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©  Flexible  container  in  folded  position. 
  The  present  invention  relates  to  a  flattened  flexible 
container  made  ready  for  filling  with  bulk  material,  and 
method  and  means  for  making  a  container  comprising  a  liner 
of  impervious  sheet  in  an  outer  container  of  strong  load- 
bearing  material.  The  liner  and  the  outer  container  are  folded 
longitudinally  in  the  same  way  such  that  the  liner  is  kept  in 
position  by  having  its  folds  or  gussets  everywhere  placed  in 
the  corresponding  folds  or  gussets  of  the  outer  container. 
Both  the  liner  and  the  outer  container  may  have  a  longitud- 
inal  gusset  on  each  side  which  can  have  a  width  of  up  to  1/8 
of  the  container's  circumference.  The  manufacture  can  be 
carried  out  in  an  apparatus  (8)  in  form  of  a  box  which  is  open 
in  both  ends  and  can  be  folded  together.  Its  side  walls  consist 
of  longitudinal  parts  (7)  which  are  connected  to  each  other 
and  the  roof  (4)  and  bottom  (5)  of  the  apparatus  (8)  by  means 
of  pliable  connecting  means  (6).  The  container  according  to 
the  invention  can  be  filled  with  bulk  material  without  prior 
inflation  at  the  filling  site. 





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

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

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

t a i n e r   o f   s t r o n g   l o a d - c a r r y i n g   m a t e r i a l   and  an  i n n e r   l i n e r  

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

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

c o n t a i n e r s   and  m e a n s   f o r   m a n u f a c t u r i n g   t he   c o n t a i n e r .  

For   m o s t   a p p l i c a t i o n s   of   f l e x i b l e   c o n t a i n e r s   i t   i s   n e c e s s a r y  
t h a t   t he   m a t e r i a l   to   be  t r a n s p o r t e d   i s   p r o t e c t e d   a g a i n s t  

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

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

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

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

s t o r e d .   I t   h a s   been   f o u n d   p r a c t i c a l   to  p l a c e   t h e   l i n e r  i n   t h e  

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

c o n t a i n e r .   H o w e v e r ,   i t   h a s   p r o v e d   to  be  d i f f i c u l t   to   p l a c e  

t h e   l i n e r   in  s u c h   a  way  t h a t   i t   w i l l   n o t   be  d a m a g e d   o r  

c r u m p l e d   and  g e t   a  fo rm  w h i c h   d e v i a t e s   f rom  t h a t   of   t he   o u t e r  

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

b u l k   m a t e r i a l .  

One  way  o f   m a k i n g   t h e   a b o v e   m e n t i o n e d   c o n t a i n e r s   h a s   been   t o  
f a s t e n   t h e   l i n e r   to   t h e   b a s e   m a t e r i a l   f o r   t h e   o u t e r   c o n t a i n e r  

w i t h   g l u e   or   t a p e   and  t h e r e a f t e r   f i n i s h   s e w i n g   t h e   o u t e r   c o n -  
t a i n e r .   T h i s   i s   l a b o u r - c o n s u m i n g   and  r e q u i r e s   g r e a t   p r e c i s i o n  

in  o r d e r   to  a v o i d   damage   of   t he   l i n e r   d u r i n g   s a i d   s e w i n g  

o p e r a t i o n .   F u r t h e r   t h e   t a p e s ,   and  t h e r e b y   the   l i n e r ,   can  b e  



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

d u r i n g   f i l l i n g   and  may  t h e n   b u r s t   e a s i l y .  

The  f i n a l   c e n t r a t i o n   of   t h e   l i n e r   in  t h e   o u t e r   c o n t a i n e r   c a n -  

t a k e   p l a c e   by  i t s   i n f l a t i o n   a t   t he   f i l l i n g   s t a t i o n ,   f o r   i n -  

s t a n c e   as   d e s c r i b e d   in  GB  P a t e n t   No.  1 . 4 7 5 . 0 1 9   ( c o r r e s p o n d i n g  

to  N o r w e g i a n   P a t e n t   No.  1 3 6 . 7 4 4 ) .   The  l i n e r   w i l l   t h e n   b e  

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

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

p l a c e d   and  f a s t e n e d   to   t h e   o u t e r   c o n t a i n e r .   A c c o r d i n g l y ,   t h i s  

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

l i n e r   in   t h e   o u t e r   c o n t a i n e r .  

