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*)  Flexible  intermediate  bulk  container. 
\̂  .  _  . . . .  a  TiexiDie  intermediate  Dulk  container  is  formed  from  a 

abric  material  and  comprises  four  side  walls  connected 
Dgether  along  the  side  edges.  Two  opposed  side  walls  are 
sided  inwardly  along  their  longitudinal  axes  when  the  bag  is 
ollapsed  and  lie  between  two  opposed  unfolded  side  walls. 
Tie  lower  ends  of  the  side  walls  are  joined  so  that  when  the 
ontainer  is  filled  the  lower  ends  of  the  side  walls  form  a 
Bctangular  or  square  base  for  the  container. 

A  method  is  described  for  forming  such  containers. 
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T h i s   i n v e n t i o n   r e l a t e s   to   c o n t a i n e r s   f o r   t h e  

t r a n s p o r t   of  m a t e r i a l   and  more   p a r t i c u l a r l y   to  f l e x i b l e  

b a g s   fo r   the   t r a n s p o r t a t i o n   f o r   p a r t i c u l a t e   m a t e r i a l   i n  

b u l k   such   as  p o w d e r s ,   p e l l e t s ,   g r a n u l e s ,   f l a k e s   e t c .   T h e  

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

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

In  r e c e n t   y e a r s   t h e r e   h a s   b e e n   an  i n c r e a s i n g   use   o f  

b u l k   c o n t a i n e r s   made  of   f a b r i c   m a t e r i a l   w h i c h   i s   sewn  t o  

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

may  be  e n g a g e d   o v e r   t h e   h o o p   of  a  c r a n e   or  t he   f o r k s   of  a  

f o r k   l i f t   t r u c k   or  s i m i l a r   v e h i c l e .   T h e s e   c o n t a i n e r s   a r e  

d e s i g n e d   to  c o n t a i n   a  s u b s t a n t i a l   q u a n t i t y   of  m a t e r i a l ,  

f o r   e x a m p l e   in  t h e   r a n g e   f rom  250kg  to  4  t o n n e s .   A 

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

a r e   known  in  t he   a r t   as  F l e x i b l e   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 s   ( F I B C ) ,   i s   in   t h e   f a b r i c a t i o n   of  t he   bag  f r o m  

the   woven  f a b r i c .   C o n v e n t i o n a l l y   s u c h   c o n t a i n e r s   a r e  

s q u a r e   in  c r o s s   s e c t i o n   and  a r e   f o r m e d   f rom  an  e l o n g a t e  

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

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

c o n t a i n e r .   T h e s e   c o n v e n t i o n a l   FIBC  c o n t a i n e r s   h a v e   b e e n  

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

t h i c k n e s s   of  f a b r i c ,   w h i c h   i s   s e p a r a t e   f r o m ,   and  m u s t   b e  

sewn  t o ,   a t   l e a s t   two  of  t h e   s i d e   w a l l s .   W h i l e   t h i s  

a r r a n g e m e n t   u s e s   t he   min imum  a m o u n t   of   f a b r i c   i t   d o e s  

mean  t h a t   the   f a b r i c   m u s t   be  c u t   b e f o r e   any  s e w i n g   c a n  

t a k e   p l a c e   and  t h a t   t h e r e   i s   a  s u b s t a n t i a l   l e n g t h   of   s e w n  

seams   in  each   c o n t a i n e r .  

The  p r e s e n t   i n v e n t o r   h a s   i n v e n t e d   a  fo rm  of  F I B C  

c o n t a i n e r   in  w h i c h   t h e   b o t t o m   of  t he   c o n t a i n e r   i s   f o r m e d  

by  an  o v e r l a p p i n g   of   t h e   s i d e   w a l l s   t h e r e o f .   T h i s  

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

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

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

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   f o r m e d   f rom  a  f a b r i c   m a t e r i a l  



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

t h e i r   s i d e   e d g e s ,   one  p a i r   of  s i d e   w a l l s   b e i n g   f o l d e d ,  

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

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

of   o p p o s e d   s i d e   w a l l s ,   t he   f o u r   s i d e   w a l l s   b e i n g   j o i n e d  

t o g e t h e r   a t   t h e i r   l o w e r   end  by  a  seam  s u c h   t h a t   upon  t h e  

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

f o r m   t h e   b a s e   of   t h e   c o n t a i n e r .  

