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0   An  intermediate  bulk  container  is  provided  with  a  support- 
ing  cradle  (9),  the  container  comprising  a  bag  (1)  having  a  flex- 
ible  reinforcing  sleeve  (4). 



This  i n v e n t i o n   r e l a t e s   to  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 ,   and  in  p a r t i c u l a r   to  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 ,   and  to  such  c o n t a i n e r s   in  combinat ion   with  a  

s u p p o r t i n g   c r ad l e .   Such  f l e x i b l e   c o n t a i n e r s ,   which  t y p i c a l l y  

have  a  c a p a c i t y   of  0.5  to  3  m3,  are  g e n e r a l l y   in  the  form  o f  

sacks  or  bags  and  are  widely  used  for  the  packag ing ,   f o r  

t r a n s p o r t   and  s t o r a g e ,   of  p a r t i c u l a t e   m a t e r i a l s ,   e . g .  
chemicals   and  f e r t i l i z e r s   in  bulk  q u a n t i t i e s .   T y p i c a l l y ,  

when  f i l l e d ,   the  bag  has  a  c y l i n d r i c a l   c o n f i g u r a t i o n   o f  

d iameter   0.8  to  1.5  m  and  he ight   0.5  to  1.5  m. 

In  EP-A-80839  there   is  de sc r ibed   an  a r r a n g e m e n t  

c o n s i s t i n g   of  a  f l e x i b l e   i n t e r m e d i a t e   bulk  c o n t a i n e r   and  a  

c r ad l e   t h e r e f o r   to  support   outer   po r t i ons   of  the  base  of  t h e  

i n t e r m e d i a t e   bulk  c o n t a i n e r   above  the  su r f ace   on  which  t h e  

base  of  the  i n t e r m e d i a t e   bulk  c o n t a i n e r   r e s t s .   The  c r a d l e  

enables   the  t ines   of  a  f o r k - l i f t   t ruck  to  be  i n s e r t e d   b e n e a t h  

the  outer   p o r t i o n s   of  the  base  of  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   so  that   the  l a t t e r ,   p r e f e r a b l y   t o g e t h e r   with  t h e  

c r a d l e ,   can  be  l i f t e d .  

By  the  use  of  such  an  arrangement   it   is  p o s s i b l e   t o  

s tack  s eve ra l   c r a d l e / f i l l e d   bag  combinat ions   one  above 

a n o t h e r .  

In  use,  p a r t i c u l a r l y   when  so  s t a c k e d ,  t h e   bags  have  

to  w i th s t and   c o n s i d e r a b l e   hoop  s t r e s s e s   to  enable  a  s t a b l e  

s tack  to  be  made.  Also  it   is  g e n e r a l l y   d e s i r a b l e   that   t h e  

bags  are  e s s e n t i a l l y   impervious   in  order  to  p r o t e c t   the  bag 

con ten t s   from  the  w e a t h e r .  

These  r equ i r emen t s   have  h e r e t o f o r e   n e c e s s i t a t e d  

that   the  bag  is  made  of  a  tough  wa te rp roof   m a t e r i a l :   o n e  

c o n s t r u c t i o n   that  has  been  employed  is  to  manufacture   the  bag 

from  a  laminate   of  an  impermeable  film  of  a  p l a s t i c s   m a t e r i a l  

and  a  f ab r i c   woven  from  tapes  of  a  p l a s t i c s   m a t e r i a l   e . g .  



o r i e n t e d   p o l y o l e f i n ,   such  as  po lypropy lene   or  high  d e n s i t y  

p o l y e t h y l e n e ,   t a p e s .  

Bags  f a b r i c a t e d   from  such  l amina tes   a r e  r e l a t i v e l y  

e x p e n s i v e  b e c a u s e   s u c h  l a m i n a t e s   are  d i f f i c u l t   to  make  and 

th i s   adds  s i g n i f i c a n t l y   t o  t h e   cost  o f  t h e   b a g .  

We  have  now  found  that   if  a  p a r t i c u l a r   c o n s t r u c t i o n  

is  adopted,   l i g h t e r   and  cheaper  bags  can  be  employed  f o r  

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

Accord ingly   the  p resen t   i n v e n t i o n   provides   a  

f l e x i b l e   i n t e r m e d i a t e   bulk  c o n t a i n e r   s u i t a b l e   for  use  i n  

c o n j e c t i o n   with  a  c rad le   as  a f o r e s a i d   compris ing  a  bag  formed 

from  an  impervious  film  o f  p l a s t i c s   m a t e r i a l   and  having  a  

c losed  end  and  assuming  a  g e n e r a l l y   c y l i n d r i c a l   c o n f i g u r a t i o n  

w h e n  f i l l e d   with  a  p a r t i c u l a t e   m a t e r i a l   with  said  c losed  end 

r e s t i n g   on  a  s u r f a c e ,   wherein  said  bag  is  provided  with  a  

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

p o r t i o n   of  said  bag  that   cor responds   to  the  c y l i n d r i c a l  

sur face   when  f i l l e d .  