In  DE  No.  2 . 7 2 1 . 7 7 1   i t   i s   d e s c r i b e d   a  c o n t a i n e r   c o n s i s t i n g   o f  

an  o u t e r   l o a d - c a r r y i n g   c o n t a i n e r   of   r o u n d w o v e n   m a t e r i a l   and  a  

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

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

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

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

web ,   and   c l o s u r e   of   one  end  of   the   i n n e r   and  o u t e r   c o n t a i n e r  

m u s t   t h e n   be  c a r r i e d   o u t   in  s u c c e s s i v e   s t e p s .   By  t h i s   m e t h o d  

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

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

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

in  t h e   d o u b l e - f o l d e d   o u t e r   c o n t a i n e r   s u c h   t h a t   t he   l i n e r   i s  

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

f u r t h e r   m a n u f a c t u r e .   Even  t h o u g h   t h i s   m e t h o d   s e c u r e s   c e n t e r -  

i ng   o f   t h e   l i n e r   in  the   o u t e r   c o n t a i n e r ,   t h e   m e t h o d   i s  

l i m i t e d   to   m a n u f a c t u r e   of   o u t e r   c o n t a i n e r s   made  f rom  r o u n d -  

w o v e n   m a t e r i a l .   F u r t h e r   one  w i l l   in  c e r t a i n   c a s e s   g e t   p r o -  
b l e m s   by  t he   f i n a l   p l a c e m e n t   of  t he   l i n e r   in  c o n n e c t i o n   w i t h  

s e c u r i n g   c l o s e   p l a c e m e n t   a g a i n s t   the   o u t e r   c o n t a i n e r ,   a t  

l e a s t   t h a t   p a r t   of  i t   w h i c h   s h a l l   be  f i l l e d   w i t h   b u l k  

m a t e r i a l .  

The  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   was  to  a r r i v e   a t   a  

f l e x i b l e   c o n t a i n e r   w h i c h   when  i n f l a t e d   or   f i l l e d   w i l l   have   a  

l i n e r   w i t h   t he   same  form  as  t he   o u t e r   c o n t a i n e r   and  whe re   t h e  



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

t he   o u t e r   c o n t a i n e r ,   a t   l e a s t   t h a t   p a r t   of   the   c o n t a i n e r  

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

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

c o n t a i n e r   i s   a v o i d e d .  

A  f u r t h e r   o b j e c t   was  to  a r r i v e   a t   an  a p p a r a t u s   and  a  r a t i o n a l  

way  f o r   c o r r e c t   p l a c e m e n t   of  t h e   l i n e r   in  t h e   o u t e r   c o n t a i n e r  

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

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

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

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

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

t h e r e f o r e   t r i e d   to   c h a n g e   t he   m e t h o d   o f   p l a c i n g   t h e   l i n e r   i n  

the   o u t e r   c o n t a i n e r   and  a  way  o f   f a s t e n i n g   the   l i n e r   or   k e e p -  

ing  i t   in   p l a c e   in  t h e   o u t e r   c o n t a i n e r .   O b v i o u s l y ,   i t   i s   n o  

h e l p   in  p l a c i n g   t h e   l i n e r   c o r r e c t l y   a t   t he   b e g i n n i n g   i f   i t   i s  

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

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

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

c o n t a i n e r   can  of   c o u r s e   be  r e a d y m a d e   b e f o r e   t he   l i n e r   i s  

p l a c e d   in  i t .   The  p r o b l e m   w i l l   t h e n   be  to   p l a c e   t h e   l i n e r  

c o r r e c t l y   in  t h e   o u t e r   c o n t a i n e r   in  a  r a t i o n a l   way  and  s u c h  

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

t h e r e b y   can   be  d a m a g e d .  