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

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

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

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

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

f o r m   t h e   o t h e r   p a i r   of   o p p o s e d   s i d e   w a l l s   of   t h e  

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

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

h a v i n g   one  of   i t s   f r e e   e d g e s   in  j u x t a p o s i t i o n   w i t h   o n e  

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

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

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

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

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

t h e   a d j a c e n t   l e n g t h s   of  f a b r i c   a t   one  end   of   e a c h   s e g m e n t .  

As  u s e d   in   t h i s   s p e c i f i c a t i o n   t h e   t e r m   " f a b r i c "  

m e a n s   any  woven  or  n o n - w o v e n ,   c o a t e d   or  u n c o a t e d ,   s h e e t  

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

FIBC  c o n t a i n e r s   a r e   p r e f e r a b l y   of   s q u a r e  
c r o s s - s e c t i o n   when  f i l l e d   and  t h e   c o n t a i n e r s   a c c o r d i n g   t o  

t h i s   i n v e n t i o n   a r e   p r e f e r a b l y   so  f o r m e d .   I t   w i l l   b e  

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

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

FIBC  c o n t a i n e r s   a r e   to   be  c o n s i d e r e d   to   f a l l   w i t h i n   t h e  

s c o p e   of  t h i s   i n v e n t i o n .   I t   w i l l   be  a p p r e c i a t e d   t h a t   i f  

an  FIBC  c o n t a i n e r   a c c o r d i n g   to   t h i s   i n v e n t i o n   i s   to   be  o f  



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

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

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

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

t h a t   t h e   seam  a t   t h e   b o t t o m   end  of  t he   c o n t a i n e r   w i l l  

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

l e n g t h .  

Where  the   u n f o l d e d   s i d e   w a l l s   a r e   w i d e r   t h a n   t h e  

f o l d e d   s i d e s   t h e   f o l d e d   s i d e s   w i l l   no t   a b u t   a g a i n s t   o n e  

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

i s   in  a  c o l l a p s e d   c o n d i t i o n .   In  t h i s   c a s e   t h e   j o i n  

b e t w e e n   the   s i d e   w a l l   w i l l   h a v e   a  w e a k n e s s   w h e r e   t h e   j o i n  

c h a n g e s   f rom  b e i n g   of  f o u r   f a b r i c   t n i c k n e s s   to   b e i n g   o f  

two  f a b r i c   t h i c k n e s s .   In  t h i s   c a s e   i t   i s   h i g h l y  

d e s i r a b l e   to  i n s e r t   a  f i l l e r   to   span   the   s p a c e   b e t w e e n  

the   two  f o l d e d   s i d e   w a l l s .   The  f i l l e r   i s   p r e f e r a b l y   a  

p i e c e   of  f a b r i c   f o l d e d   to   be  of   d o u b l e   t h i c k n e s s .   T h e  

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

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

The  c o n t a i n e r s   a c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n  

may  be  f o r m e d   f rom  f o u r   d i s c r e t e   l e n g t h s   of  f a b r i c ,   e a c h  

of  w h i c h   f o r m s   one  s i d e   w a l l   of   the   c o n t a i n e r .   In  t h i s  

c a s e   i t   wou ld   be  n e c e s s a r y   to  form  f o u r   l o n g i t u d i n a l  

s e a m s ,   one  j o i n i n g   e a c h   p a i r   of   j u x t a p o s e d   f r e e   e d g e s   o f  

the   s i d e   w a l l s .   I t   i s   p r e f e r r e d ,   h o w e v e r ,   t h a t   t h e  