The  r e i n f o r c i n g   s leeve  is  p r e f e r a b l y   a  f a b r i c   woven 

from  f i b r e s   or  tapes  of  a  n a t u r a l   or  s y n t h e t i c   m a t e r i a l ,   f o r  

example  of  f a b r i c   weight  100  to  200  gm  -2,  such  as  a  

p o l y o l e f i n   tape,   for  example  a  high  dens i t y   p o l y e t h y l e n e   o r  

o r i e n t e d   po lyp ropy lene .   A l t e r n a t i v e l y ,   a l though  t h e  

s leeve   need  not  be  impervious ,   i t   may  comprise  a  film  of  a  

p l a s t i c s   m a t e r i a l ,   p r e f e r a b l y   an  o r i e n t e d   f i lm.  In  t h e  

l a t t e r   case  the  d i r e c t i o n   of  maximum  o r i e n t a t i o n   in  the  f i l m  

should  be  p a r a l l e l   to  the  hoop  d i r e c t i o n   of  the  bag .  

P r e f e r a b l y   the  s leeve  is  f a s t ened   to  the  bag,  e .g .   by  means 

of  an  adhes ive ,   during  the  manufacture   of  the  bag  in  order  t o  

ensure  a ccu ra t e   p o s i t i o n i n g   of  the  s l eeve .   The  f a s t e n i n g  

need  no t   be  o v e r a l l :   indeed  the  s leeve  may  simply  be  held  i n  

place  by  a  l i n e ,   or  spo ts ,   of  an  a d h e s i v e .  

The  suppor t ing   c radle   s u i t a b l e   for  use  with  t h e  



i n t e r m e d i a t e   bulk  c o n t a i n e r s   of  th is   i n v e n t i o n   g e n e r a l l y  

comprises  a  pair   of  s u p p o r t i n g   members  d i sposed   beneath  t h e  

base  of  the  c o n t a i n e r   so  tha t   the  c o n t a i n e r   can  sag  into  t h e  

space  between  the  suppor t i ng   members  to  a  depth  s u b s t a n t i a l l y  

equal  to  the  he ight   of  the  c r a d l e ,   the  s u p p o r t i n g   members 

being  connected  so  that   the  maximum  spacing  between  s a i d  

s u p p o r t i n g   members,  and  t h e i r   he igh t ,   is  s u f f i c i e n t   to  p e r m i t  

the  i n t e r a c t i o n   of  the  t i ne s   of  a  f o r k - l i f t   t ruck  with  t h e  

s u p p o r t i n g   members  to  permit   l i f t i n g .  

When  the  bag,  provided  with  the  s l eeve ,   is  f i l l e d  

and  r e s t i n g   on  a  c rad le   as  a f o r e s a i d ,   the  bulk  of  the  w e i g h t  

of  the  bag  c o n t e n t s ,   and  of  any  b a g / c r a d l e   c o m b i n a t i o n s  

s tacked  on  top  t h e r e o f ,   is  borne  through  the  base  of  the  bag 

d i r e c t l y   on  to  the  su r face   on  which  the  bag  and  c rad le   a r e  

r e s t i n g .   However,  upon  l i f t i n g   the  bag,  e i t h e r   alone  o r  

t o g e t h e r   with  the  c r a d l e ,   by  f o r k - l i f t   t ruck   t i nes   d i s p o s e d  

under  the  outer   p o r t i o n s   of  the  base  of  the  bag,  the  bulk  o f  

the  load  is  t r a n s m i t t e d   d i r e c t l y   to  the  pa r t s   of  the  b a s e  

suppor ted   by  the  f o r k - l i f t   t ruck  t ines   as  a  r e s u l t   o f  

f r i c t i o n a l   forces   between  the  p a r t i c l e s   of  the  m a t e r i a l  

wi th in   the  bag.  Because  of  the  i n t e r - p a r t i c l e   f r i c t i o n ,   t h e  

f i lm  m a t e r i a l   forming  the  base  of  the  bag  does  not  have  t o  

w i th s t and   t e n s i l e   fo rces   co r r e spond ing   to  suppor t i ng   t h e  