To  s t a r t   w i t h   t h e   i n v e n t o r s   c h o s e   to  d i r e c t   t h e i r   e f f o r t   o n  

p l a c i n g   t h e   l i n e r   in  the   o u t e r   c o n t a i n e r   a f t e r   t h e   l a t t e r  

had  been   j o i n e d   t o g e t h e r .   I t   was  f o u n d   t h a t   p l a c e m e n t   of   t h e  

l i n e r   c o u l d   be  c a r r i e d   o u t   in  a  s i m p l e   way  and  t h a t   i t   a l s o  

c o u l d   be  l o c k e d   in  a  c e n t e r e d   p o s i t i o n   in  t he   o u t e r   c o n t a i n e r  

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

f a s t e n i n g   t he   l i n e r   wou ld   t h e r e b y   be  s i m p l e r   t h a n   by  p r e -  
v i o u s l y   u s e d   m e t h o d s .   In  a d d i t i o n   one  o b t a i n e d   a  p r o d u c t   c o n -  

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



more  s e c u r e   to  f i l l   w i t h   b u l k   m a t e r i a l   t h a n   p r e v i o u s l y   k n o w n  

c o n t a i n e r s   w h e r e   t he   l i n e r   was  f a s t e n e d   to  the   o u t e r   c o n -  

t a i n e r   by  t a p e   or   t h e   l i k e .   I t   was  f o u n d   t h a t   i f   t he   l i n e r  

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

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

w o u l d   be  k e p t   in  p l a c e   by  t he   g u s s e t   or  f o l d   of  the   o u t e r  

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

o p p o s i t e   and  a g a i n s t   c o r r e s p o n d i n g   p o i n t s   in  the   o u t e r   c o n -  

t a i n e r   when  i t   was  i n f l a t e d   or   f i l l e d   a l s o   be  o p p o s i t e   e a c h  

o t h e r   when  the   two  c o n t a i n e r s   w e r e   f o l d e d   t o g e t h e r .   By  t h i s  

way  of   m a n u f a c t u r i n g   t h e   c o n t a i n e r   one  o b t a i n e d   a l l   t h e   a b o v e  

a d v a n t a g e s .  

M a n u f a c t u r e   of   s u c h   a  p r o d u c t   can   be  c a r r i e d   o u t   in  s e v e r a l  

ways   and   w i l l   to   a  c e r t a i n   d e g r e e   d e p e n d   on  w h e t h e r   t h e   o u t e r  

c o n t a i n e r   i s   made  f rom  f l a t w o v e n   o r   r o u n d w o v e n   b a s e   m a t e r i a l .  

P r i m a r i l y   t h e   l i n e r   and  t he   o u t e r   c o n t a i n e r   a r e   f o l d e d   w i t h  

g u s s e t   l e n g t h w i s e   in  t he   same  way  s u c h   t h a t   t he   l i n e r ' s  

g u s s e t   i s   k e p t   in  p l a c e   by  t h e   o u t e r   c o n t a i n e r ' s   g u s s e t   w h e n  

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

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

The  i n v e n t o r s   f o u n d   a  s u i t a b l e   way  of   o b t a i n i n g   t he   new  p r o -  
d u c t   by  p l a c i n g   the   l i n e r   in  t h e   f i n i s h e d   o u t e r   c o n t a i n e r  

w h i c h   t h e n   was  i n f l a t e d .   T h i s   was  c a r r i e d   o u t   in  a  s p e c i a l  

way ,   i . e .   by  f i r s t   p l a c i n g   t he   c o n t a i n e r   in  some  f o l d i n g  

m e a n s   in  fo rm  o f   a  t u n n e l   or   box  h a v i n g   s q u a r i s h   c r o s s -  
s e c t i o n   and  t h e n   i n f l a t e d .   The  l o n g i t u d i n a l   s i d e   w a l l s   w e r e  
d i v i d e d   in   two  and  j o i n e d   t o g e t h e r   by  h i n g e s   or  the   l i k e .  

S u b s e q u e n t   to   i n f l a t i o n   the   box  was  p r e s s e d   t o g e t h e r ,   a n d  

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

b o t h   t h e   l i n e r   and  the   o u t e r   c o n t a i n e r .   The  c o n t a i n e r s   w e r e  

p r e s s e d   t o g e t h e r   and  c o u l d   t h e n   be  d r a w n   o u t   of   t he   b o x ,   a n d  

o p t i o n a l l y   t h e y   c o u l d   be  f o l d e d   c r o s s w i s e   o f   t h e   l o n g i t u d i n a l  
d i r e c t i o n   and  we re   t h e n   r e a d y   f o r   t r a n s p o r t   to   t he   f i l l i n g  
s i t e   f o r   b u l k   m a t e r i a l .  