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

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

of  t h e   c o n t a i n e r .   I t   i s   t h e n   o n l y   n e c e s s a r y   to  fo rm  t w o  

l o n g i t u d i n a l   s eams   to   c o n n e c t   t h e   s i d e   w a l l s   t o g e t h e r .   I t  

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

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

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

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

to  t he   d e s i r e d   fo rm  p r i o r   to  b e i n g   s e v e r e d .   I t   w o u l d  

a l s o   be  p o s s i b l e   to   fo rm  t h e   c o n t a i n e r s   f rom  a  f a b r i c  



w o v e n   in  a  t u b u l a r   form  p r o v i d e d   g u s e t t i n g   and  c u t t i n g  

a r e   d o n e   as  d e s c r i b e d   a b o v e .  

The  c o n n e c t i o n s   b e t w e e n   j u x t a p o s e d   e d g e s   of  f a b r i c  

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

or  any   o t h e r   s u i t a b l e   m e t h o d .   I t   i s ,   h o w e v e r ,   p r e f e r r e d  

t h a t   t h e   s e a m s   be  f o r m e d   by  s e w i n g   in  a  m a n n e r   known  p e r  

s e .   I f   d e s i r e d ,   t h e   l o n g i t u d i n a l   or  t r a n s v e r s e   s eams   m a y  

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

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

d o u b l e d   o v e r   f a b r i c .  

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

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

m a n n e r   w e l l   known  in  t he   a r t .   S i m i l a r l y   t h e   c o n t a i n e r s  

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

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

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

The  c o n t a i n e r s   a c c o r d i n g   to   t ne   p r e s e n t   i n v e n t i o n  

may  be  made   f r o m   any  s u i t a b l e   f a b r i c .   I t   i s   p r e f e r r e d  

t h a t   t h e   f a b r i c   be  a  woven  p o l y p r o p y l e n e   w h i c h   may  b e  

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

I t   i s   p a r t i c u l a r l y   p r e f e r r e d   t h a t   t h e   f a b r i c   b e  

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

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

as  d e s c r i b e d   in   A u s t r a l i a n   p a t e n t   s p e c i f i c a t i o n  

3 2 1 8 8 / 7 8 .   In   a n o t h e r   e m b o d i m e n t   of   t he   i n v e n t i o n   a n  

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

may  be  f o r m e d   a r o u n d   t h e   u p p e r   end   of  t h e   c o n t a i n e r   w i t h  

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

c o n t a i n e r   to   fo rm  l i f t i n g   l o o p s .  

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

h a v e   a  n u m b e r   of  s u b s t a n t i a l   a d v a n t a g e s   o v e r   known  F I B C  

c o n t a i n e r s .   The  b a s e   b e i n g   f o r m e d   as  a  c o n t i n u a t i o n   o f  

t h e   s i d e   w a l l s   of  t h e   c o n t a i n e r   a l l o w s   the   c o n t a i n e r s   t o  

be  f o l d e d   and  s t a c k e d   much  more   r e a d i l y   t h a n   i s   p o s s i b l e  

w i t h   known  c o n t a i n e r s   h a v i n g   a  s e p a r a t e   sewn  in  b o t t o m .  



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

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

on  e i t h e r   s i d e   of  t he   f i l l e d   c o n t a i n e r .   T h i s   a l l o w s   t h e  

c o n t a i n e r   to   be  g r i p p e d   by  a  s c i s s o r   m e c h a n i s m   on  a  f o r k  

l i f t   t r u c k   or  t he   l i k e .   O p p o s e d   f o r k s   on  t h e   s c i s s o r  

m e c h a n i s m   can  be  i n s e r t e d   i n t o   the   g u s s e t s ,   t h e   s c i s s o r  

m e c h a n i s m   can   be  t h e n   r a i s e d   up  the   t o w e r   of   t h e   f o r k  

l i f t   t r u c k   when  i t   i s   in  a  b a c k w a r d l y   i n c l i n e d   p o s i t i o n .  

