e q u e n t -  

l y ,   b l a s t   a i r   or  b u l k   g o o d s   a r e   f i l l e d   i n t o   t h e   i n -  

n e r   s a c k   3  t h r o u g h   t h e   f i l l e r   p i p e   11,  and  t h e  

p r e s s u r e   a r i s i n g   on  t h e   i n n e r   s i d e   of  t h e   i n n e r  

s a c k   e x p a n d s   s a i d   s a c k   in   s u c h   a  m a n n e r   t h a t   i t   e x -  

t e n d s   t o   a n d  i s   t i g h t e n e d   t o w a r d s   t h e   o u t e r   s a c k .  

The  l o a d   on  t h e   i n n e r   s a c k   i s   t h e r e b y   t r a n s f e r r e d  

to   t h e   o u t e r   s a c k .   F i g u r e s   2  and  3  i l l u s t r a t e   t h e  

i n n e r   s a c k   3  in   a  p o s i t i o n   w h e r e   i t   d o e s   n o t   y e t  

a b u t   t h e   o u t e r   s a c k   2 .  

The  l o a d s   t h u s   i n f l u e n c i n g   t h e   o u t e r   s a c k   2  a r e  

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

in  t h e   w a l l   p l a n e   of  t h e   s a c k .   As  t h e   a d h e s i v e   f o l d s  

p r o j e c t   o u t w a r d s   in   an  a n g l e   w i t h   t h e   a b o v e   p l a n e ,  

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

p e r p e n d i c u l a r   to   t h e   p l a n e   of  t h e   a d h e s i v e .   As  t h e  

s p e c i f i c   c o h e s i v e n e s s   of  t h e   a d h e s i v e   i s   n o t   s u f f i -  

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

t h e   a d h e s i v e   f o l d s   a r e   s e p a r a t e d   and  t h e   a d h e s i v e  

u n c o v e r e d .   When  f u r t h e r   b l a s t   a i r   or  b u l k   g o o d s ,   r e -  

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



a b o v e   e x p a n s i o n   c o n t i n u e s   u n t i l   i t   f i n a l l y   a b u t s  

t he   u n c o v e r e d   a d h e s i v e   on  t h e   a d h e s i v e   f o l d s   n o w  

s e p a r a t e d ,   c f .   F i g u r e   4,  w h e r e b y   an  a d h e s i v e   c o n -  

n e c t i o n   i s   e s t a b l i s h e d   a l o n g   t h e s e   a d h e s i v e   z o n e s  

b e t w e e n   t h e   i n n e r   and  t h e   o u t e r   s a c k .  

Beyond   t h e   a b o v e   u s u a l   f o r c e s   b e t w e e n   t h e   i n n e r   a n d  

the   o u t e r   s a c k ,   f o r c e s   e x t e n d i n g   in   t he   v e r y   c o n -  

t a c t   s u r f a c e   b e t w e e n   t h e   two  s a c k s   a r i s e   as  a  c o n s e -  

q u e n c e   of  t h e   f o r c e s   e x e r t e d   on  t h e   i n n e r   s a c k   b y  

t h e   b u l k   goods   f l o w i n g   a l o n g   i t s   i n n e r   s u r f a c e   d u r -  

i ng   t h e   f i l l i n g   and  e m p t y i n g   p r o c e d u r e .   Though   t h e  

c o h e s i v e n e s s   of  t he   a d h e s i v e   i s   s u f f i c i e n t l y   low  t o  

a l l o w   t h e   o p e n i n g   of  t h e   a d h e s i v e   z o n e s   and  c o n s e -  

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

the   a d h e s i v e   p o s s e s s e s ,   h o w e v e r ,   a  s p e c i f i c   c o h e -  

s i v e n e s s   of  such   a  m a g n i t u d e   t h a t   t h e   a d h e s i v e   c o n -  

n e c t i o n   i s   a b l e   to  t r a n s f e r   t h e s e   f o r c e s   when  t h e  

t o t a l   a r e a   of  t h e   a d h e s i v e   z o n e s   f o r   i n s t a n c e   c o r -  

r e s p o n d s   to  0 . 5 - 1 0 % ,   p r e f e r a b l y   1 . 5 - 7 . 5 % ,   of  t h e  

i n n e r   s u r f a c e   a r e a   of  t h e   o u t e r   s a c k .  