whole  load,   and  so  does  not  have  to  be  of  p a r t i c u l a r l y   r o b u s t  

c o n s t r u c t i o n .   However,  as  mentioned  below,  the  base  has  t o  

wi ths t and   t e n s i l e   forces   co r r e spond ing   to  suppor t ing   a  

po r t i on   of  the  load.  The  bag  may  thus  be  made  from  an  

u n r e i n f o r c e d   p l a s t i c s   fi lm  of,  for  example  low  d e n s i t y  

p o l y e t h y l e n e ,   l i n e a r   low  d e n s i t y   p o l y e t h y l e n e ,   blends  and  c o -  

e x t r u s i o n s   t h e r e o f ,   of  t h i ckness   50  to  350,um,  p r e f e r a b l y   100 

to  250  µm. 
When  f i l l e d   with  p a r t i c u l a t e   m a t e r i a l   the  top  o f  

the  bag  is  u sua l ly   f l a t t e n e d   to  form  a  g e n e r a l l y   c y l i n d r i c a l  

shape.  Su i t ab ly   the  r e i n f o r c i n g  s l e e v e   extends  around  t h e  



c y l i n d r i c a l   bag  and  from  the  top  of  the  c y l i n d e r  w a l l   p o r t i o n  

(the  level   of  p a r t i c u l a t e   m a t e r i a l )   to  the  b o t t o m  o f  

t h e  c y l i n d e r   wall  p o r t i o n .   P r e f e r a b l y  t h e   r e i n f o r c i n g   s l e e v e  

extends  to  cover  p a r t  o f   the  base  of  the  c o n t a i n e r ,   that   i s  

the  s leeve   is  p o s i t i o n e d   to  be   contac t   with  the  c rad le   and ,  

o p t i o n a l l y ,   the  sur face   on  which  the  c o n t a i n e r   is  s u p p o r t e d .  

This  c o n s t r u c t i o n   provides   ex t ra   s t r e n g t h   and  support   at  t h e  

base  of  t h e  c o n t a i n e r   minimis ing  outward  bulge  and  e n h a n c i n g  

s t a b i l i t y   of  a  s tack  of  c o n t a i n e r s .   In  a d d i t i o n   t h e  

p o s s i b i l i t y   of  ab ras ion   and  snagging  of  that   part   of  the  bag 

is  minimised  by  the  p r o t e c t i o n   of  the  r e i n f o r c i n g   s l e e v e .  

I n  a   p r e f e r r e d   a spec t ,   to  f u r t h e r   minimise  t h e  

p o s s i b i l i t y   of  snagging  and  a b r a s i o n ,   a  r e i n f o r c i n g   patch  may 
b e   app l ied   to  the  base  of  the  c o n t a i n e r .   This  patch  may  be 

of  the  same,  or  d i f f e r e n t ,   m a t e r i a l   as  tha t   of  t h e  

r e i n f o r c i n g   s l eeve .   Convenien t ly   i t   is  of  the  same  m a t e r i a l .  

As  s t a t e d   h e r e i n b e f o r e   the  r e i n f o r c i n g   s leeve   p r e f e r a b l y  

extends  to  cover  part   of  the  base  of  the  c o n t a i n e r .  

Thus  g e n e r a l l y   there   is  part   of  the  base  not  covered  by  t h e  

s l eeve .   P r e f e r a b l y   the  r e i n f o r c i n g   patch  covers  and  p r o t e c t s  

t h i s  l a t t e r   pa r t .   Convenien t ly   th i s   patch  is  a t t ached   to  t h e  

s leeve   and  the  base  in  c o n v e n t i o n a l   manner,  for  example  by 

a d h e s i v e .  

In  a d d i t i o n ,   in  one  aspect   the  r e i n f o r c i n g   s l e e v e  

extends  to  cover  part   of  the  top  of  the  c o n t a i n e r ,   that   i s  

the  s leeve  is  folded  over  to  minimise  the  p o s s i b i l i t y   of  t h e  

snagging  and  ab ras ion   of  tha t   top  part   of  the  c o n t a i n e r .  

Fur thermore   a  r e i n f o r c i n g   patch  may  be  app l ied   to  the  top  o f  

the  c o n t a i n e r .   This  patch  may  be  of  the  same  or  d i f f e r e n t  

m a t e r i a l   as  that   of  the  s l eeve .   P r e f e r a b l y   th is   patch  c o v e r s  

the  part   of  the  top  of  the  c o n t a i n e r   that   is  not  covered  by 

the  fo lded  over  r e i n f o r c e d   s l eeve .   Convenien t ly   the  patch  i s  

a t t ached   to  the  s leeve  and  top  in  conven t iona l   manner,  f o r  

example  by  a d h e s i v e .  