The  r a i s e d   c o n t a i n e r   can   t h e n   be  d i s c h a r g e d   by  t i l t i n g  

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

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

m e c h a n i s m .   The  c o n t e n t s   of  t h e   c o n t a i n e r   c an   b e  

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

when  i t   has   b e e n   i n v e r t e d   as  d e s c r i b e d   a b o v e .   I f   t h i s  

t e c h n i q u e   i s   u sed   fo r   m o v i n g   and  e m p t y i n g   t h e   c o n t a i n e r s  

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

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

s p o u t .  

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

t h i s   i n v e n t i o n   i s   b e s t   c a r r i e d   o u t   u s i n g   two  d i s c r e t e  

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

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

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

back   on  i t s e l f   t h u s   f o r m i n g   i n t e g r a - l y   one  p l a n a r   s i d e  

w a l l   and  one  f o l d e d   s i d e   w a l l .   A  f u r t h e r   l e n g t h   o f  

f a b r i c   i s   s i m u l t a n e o u s l y   or  s e q u e n t i a l l y   f o l d e d   in  l i k e  

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

j u x t a p o s i t i o n   w i t h   t he   two  f o l d e d   s i d e   w a l l s   in  s i d e   b y  

s i d e   a b u t t i n g   r e l a t i o n s h i p   b e t w e e n   t he   two  o p p o s e d   p l a n a r  

s i d e   w a l l s   when  s q u a r e   F I B C ' s   a r e   made .   The  so  f o l d e d  

f a b r i c   may  be  r o l l e d   up  and  s t o r e d   p r i o r   to   b e i n g   s e w n  

t o g e t h e r .   T h i s   a l l o w s   s t o c k s   of  r o l l e d   f a b r i c   to   be  h e l d  

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

D e s i r a b l y   the   s i d e   e d g e s   w h i c h   a r e   to  be  s e w n  

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



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

j o i n e d .   The  f o l d e d  m a t e r i a l   may  be  p a s s e d   t h r o u g h  

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

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

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

d e s i r e d ,   due  to   t h e   c o n s t r u c t i o n   of  c o n v e n t i o n a l   s e w i n g  

m a c h i n e s ,   t h e   f o l d e d   f a b r i c   may  be  moved  p a s t   a  f i r s t  

s e w i n g   m a c h i n e   to  form  a  seam  on  one  s i d e   of   t he   f o l d e d  

f a b r i c   and  i t s   d i r e c t i o n   of   m o v e m e n t   may  t h e n   be  r e v e r s e d  

a r o u n d   a  s u i t a b l e   r o l l e r   or  t h e   l i k e   and  t h e n   be  m o v e d  

p a s t   a  s e c o n d   s e w i n g   m a c h i n e   to   f o rm  a  seam  on  t h e   o t h e r  

s i d e   of   t h e   f o l d e d   f a b r i c .   D i s c r e t e   l e n g t h s   may  a l s o   b e  

c u t   p r i o r   to   s e w i n g .  

I f   d e s i r e d   t h e   f a b r i c   w h i c h   h a s   b e e n   sewn  and  f o l d e d  

t o   f o r m   a  t u b u l a r   a r t i c l e   may  be  s t o r e d   or  a l t e r n a t i v e l y  

i t   may  be  i m m e d i a t e l y   s e v e r e d   i n t o   d i s c r e t e   l e n g t h s .  

When  s e v e r e d   one  end   of   t h e   l e n g t h   of   t u b u l a r   m a t e r i a l   i s  

s e a m e d   to   f o rm  t h e   c o n t a i n e r .   At  t h i s   s t a g e   t o p s ,  

f i l l i n g   s p o u t s   l i f t i n g  l o o p s   or  r o p e s   and  t h e   l i k e   may  b e  

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

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

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

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

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

The  a b s e n c e   of   a  s e p a r a t e   b a s e  m e m b e r   w h i c h   m u s t   be  s e w n  

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

in   t i m e .  