The  i n n e r   s a c k   i s   of  a  v e r y   t h i n   f l e x i b l e   m a t e r i a l  

and  can   o f t e n   be  c r u m p l e d   or   t w i s t e d   when  i t   i s   i n -  

s e r t e d   i n t o   t h e   o u t e r   s a c k .   I f   in   t h i s   s t a t e   i t  

a d h e r e s   a t   some  l o c a t i o n s   to  t h e   o u t e r   s a c k ,   i t  

c a n n o t   e x p a n d   to  i t s   c o m p l e t e   v o l u m e ,   and  a  r i s k  

of  t h e   i n n e r   s ack   b u r s t i n g   a r i s e s   when  s a i d   s a c k  

t h u s   c a n n o t   a b u t   t he   o u t e r   s a c k   e v e r y w h e r e   a n d  

when  t h e   w a l l   of  the   i n n e r   s a c k   i s   n o t   s u f f i c i e n t -  

ly  l o a d   b e a r i n g   per   se  to  b e a r   t h e   w e i g h t   of  t h e  

b u l k   g o o d s .  

As  t h e   t o t a l   a r e a   of  t h e   a d h e s i v e - z o n e s   o n l y   c o r -  

r e s p o n d s   to  0 . 5 - 1 0 % ,   p r e f e r a b l y   1 . 5 - 7 . 5 % ,   of  t h e  



i n n e r   a r e a   ot  t h e  o u t e r   s a c k ,   and  as  the   a c h e s i v e  

z o n e s   a r c   no t   s e p a r a t e d   u n t i l   t h e   i n n e r   s ack   h a s  

e x p a n d e d   to  s u c h   an  e x t e n t   t h a t   t h e   p o r t i o n s   of  t h e  

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

one   a n o t h e r ,   t h e   e x p a n s i o n   of  t he   i n n e r   s a c k   h a s  

r e a c h e d   s u c h   an  e x t e n t   t h a t   s u b s t a n t i a l l y   a l l   t h e  

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

The  a d h e s i v e   f o l d s   a r e   p r o v i d e d   by  f o l d i n g   t he   w a l l s  

of   t h e   s a c k s .   As  i l l u s t r a t e d   in  F i g u r e s   2,  3,  and  4 ,  

t h e   a d h e s i v e   f o l d s   4  p r o j e c t   o u t w a r d s   f rom  t h e   o u t e r  

s i d e   of  t h e   o u t e r   s a c k ,   and  as  i l l u s t r a t e d   in  F i g u r e  

5,  t h e   a d h e s i v e   f o l d s   7,  8  p r o j e c t   i n w a r d s   f rom  t h e  

i n n e r   s i d e   of  t h e   i n n e r   s a c k   in  s u c h   a  m a n n e r   t h a t  

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

p o s i t i o n e d   on  t h e   o p p o s i n g   s i d e s   of  t he   s a c k s   a t   t h e  

a b o v e   s e p a r a t i o n ,   s a i d   o p p o s i n g   s i d e s   of  t he   s a c k s  

a b o u t   t o   b e i n g   i n t e r a d h e r e d .  

F i g u r e s   3  and   4  i l l u s t r a t e   an  e m b o d i m e n t   of  t h e  

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

a t   p r e f e r a b l y   v e r t i c a l l y   e x t e n d i n g   s i d e   seams  6  i n -  

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

seam  6  f o r m i n g   t h e   b a c k   of  t h e   a d h e s i v e   f o l d .   T h i s  

seam  can   be  p r o v i d e d   by  s e w i n g ,   w e l d i n g   or  a d h e s i o n .  