A  f l e x i b l e   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   can  be  c o n -  

n e c t e d   to  a  f i l l i n g   a p p a r a t u s   and   b u l k   m a t e r i a l   can  be  f i l l e d  

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

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

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

l i n e r   to   t he   o u t e r   c o n t a i n e r .   C o n t a i n e r s   a c c o r d i n g   to  t h e  

i n v e n t i o n   can  a l s o   be  o b t a i n e d   in   s e v e r a l   o t h e r   ways  t h a n   t h e  

a b o v e   o n e ,   and  some  of  t h e s e   w i l l   be  d e s c r i b e d   in  t h e   f o l l o w -  

ing   t e x t .  

The  i n v e n t i o n   i s   as  d e f i n e d   in  t h e   f o l l o w i n g   c l a i m s .  

The  i n v e n t i o n   w i l l   be  f u r t h e r  e x p l a i n e d   in  c o n n e c t i o n   w i t h  

t h e   d e s c r i p t i o n   of  the   f i g u r e s   and  an  e x a m p l e .  

F i g u r e   1  shows   a  c r o s s - s e c t i o n   o f   t h e   f o l d i n g   a p p a r a t u s  

w i t h   the   c o n t a i n e r   in  i n f l a t e d   f o r m .  

F i g u r e   2  shows   the   f o l d i n g   a p p a r a t u s   w i t h   t h e   i n f l a t e d  

c o n t a i n e r   v i e w e d   f r o m   t h e   s i d e .  

F i g u r e   3  shows   a  c r o s s - s e c t i o n   of   t h e   l i n e r   and  o u t e r  

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

a p p a r a t u s .  

F i g u r e   4  shows   a  c r o s s - s e c t i o n   o f   t h e   f o l d i n g   a p p a r a t u s  
w i t h   t he   c o n t a i n e r   c o m p l e t e l y   p r e s s e d   t o g e t h e r .  

In  f i g u r e   1  i s   shown  a  f o l d i n g   a p p a r a t u s   (8)  in  fo rm  of   a  

s q u a r i s h   box  or   t u n n e l   b e i n g   o p e n   in  b o t h   e n d s .   The  c r o s s -  

s e c t i o n   o f   t h e   a p p a r a t u s   (8)  can   of   c o u r s e   d e v i a t e   f r o m   t h e  

s q u a r i s h   f o r m .   I t   can  f o r   i n s t a n c e   be  r e c t a n g u l a r   o r   i t s  

w a l l b   ( 7 ) ,   r o o f   (4)  and  b o t t o m   (5)  can   be  s l i g h t l y   c u r v e d .  



The  a p p a r a t u s   (8)  can  be  f o l d e d   t o g e t h e r   as   i t s   s i d e   w a l l s  

c o n s i s t   of   a t   l e a s t   two  l o n g i t u d i n a l   p a r t s   (7)  w h i c h   a r e  

c o n n e c t e d   to  e a c h   o t h e r   and  t h e   r o o f   (4)   and  t h e   b o t t o m   ( 5 )  

by  means   of   p l i a b l e   j o i n i n g   means   (6)  w h i c h   can  be  h i n g e s ,  

f l e x i b l e   t a p e s   or   t h e   l i k e .  

A  p r o d u c t   a c c o r d i n g   to   t h e   i n v e n t i o n   can   be  made  by  f i r s t  

p l a c i n g   a  l i n e r   (2)   in  a  c o m p l e t e d   o u t e r   c o n t a i n e r   (1)  w h i c h  

can   he  e q u i p p e d   w i t h   l i f t i n g   g r i p   ( 3 ) .   B o t h   t he   l i n e r   and  t h e  

c o n t a i n e r   a r e   t h e n   p l a c e d   in  t he   a p p a r a t u s   (8)   and  a i r   i s  

b l o w n   i n t o   the   l i n e r   (2)  and  p r e s s i n g   i t   a g a i n s t   t he   o u t e r  

c o n t a i n e r   (1)  s u c h   t h a t   i t   t o u c h e s   t h e   w a l l s   ( 7 ) ,   r o o f   ( 4 )  