H e r e i n a f t e r   g i v e n   by  way  of   e x a m p l e s   i s   a  p r e f e r r e d  

e m b o d i m e n t   of   t he   p r e s e n t   i n v e n t i o n   d e s c r i b e d   w i t h  

r e f e r e n c e   to   t he   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h : -  

F i g   1  i s   a  p e r s p e c t i v e   v i e w   f rom  one  s i d e   of   a  

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

e s s e n t i a l l y   c o l l a p s e d   c o n d i t i o n ;  

F i g   2  i s   a  p e r s p e c t i v e   v i e w   f r o m   u n d e r n e a t h   t h e  

c o n t a i n e r   of  f i g   1  in  an  e x p a n d e d   or  f i l l e d  

c o n d i t i o n ;  



F i g s   3a,   b  a n d   c  show  d i a g r a m a t i c a l l y   s t a g e s   in  t h e  

m a n u f a c t u r e   of  a  t u b u l a r   a r t i c l e   f rom  w h i c h  

c o n t a i n e r s   a c c o r d i n g   to  t h i s   i n v e n t i o n   may  be  m a d e ,  

a n d ;  

F ig   4  shows   d i a g r a m a t i c a l l y   an  a r r a n g e m e n t   f o r   t h e  

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

i n v e n t i o n .  

The  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   10  as  shown  in  f i g s  

1  a n d   2  i s   f o r m e d   f rom  two  l e n g t h s   of  woven  p o l y p r o p y l e n e  

f a b r i c   9  j o i n e d   b y  a   p a i r   of  l o n g i t u d i n a l   s eams   11  and  a  

b o t t o m   seam  1 2 .  

The  c o n t a i n e r   10  has   f o u r   s i d e   w a l l s .   Two  of  t h e  

s i d e   w a l l s   13  a r e   e s s e n t i a l l y   p l a n a r   when  the   c o n t a i n e r  

is   c o l l a p s e d   and  two  of  t h e   s i d e   w a l l s   14  a r e   f o l d e d  

a l o n g   t h e i r   l o n g i t u d i n a l   a x e s .   Each   p i e c e   of  f a b r i c   9  i s  

f o l d e d   to  form  one  p l a n a r   s i d e   w a l l   13  and  one  f o l d e d  

s i d e   w a l l   14.   The  s i d e   w a l l s   a r e   j o i n e d   t o g e t h e r  a t  

t h e i r   l o w e r   e n d s   eg .   t h e   b o t t o m   seam  1 2 .  

The  c o n t a i n e r   10  i s   f o r m e d   w i t n   f o u r   l i f t i n g  s t r a p s  

1 5   e a c h  o f   w h i c h   i s   sewn  a t   one  end  o n t o   a  p l a n a r   s i d e  

w a l l   13  and  a t   t h e   o t h e r   end  o n t o   a  f o l d e d   s i d e   w a l l   1 4 .  

The  c o n t a i n e r   10  i s   s q u a r e   in  c r o s s - s e c t i o n   w h e n  

f i l l e d   h a v i n g   n o m i n a l   s i d e s   of   lm  x  lm  and  a  h e i g h t   o f  

1 .6m.   When  in  a  c o l l a p s e d   c o n d i t i o n   t he   mid  l i n e   of   t h e  

f o l d e d   s i d e   w a l l s   14  w i l l   a b u t   or  l i e   c l o s e l y   a d j a c e n t  

one  a n o t h e r .  

When  t h e   c o n t a i n e r   10  i s   f i l l e d   the   l o w e r   e n d s   o f  

the  s i d e   w a l l s   13  and  14  w i l l   form  a  b a s e   16  of   t h e  

c o n t a i n e r .   The  l o w e r   e n d s   of  the   s i d e   w a l l s   13  fo rm  a n  

o u t e r   l a y e r   of  t h e   b a s e   16  w h i c h   w h i l e   the   c o r r e s p o n d i n g  

p o r t i o n s   of  the   f o l d e d   s i d e   w a l l s   14  a r e   f o l d e d   b a c k   o n  

t h e m s e l v e s   to  fo rm  t r i a n g u l a r   g u s s e t s   17  ( shown  in  d o t t e d  

l i n e s   in  f i g   2 ) .  