The  seam  of  t h e   c o n t a i n e r   of  F i g u r e s   3  a n d  4   i s  

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

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

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

t h e   i n n e r   s a c k   to   t h e   o u t e r   s a c k   w h e r e   t he   l a t t e r   i s  

s t r o n g e s t .   The  a d h e s i v e   5  i s   p o s i t i o n e d   a t   s u c h   a  

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

t h e   s e a m ,   t h a t   s a i d   m a c h i n e r y   and  t o o l s   do  n o t   t o u c h  



the  a d h e s i v e   d u r i n g   t h e   s e w i n g .   T h i s   e m b o d i m e n t   i s  

p a r t i c u l a r l y   i n e x p e n s i v e   as  t he   a d h e s i v e   f o l d s   a r e  

f o r m e d   t o g e t h e r - w i t h   t h e   w o r k i n g   p r o c e s s   n e v e r t h e -  

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

members   of  t h e   o u t e r   s a c k .  

F i g u r e   6  i l l u s t r a t e s   an  e m b o d i m e n t   of   t h e   i n n e r  

sack   c o m p r i s i n g   two  i n w a r d   a d h e s i v e   f o l d s   8.  W h e n  

the   s a c k   is   f l a t t e n e d   t h e s e   a d h e s i v e   f o l d s   a r e  

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

a  m a n n e r   t h a t   t h e   s a c k   t a k e s   up  as  l i t t l e   room  a s  

p o s s i b l e   d u r i n g   t h e   s t o r i n g ,   f o l d i n g ,   and  r o l l -  

ing  up.   T h i s   e m b o d i m e n t   i s   p a r t i c u l a r l y   s u i t e d  

when  t h e   i n n e r   s a c k   i s   n o t   i n s e r t e d   i n t o   t h e   o u t e r  

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

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

F i g u r e   7  i l l u s t r a t e s   an  e m b o d i m e n t ,   w h e r e   one  p a i r  

of  c o r r e s p o n d i n g   a d h e s i v e   z o n e s   i s   f o r m e d   by  a  s e -  

p a r a t e   d e t a c h a b l e   c o v e r   s t r i p   9  of  f o r   i n s t a n c e  

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

a d h e s i v e   z o n e s   can   be  p r o v i d e d   on  t h e   l o c a t i o n s   o f  

the   s a c k s   w h e r e   i t   i s   d i f f i c u l t   to   f o l d   t h e   w a l l  

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

s i d e   members   and  t h e   b o t t o m .  

F i g u r e   5  i l l u s t r a t e s   an  e m b o d i m e n t   of  t h e   c o n t a i n e r  

w h e r e   b o t h   t h e   i n n e r   s a c k   and  t h e  o u t e r   s a c k   c o m -  

p r i s e s   f o u r   a d h e s i v e   f o l d s   d i s p l a c e d   45°  r e l a t i v e  

to  one  a n o t h e r .   The  d i s t a n c e   b e t w e e n   t h e   a d h e s i v e  

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

t a n c e   b e t w e e n   t h e   a d h e s i v e   f o l d s   on  e a c h   s a c k .   T h e  

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

in  c o n n e c t i o n   w i t h   t h i s   e m b o d i m e n t   on  t h e   a d h e s i v e  

p r o p e r t i e s   of  t h e   a d h e s i v e   on  b o t h   s a c k s .   When  a n  



a d h e s i v e   w i t h   d i f f e r e n t   c h a r a c t e r i s t i c s   fo r   t h e  

a d h e s i v e   on  b o t h   s a c k s   i s   u s e d ,   a  d o u b l e   c e r t a i n t y  

is   t h u s   o b t a i n e d   f o r   t h e   t o t a l   a d h e s i v e   c o n n e c t i o n  

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

t h e   c o n t a i n e r .  

When  t h e   i n n e r   s a c k   i s   d i s p l a c e d   45°  r e l a t i v e   t o  

t h e   p o s i t i o n   of   F i g u r e   5  t h e   a d h e s i v e   f o l d s   o p p o s e  

one  a n o t h e r   and   t h e   a d h e s i v e   c o n n e c t i o n   i s   p r o v i d e d  

by  t h e   a d h e s i v e   on  t h e   i n n e r   s a c k   a d h e r i n g   to  a d -  

h e s i v e   on  t h e   o u t e r   s a c k   in   s u c h   a  m a n n e r   t h a t   t h e  

a d h e s i v e   c o n d i t i o n s   f a v o u r a b l e   to   an  a d h e s i v e   c o n -  

n e c t i o n   a r e   o b t a i n e d .  