and  b o t t o m   (5)  of   t h e   a p p a r a t u s   ( 8 ) .   In  o r d e r   to  show  t h a t  

one   h a s   two  c o n t a i n e r s ,   t h e   l i n e r   o r   i n n e r   c o n t a i n e r   (2)  i s  

shown  on  t h e   f i g u r e   a t   a  c e r t a i n   d i s t a n c e   f r o m   t h e   o u t e r  

c o n t a i n e r   ( 1 ) ,   w h i l e   in  p r a c t i c e   t h e   two  c o n t a i n e r s   w i l l  

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

In  f i g u r e   2  t h e r e   i s   a  s i d e   v i ew  of   t h e   a p p a r a t u s   ( 8 ) ,  

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

a p p a r a t u s   (8)  s u c h   t h a t   one  can  g e t   h o l d   o f   t h e   l i f t i n g  

g r i p   ( 3 ) .  

In  f i g u r e  3   t he   a p p a r a t u s   (8)  i s   p a r t l y   p r e s s e d   t o g e t h e r   a s  

t h e   r o o f   (4)  i s   p r e s s e d   a g a i n s t   t he   b o t t o m   ( 5 ) ,   and  t h e   j o i n -  

i n g   m e a n s   (6)  of   t h e   s i d e   w a l l s   (7)  a r e   p r e s s e d   a g a i n s t   t h e  

c e n t r e   o f   t he   a p p a r a t u s   ( 8 ) .   D u r i n g   t h i s   p r e s s i n g   o p e r a t i o n  
b o t h   c o n t a i n e r s   (1  and  2)  a r e   e x p o s e d   to  a  c e r t a i n   a i r  

p r e s s u r e   a t   t he   same  t i m e   as  a i r   can  g e t   o u t   c o r r e s p o n d i n g   t o  

l o w e r i n g   the   r o o f   (4)  a g a i n s t   t he   b o t t o m   ( 5 ) .   H e r e b y   one  o b -  

t a i n s   t h a t   b o t h   c o n t a i n e r s   a r e   f o l d e d   in  t h e   same  way  a n d  

t h a t   t h e   l i n e r   (2)  a l l   t h e   t ime   and  a l l  o v e r   i s   p r e s s e d  

a g a i n s t   t h e   o u t e r   c o n t a i n e r   ( 1 ) .  



In  f i g u r e   4  t he   a p p a r a t u s   (8)  i s   shown  a f t e r   h a v i n g   b e e n  

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

in  t h e   same  way.  In  o r d e r   to   c l e a r l y   v i s u a l i z e   how  t he   c o n -  

t a i n e r s   a r e   f o l d e d ,   t h e   r o o f   (4)  and  t h e   b o t t o m   (5)  of  t h e  

a p p a r a t u s   (8)  a r e   d r a w n   in  an  a r t i f i c i a l l y   l a r g e   d i s t a n c e  

f r o m   e a c h   o t h e r .   The  f o l d s   of   the   l i n e r   (2)  l i e   in  t h e   c o r -  

r e s p o n d i n g   f o l d s   o f   t h e   o u t e r   c o n t a i n e r   ( 1 ) .   As  can   be  s e e n  

f r o m   f i g u r e s   3  and  4  t h e   w i d t h   of  the   g u s s e t s   w i l l   be  a b o u t  

1 /4   o f   t h e   f l a t   l a i d   w i d t h   of   t he   c o n t a i n e r ,   i . e .   a b o u t   1 / 8  

o f   t h e   c o n t a i n e r ' s   c i r c u m f e r e n c e .   By  a p p l y i n g   s u c h   d e e p  

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

p l a c e   in  c o r r e c t   p o s i t i o n   in  t he   o u t e r   c o n t a i n e r   and  t h a t  

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

o t h e r   s u c h   as  t h e y   s h a l l   when  the   c o n t a i n e r s   a r e   i n f l a t e d   o r  

f i l l e d   w i t h   b u l k   m a t e r i a l .   The  c o n t a i n e r s   can   now  be  d r a w n  

o u t   of   t he   a p p a r a t u s   (8)  in  f o l d e d   fo rm  by  u s i n g   t he   l i f t i n g  

g r i p   ( 3 ) .   The  c o n t a i n e r s   can  t h e n   be  f o l d e d   t o g e t h e r   one  o r  

s e v e r a l   t i m e s   and  w i l l   t h e n   be  r e a d y   f o r   t r a n s p o r t   to  t h e  

f i l l i n g   s i t e   f o r   b u l k   m a t e r i a l .  