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

wh ich   i n d i v i d u a l   c o n t a i n e r s   a r e   f o r m e d   is   s h o w n  



d i a g r a m a t i c a l l y   in   f i g   3.  In  f i g   3a  two  s u p e r p o s e d  

l a y e r s   of   f a b r i c   9  a r e   shown  e a c h   an  w i d e .   T h e s e   a r e  

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

of  f a b r i c   a b o u t   i t s   mid  l i n e   and  t h e n   r e f o l d s   one  h a l f  

b a c k   u p o n   i t s e l f   as  i s   shown  in  f i g   3b.  T h i s   m a t e r i a l  

may  be  r o l l e d   up  upon  i t s e l f   i n t o   a  s t a b l e   r o l l   f o r  

f u r t h e r   p r o c e s s i n g .   The  j u x t a p o s e d   f r e e   e d g e s   p r o j e c t   b y  

2 . 5 c m   f r o m   t h e   a d j a c e n t   e d g e s   of  t h e   f a b r i c .   F i g   3 c  

s h o w s   t h i s   m a t e r i a l   a f t e r   i t   ha s   b e e n   sewn  to   f o r m   t h e  

l o n g i t u d i n a l   s e a m s   1 1 .  

F i g   4  s h o w s   d i a g r a m a t i c a l l y   an  a r r a n g e m e n t   f o r  

s e w i n g   and   c u t t i n g   t h e   r o l l e d   f a b r i c   o f   f i g   3b  and   t h e  

f o r m a t i o n   of  t h e   b o t t o m   seam  12  to   f o rm  a  c o n t a i n e r   1 0 .  

The  r o l l   of   f o l d e d   f a b r i c   18  i s   f e d   p a s t   a  f i r s t   s e w i n g  

m a c h i n e   19  to   f o r m   one   of   t h e   l o n g i t u d i n a l   s e a m s   11.   I t  

i s   t h e n   r e v e r s e d   in   d i r e c t i o n   a r o u n g   r o l l e r . 2 0   and   f e d  

p a s t   s e w i n g   m a c h i n e   21  to   f o rm  t h e   o t h e r   seam  11.   A f t e r  

p a s s i n g   a r o u n d   r o l l e r s   22  and   23  t h e   f a b r i c   i s   c u t   i n t o  

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

sewn  a l o n g   t h e i r   b o t t o m   e d g e   to   f o rm  seam  12  by  s e w i n g  

m a c h i n g e   25  and   t h e   l i f t i n g   l o o p s   15  a r e   sewn  to   t h e  

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



1.  A  f l e x i b l e   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   f o r m e d   f rom  a  
f a b r i c   m a t e r i a l   and  c o m p r i s i n g   f o u r   s i d e   w a l l s   c o n n e c t e d  

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

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

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

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

s i d e   w a l l s   b e i n g   j o i n e d   t o g e t h e r   a t   t h e i r   l o w e r   end  by  a  

seam  s u c h   t h a t   upon   t h e   f i l l i n g   of   t h e   c o n t a i n e r   t h e  

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

c o n t a i n e r .  

2.  A  f l e x i b l e   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   as  c l a i m e d   i n  

C l a i m   1  in  w h i c h   t he   s i d e   w a l l s   w h i c h   a r e   f o l d e d   a b u t  

a g a i n s t   one  a n o t h e r   a l o n g   t h e i r   l o n g i t u d i n a l   a x e s   a t  

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

w a l l s .  