The  a b o v e   e m b o d i m e n t s   a c c o r d i n g   to   t h e   i n v e n t i o n  

may  be  u s e d   f o r   f l e x i b l e   c o n t a i n e r s   of   any  s i z e .  

In  a l l   c a s e s   t h e   i n n e r   s a c k   i s   of   s u c h   a  s i z e   c o m -  

p a r e d   to   t h e   o u t e r   s a c k   t h a t   i t s   r e s p e c t i v e   s u r f a c e  

z o n e s   a r e   of  e x t e n t s   a t   l e a s t   e q u a l l y   g r e a t   as  t h e  

a r e a s   of  t h e   o p p o s i n g   s u r f a c e   z o n e s   on  t h e   o u t e r  

s a c k .   As  a  r e s u l t ,   no  s u r f a c e   z o n e   e x i s t s   on  t h e  

i n n e r   s a c k   t h a t   i s   no t   s u p p o r t e d   by  t h e   o u t e r   s a c k  

in   t h e   c o m p l e t e l y   e x p a n d e d   s t a t e .  

O t h e r   e m b o d i m e n t s   t h a n   t h e   a b o v e   may  be  p r o v i d e d  

a c c o r d i n g   to   t h e   i n v e n t i o n .   Thus   a n o t h e r   number   o f  

a d h e s i v e   f o l d s   may  be  p r e s e n t ,   and  t h e   p a i r s   o f  

c o r r e s p o n d i n g   a d h e s i v e   z o n e s   may  be  f o r m e d   in  o t h e r  

ways   and   e x t e n d   in   o t h e r   d i r e c t i o n s   s u c h   as  f o r   i n -  

s t a n c e   h o r i z o n t a l l y   and  f o r   i n s t a n c e   be  a l o n e   o n  

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

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



1.  A  f l e x i b l e   c o n t a i n e r   f o r   t r a n s p o r t i n g   and  s t o r -  

i ng   b u l k   g o o d s   and  c o m p r i s i n g   an  o u t e r   s a c k   (2)  o f  

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

p l a s t i c s ,   and  an  i n n e r   s a c k   (3)  of  an  i m p e r v i o u s  

m a t e r i a l ,   p r e f e r a b l y   p l a s t i c s ,   and  w h i c h   i n i t i a l l y  

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

a d h e s i v e   (5)  has   b e e n   a p p l i e d   o n t o   one  or  more   a d -  

h e s i v e   z o n e s   (4,  7,  8)  c o r r e s p o n d i n g   i n   p a i r s   of  a t  

l e a s t   one  of  t h e   o p p o s i n g   s i d e s   of  t h e   s a c k s   (2,  3 ) ,  

and  t h a t   e a c h   p a i r   of  a d h e s i v e   z o n e s   (4,  7,  8)  a r e  

s e a l i n g l y   p r e s s e d   t o g e t h e r   a b o u t   s a i d   a d h e s i v e   ( 5 ) ,  

and  t h a t   t h e   a d h e s i v e   (5)  p r e s e n t s   s u c h   a  low  i n n e r  

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

h e s i v e   z o n e s   (4,  7,  8)  can  be  s e p a r a t e d   c o m p l e t e l y  

or  p a r t i a l l y   when  t he   i n n e r   s a c k   (3)  i s   e x p a n d e d  

w i t h i n   t h e   o u t e r   s a c k   (2)  f o r   i n s t a n c e   by  m e a n s  o f  

b l a s t   a i r   or  t h r o u g h   f i l l i n g   in  of  b u l k   g o o d s ,   t h e  

c o h e s i v e n e s s   b e i n g   of  s u c h   a  m a g n i t u d e   t h a t   t h e   a d -  

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

s a c k   (2)  and  t h e   i n n e r   s a c k   (3)  when  t h e   l a t t e r   a t  

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

t h e   a d h e s i v e   (5)  now  u n c o v e r e d   on  t h e   a d h e s i v e   z o n e s  

(4,  7,  8)  i s   c a p a b l e   of  t r a n s f e r r i n g   t h e   f o r c e s  

t h a t   t h e   i n n e r   s a c k   (3)  i s   s u b j e c t e d   to   d u r i n g   t h e  

f i l l i n g   and  e m p t y i n g   of  t h e   c o n t a i n e r   (1)  to   t h e  

o u t e r   s a c k   ( 2 ) .  