The  p r o d u c t   a c c o r d i n g   to  t h e   i n v e n t i o n   can  a l s o   be  made  i n  

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

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

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

b o t h   c o n t a i n e r s   a r e   f o l d e d   in  the   same  way  s u c h   t h a t   t h e  

l i n e r   e v e r y w h e r e   l i e s   a g a i n s t   the   o u t e r   c o n t a i n e r .   T h i s   c a n  

f o r   i n s t a n c e   be  o b t a i n e d   by  i n f l a t i n g   t h e   c o n t a i n e r s   o r  

p r e s s i n g   them  o u t   c r o s s w i s e   b e f o r e   b o t h   c o n t a i n e r s   a r e  

f o l d e d .   One  can  f o r   i n s t a n c e   f i r s t   p l a c e   t h e   l i n e r   in  on  t h e  

o u t e r   s i d e   of   a  r a c k   or   t h e   l i k e   h a v i n g   t h e   same  fo rm  as  t h e  

c r o s s - s e c t i o n   of  t h e   a p p a r a t u s   (8)  shown  in  f i g u r e   3.  T h e r e -  

upon   t h e   o u t e r   c o n t a i n e r   can   be  p l a c e d   o v e r   t h e   l i n e r   and  t h e  

a p p a r a t u s   p r e s s e d   t o g e t h e r   t i l l   one  g e t s   a  f o l d e d   t w o - g u s s e t  
f l e x i b l e   c o n t a i n e r .   In  o r d e r   to   use  t h i s   m e t h o d   t he   c o n -  
t a i n e r s   m u s t   be  o p e n   in  one  e n d .   D u r i n g   m a n u f a c t u r e   f r o m  

m a t e r i a l   f o r   d o u b l e - g u s s e t   f l e x i b l e   c o n t a i n e r s ,   one   w i l l  



p r i n c i p a l l y   c a r r y   o u t   t h e   me thod   in  a  s i m i l a r   way  by  r o u n d -  

w e a v i n g   the   o u t e r   c o n t a i n e r   a r o u n d   t h e   c o n t i n u o u s   hose   of  t h e  

l i n e r   and  t h e n   p l a c e   t h e   two  ba se   m a t e r i a l s   in  on  a  f o l d i n g  

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

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

t h a t   t he   b a s e   m a t e r i a l   f o r   the   l i n e r   i s   k e p t   in  p l a c e   as  i t s  

f o l d s   or   g u s s e t s   l i e   in   t he   c o r r e s p o n d i n g   f o l d s   or   g u s s e t s   i n  

the   o u t e r   c o n t a i n e r ' s   b a s e   m a t e r i a l .   B a s e   m a t e r i a l s   m a n u f a c -  

t u r e d   in  t h i s   way  can   t h e n   be  c u t   up  in  s u i t a b l e   p i e c e s   a n d  

j o i n e d   t o g e t h e r   in  a t   l e a s t   one  of  t h e i r   o p e n   e n d s   by  f o r m i n g  

b o t t o m   and  l i f t i n g   l o o p s .  

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

m a t e r i a l   can  be  f i l l e d   w i t h o u t   p r i o r   i n f l a t i o n   a t   the   f i l l i n g  

s i t e   and  w i t h o u t   d a m a g i n g   the   l i n e r .   T h i s   l e a d s   t h e n   to  l e s s  

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

c o n t a i n e r s .   One  a l s o   a v o i d s   t h a t   t he   l i n e r   f o r m s   p o c k e t s  

w h i c h   can   n o t   be  u t i l i z e d .   A l r e a d y   f r o m   t h e   momen t   t he   l i n e r  

and  t he   o u t e r   c o n t a i n e r   a r e   f o l d e d   and  u n t i l   t h e y   a r e   f i l l e d  

w i t h   b u l k - m a t e r i a l   t h e y   w i l l   be  in  s u c h   r e l a t i v e   p o s i t i o n  

w h i c h   t h e y  s h a l l   h a v e   when  f i l l e d .  