3.  A  f l e x i b l e   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   a s  c l a i m e d  i n  

C l a i m   1  in  w h i c h   the   s i d e   w a l l s   w h i c h   a r e   f o l d e d  d o  n o t  

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

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

p o s i t i o n e d   in  t h e   s p a c e   b e t w e e n   t h e   two  f o l d e d   s i d e   w a l l s  

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

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

4.  A  f l e x i b l e   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   as  c l a i m e d   i n  

C l a i m   1  in  w h i c h   t h e   f i l l e r   c o m p r i s e s   two  t h i c k n e s s e s   o f  

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

t h i c k n e s s e s   a l o n g   i t s   w h o l e   l e n g t h .  

5.  A  f l e x i b l e   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   as  c l a i m e d   i n  

C l a i m   1  in  w h i c h   t h e   c o n t a i n e r   i s   f o r m e d   f rom  two  p i e c e s  

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

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

w a l l s   by  a  sewn  s e a m .  

6.  A  f l e x i b l e   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   as  c l a i m e d   i n  

c l a i m   5  in  w h i c h   t h e   s e a m s   b e t w e e n   t h e   two  p i e c e s   of  t h e  

f a b r i c   m a t e r i a l   e x t e n d ,   when  t h e   c o n t a i n e r   i s   i n  a  



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

a d j a c e n t   l i n e   of   c o n n e c t i o n s   b e t w e e n   two  s i d e   w a l l s   o f  

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

7.  A  f l e x i b l e   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   as  c l a i m e d   i n  

C l a i m   1  in  w h i c h   t h e   f a b r i c   m a t e r i a l   i s   made  of   w o v e n  

p o l y p r o p y l e n e .  

8.  A  m e t h o d   f o r   t h e   m a n u f a c t u r e   of  a  f l e x i b l e  

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

f a b r i c   m a t e r i a l ,   c o m p r i s i n g   p o s i t i o n i n g   b e t w e e n   a  f i r s t  

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

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

f a b r i c   a d a p t e d   to   fo rm  t h e   o t h e r   p a i r   of  o p p o s e d   s i d e  

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

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

a x i s   and   h a v i n g   one  of  i t s   f r e e   e d g e s   in  j u x t a p o s i t i o n  

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

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

as  a r e   n o t   a l r e a d y   c o n n e c t e d   t o g e t h e r   to   fo rm  a  c o l l a p s e d  

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

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

t h e   a d j a c e n t   l e n g t h s   of   f a b r i c   a t   one  end  of   e a c h   s e g m e n t .  

9.  A  m e t h o d   as  c l a i m e d   in  C l a i m   S  in   w h i c h   t h e  

c o n t a i n e r   i s   f o r m e d   f rom  two  p i e c e s   of   t he   f a b r i c  

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

one  u n f o l d e d   s i d e   w a l l .  

10 .   A  m e t h o d   as  c l a i m e d   in   C l a i m   9  in   w h i c h   t h e   f r e e  

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

s l i g h t l y   b e y o n d   t he   a d j a c e n t   c o n n e c t i o n   b e t w e e n   t h e  

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

of   f a b r i c   m a t e r i a l .  

l l .   A  m e t h o d   as  c l a i m e d   in   C l a i m   9  or  C l a i m   10  in   w h i c h  

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

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

d i r e c t i o n   of   m o v e m e n t   i s   r e v e r s e d   a r o u n d   a  r o l l e r   or  l i k e  

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



s e w i n g   m a c h i n e   to   j o i n   t h e   two  p i e c e s   of  f a b r i c   m a t e r i a l  

on  the   o t h e r   s i d e .  

12.  A  m e t h o d   as  c l a i m e d   in  any  onL  of  C l a i m s   8  to   11  i n  

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

t o g e t h e r   p r i o r   to  t he   t u b u l a r   member  b e i n g   c u t   i n t o  

d i s c r e t e   l e n g t h s .  

13.  A  m e t h o d   as  c l a i m e d   in  any  one  of  C l a i m s   8  to  12  i n  

w h i c h   the   f a b r i c   m a t e r i a l   i s   j o i n e d   by  s e w i n g .  

14.  A  f l e x i b l e   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  by  a  

m e t h o d   a c c o r d i n g   to   any  one  of   C l a i m s   8  to  1 3 .  
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