2.  A  f l e x i b l e   c o n t a i n e r   as  c l a i m e d   in  c l a i m   1 ,  

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

a d h e s i v e   z o n e s   (4,  7,  8)  is   f o r m e d   c o m p l e t e l y   o r  

p a r t i a l l y   by  t h e   i n n e r   s i d e   of  an  a d h e s i v e   f o l d  

made  in   one  of  t h e   w a l l s   of  t h e   s a c k s   (2,  3 ) ,   a n d  

t h a t   t h e   t o t a l   s u r f a c e   a r e a   of  t h e   a d h e s i v e   z o n e s  



c o r r e s p o n d s   to  0 . 5 - 1 0 % ,   p r e f e r a b l y   1 . 5 - 7 . 5 % ,   of  t h e  

i n n e r   s u r f a c e   a r e a   of  t h e   o u t e r   s a c k   ( 2 ) ,   and  t h a t  

t h e   p a i r s   of   c o n n e c t e d   a d h e s i v e   z o n e s   (4,  7,  8) 

s e a l i n g l y   p r e s s e d   t o g e t h e r   a b o u t   t h e   a d h e s i v e   (5 )  

a r e   n o t   s e p a r a t e d   so  as   to   u n c o v e r   t h e   a d h e s i v e   ( 5 )  

u n t i l   t h e   i n n e r   s a c k   (3)  has   e x p a n d e d   to   s u c h   a n  

e x t e n t   t h a t   t h e   o p p o s i n g   s i d e s   of   t h e   s a c k s   (2,  3 )  

f r e e   of   a d h e s i v e   (5)  a b u t   one  a n o t h e r .  

3.  A  f l e x i b l e   c o n t a i n e r   as  c l a i m e d   in   c l a i m s   1 

and  2,  c h a r a c t e r i s e d   in   t h a t   t h e   a d h e s i v e   f o l d s   (4 )  

on  t h e   o u t e r   s a c k   (2)  p r o j e c t   o u t w a r d l y   f rom  t h e  

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

s a c k .  

4.  A  f l e x i b l e   c o n t a i n e r   as  c l a i m e d   in   c l a i m s   1 

and   2,  c h a r a c t e r i s e d   in   t h a t   t h e   a d h e s i v e   f o l d s   ( 7 ,  

8)  on  t h e   i n n e r   s a c k   p r o j e c t   i n w a r d s   f r o m   t h e   r e -  

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

s a c k .  

5.  A  f l e x i b l e   c o n t a i n e r   as  c l a i m e d   in   c l a i m   1,  2 

or   3,  c h a r a c t e r i s e d   in   t h a t   t h e   a d h e s i v e   f o l d s   (4 )  

on  t h e   o u t e r   s a c k   (2)  a r e   p o s i t i o n e d   a t   p r e f e r a b l y  

v e r t i c a l l y   e x t e n d i n g   s i d e   s eams   (6)  i n t e r c o n n e c t i n g  

t h e   s i d e   m e m b e r s   (6)  of   t h e   s a c k   ( 2 ) ,   s a i d   s i d e  

s e a m s   (6)  f o r m i n g   t h e   b a c k   of  t h e   a d h e s i v e   f o l d s   ( 4 ) ,  

and   t h a t   t h e   a d h e s i v e   (5)  has   b e e n   a p p l i e d   w i t h i n  

t h e s e   a d h e s i v e   f o l d s   (4)  and  p r e f e r a b l y   a t   s u c h   a  
d i s t a n c e   f rom  t h e   s i d e   s eams   (6)  t h a t   t h e   a d h e s i v e  
(5)  d o e s   n o t   t o u c h   t h e   t o o l s   or  m a c h i n e r y   u s e d   f o r  
t h e   j o i n i n g   p r o c e d u r e .  