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

p r o d u c t ,   an  a p p a r a t u s   w h i c h   b o t h   by  i t s e l f   i s   r a t i o n a l   a n d  

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

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

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

a p p l i c a t i o n .  



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

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

an  o u t e r   c o n t a i n e r   of  s t r o n g   l o a d - c a r r y i n g   m a t e r i a l ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t  h  a  t  

t he   l i n e r   and  t h e   o u t e r   c o n t a i n e r   a r e   f o l d e d   l e n g t h -  

w i s e   in  t h e   same  way  s u c h   t h a t   t h e   l i n e r   i s   k e p t  i n  

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

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

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

2.  F l e x i b l e   c o n t a i n e r   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 z e d   i n  t h a t  

b o t h   t he   l i n e r   and  t he   o u t e r   c o n t a i n e r   have   a  l o n g i -  

t u d i n a l   g u s s e t   on  e a c h   s i d e .  

3.  F l e x i b l e   c o n t a i n e r   a c c o r d i n g   to  c l a i m s   1  and  2 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i n  t h a t  

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

o u t e r   c o n t a i n e r   have   a  w i d t h   o f   up  to   1 / 8  o f   t h e  

c o n t a i n e r ' s   c i r c u m f e r e n c e .  

4.  Me thod   f o r   m a n u f a c t u r e   of   f l a t t e n e d   f l e x i b l e   c o n -  

t a i n e r s   a c c o r d i n g   to  c l a i m s   1 - 3 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t  h  a  t  

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

in  an  o u t e r   c o n t a i n e r   or   c o n t i n u o u s   m a t e r i a l   f o r   t h i s  

and  i n f l a t e d   or   s t r e t c h e d   o u t   c r o s s - s e c t i o n a l l y ,  

w h e r e b y   b o t h   t h e   l i n e r   and  t h e   o u t e r   c o n t a i n e r   o r  

t h e i r   b a s e   m a t e r i a l   a r e   f o l d e d   f o r   m a k i n g   l o n g i -  
t u d i n a l   g u s s e t s   and  t h a t   t he   l i n e r ' s   g u s s e t   e v e r y -  
w h e r e   i s   p l a c e d   in  t h e   o u t e r   c o n t a i n e r ' s   g u s s e t s .  



5.  M e t h o d   a c c o r d i n g   to  c l a i m   4 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i n  t h a t  

b o t h   the   l i n e r   and  t he   o u t e r   c o n t a i n e r   a r e   p o s i t i o n e d  

in  a  c o l l a p s i b l e   box  or   t u n n e l   and  w h e r e   t he   s i d e  

w a l l s   a r e  d i v i d e d   in  t h e   m i d d l e   and  h i n g e d   t o g e t h e r ,  

and  t h a t   t he   l i n e r   and  the   c o n t a i n e r   t h e n   a r e   i n -  

f l a t e d ,   w h e r e u p o n   t h e   box  i s   p r e s s e d   t o g e t h e r   a n d  

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

c e n t r e   l i n e   o f   t h e   box  and  t h a t   t h e   t h e r e b y   f o r m e d  

c o n t a i n e r   i s   p u l l e d   o u t   of   t he   b o x .  

6.  M e a n s   f o r   m a n u f a c t u r i n g   c o n t a i n e r s   a c c o r d i n g   t o  

c l a i m s   1 - 3 ,  

c h a r a c t e r i z e d   i n  t h a t  

s a i d   means   c o n s i s t   of   a  j o i n i n g   a p p a r a t u s   8  i n  

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

and  can  be  f o l d e d   t o g e t h e r   as  i t s   s i d e   w a l l s   c o n s i s t  

o f   a t   l e a s t   two  l o n g i t u d i n a l   p a r t s   (7)  w h i c h   a r e   c o n -  

n e c t e d   to   e a c h   o t h e r   and  t he   r o o f   (4)  and  b o t t o m   ( 5 )  

o f   t h e   a p p a r a t u s   (8)  by  means   of   p l i a b l e   c o n n e c t i n g  

m e a n s   ( 6 ) .  
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