6.  A  f l e x i b l e   c o n t a i n e r   as  c l a i m e d   in   c l a i m   1,  2 

or   4,  c h a r a c t e r i s e d   in   t h a t   t h e   i n n e r   s a c k   (3)  c o m -  



p r i s e s   two  a d h e s i v e   f o l d s   ( 8 ) ,   and  t h a t   t h e s e   f o l d s  

p r e f e r a b l y   o p p o s e   one  a n o t h e r   when  the   s ack   (3)  i s  

f l a t t e n e d .  

7.  A  f l e x i b l e   c o n t a i n e r   as  c l a i m e d   in  one  or  m o r e  

of  t h e   p r e c e d i n g   c l a i m s   1  to  6,  c h a r a c t e r i s e d   i n  

t h a t   one  of  t h e   a d h e s i v e   z o n e s   c o r r e s p o n d i n g   i n  

p a i r s   i s   p r o v i d e d   on  a  s e p a r a t e   d e t a c h a b l e   c o v e r  

s t r i p   (9)  of  f o r   i n s t a n c e   c o v e r   f i l m .  

8.  A  f l e x i b l e   c o n t a i n e r   as  c l a i m e d   in  one  or  m o r e  

of  t h e   p r e c e d i n g   c l a i m s   1  to   7,  c h a r a c t e r i s e d   i n  

t h a t   e a c h   a d h e s i v e   f o l d   (7)  on  t h e   i n n e r   s a c k   a b u t s  

t h e   o u t e r   s a c k   (2)  p r e f e r a b l y   in   t h e   m i d d l e   b e t w e e n  

two  a d h e s i v e   f o l d s   (4)  t h e r e o n ,   e ach   a d h e s i v e   f o l d  

(4)  on  t h e   o u t e r   s a c k   s i m u l t a n e o u s l y   a b u t t i n g   t h e  

i n n e r   s a c k   (3)  p r e f e r a b l y   in   t h e   m i d d l e   b e t w e e n   t w o  

a d h e s i v e   f o l d s  ( 7 )   t h e r e o n   when  t he   i n n e r   s a c k   h a s  

e x p a n d e d   w i t h i n   t h e   o u t e r   s a c k .  

9.  A  f l e x i b l e   c o n t a i n e r   as  c l a i m e d   in  one  or  m o r e  

of  t h e   p r e c e d i n g   c l a i m s   1  to   8,  c h a r a c t e r i s e d   i n  

t h a t   t h e   a d h e s i v e   z o n e s   (4,  7)  on  t h e   o p p o s i n g  

s i d e s   of  t h e   s a c k s   (2,  3)  a b u t   one  a n o t h e r   when  t h e  

i n n e r   s a c k   (3)  has   e x p a n d e d   w i t h i n   t h e   o u t e r   s a c k  

( 2 ) .  

10.  A  f l e x i b l e   c o n t a i n e r   as  c l a i m e d   in   one  or  m o r e  

of  t h e   p r e c e d i n g   c l a i m s   1  to   9,  c h a r a c t e r i s e d   i n  

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

(3)  a r e   of  an  e x t e n t   a t   l e a s t   c o r r e s p o n d i n g   to  t h e  

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

o u t e r   s a c k   ( 2 ) .  

11.  A  f l e x i b l e   c o n t a i n e r   as  c l a i m e d   in  one  or  m o r e  



of  t h e   p r e c e d i n g   c l a i m s   1  to   10,   c h a r a c t e r i s e d   i n  

t h a t   t h e   a d h e s i v e   (5)  p o s s e s s e s   an  open   p e r i o d   o f  

b e t w e e n   two  m o n t h s   and  t h r e e   y e a r s ,   p r e f e r a b l y   b e -  

t w e e n   s i x   m o n t h s   and  e i g h t e e n   m o n t h s .  

12.   A  f l e x i b l e   c o n t a i n e r   as  c l a i m e d   in   one  or  m o r e  

of   t h e   p r e c e d i n g   c l a i m s   1  to   11,   c h a r a c t e r i s e d   i n  

t h a t   t h e   o u t e r   s a c k   has   b e e n   s u b j e c t e d   to   a  r o u g h e n -  

i n g   t r e a t m e n t .  
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