L i f t i n g   s t r aps   can  be  f a s t ened   to  the  c o n t a i n e r   o f  

the  p resen t   i n v e n t i o n   or  can  be  made  i n t e g r a l   t h e r e w i t h .  

However,  p r e f e r a b l y   there   are  no  such  l i f t i n g   s t r a p s ,   t h u s  

g iv ing  s u b s t a n t i a l   cost  s av ings .   In  genera l   the  c o n t a i n e r s  

of  this   i n v e n t i o n   are  des igned  to  be  handled  by  means  of  t h e  

s u p p o r t i n g   c r a d l e .   However,  in  some  cases  the  end  user  may 
wish  to  l i f t   the  c o n t a i n e r   from  the  s u p p o r t i n g   c rad le   p r i o r  

to  emptying  or  during  emptying.  There fore   in  another   a s p e c t  

of  th is   i n v e n t i o n   there   is  provided  a  c o n t a i n e r   wherein  t h e  

r e i n f o r c i n g   s leeve   extends  in  g e n e r a l l y   c y l i n d r i c a l   form 

around  the  c y l i n d r i c a l   bag,  when  f i l l e d ,   from  the  bottom  o f  

the  c y l i n d r i c a l   wall  po r t i on   to  the  l eve l   of  p a r t i c u l a t e  

f i l l i n g   m a t e r i a l   and  at  l e a s t   part  of  the  s leeve   e x t e n d s  

above  th i s   l e v e l .   The  part   of  the  s leeve   above  th is   l eve l   i s  

not  a t t a c h e d   to  the  bag,  or  is  r e a d i l y   d e t a c h a b l e   from  t h e  

bag,  so  t ha t ,   in  use,  the  top  of  the  bag  is  f l a t t e n e d   l e a v i n g  

the  top  of  the  s leeve   as  a  p r o t r u d i n g   e x t e n s i o n .   T h i s  

e x t e n s i o n   may  be  mechan ica l l y   gr ipped  in  a  number  of  ways ,  
for  example  with  clamps  which  form  part   of  the  end  u s e r ' s  

l i f t i n g   gear.   P r e f e r a b l y   th i s   ex t ens ion   is  formed  a l l   t h e  

way  around  the  upper  end  of  the  s l eeve ,   that   i s ,   there   is  an  

ups t and ing   c o l l a r .  

In  an  a l t e r n a t i v e ,   in  the  embodiment  where in   t h e  

r e i n f o r c i n g   s leeve   is  fo lded  over  to  cover  part   of  the  top  o f  

the  c o n t a i n e r ,   the  e n d - u s e r ' s   l i f t i n g   gear  may  m e c h a n i c a l l y  

pinch  the  folded  over  p o r t i o n   in  order  to  l i f t   the  bag .  

It  is  p r e f e r r e d   that   the  ex t ens ion   to  the  s leeve  i s  

formed  of  the  same  m a t e r i a l   as  the  res t   of  the  s leeve   and  i s  

i n t e g r a l   t h e r e w i t h .  

In  another   aspect   of  this   i n v e n t i o n ,   s u i t a b l y   t h e  

m a t e r i a l   of  the  s leeve   e x t e n s i o n   has  at  l e a s t   one  area  h a v i n g  

r e i n f o r c i n g   threads   woven  in  i t .   More  s u i t a b l y   there   is  a  

p l u r a l i t y   of  such  a reas .   These  areas  having  r e i n f o r c i n g  

th reads   provide  a d d i t i o n a l   s t r e n g t h   and  f a c i l i t a t e   t h e  



l i f t i n g   from  above  of  the  c o n t a i n e r   by  the  e n d - u s e r ' s   l i f t i n g  

gear .   Convenien t ly   these  areas  having  r e i n f o r c i n g   t h r e a d s  

are  provided  in  the  form  of  bands  running  in  the  warp 
d i r e c t i o n   of  the  s l eeve ,   that   is  from  top  to  b o t t o m .  

In  use  the  end   user  would  d i r e c t   the  clamps  or  the  l ike   o f  

l i f t i n g  g e a r   t o  g r i p   the  ups tand ing   s leeve  ex t ens ion   or,  i n  

an  a l t e r n a t i v e   embodiment  to  pinch  the  folded  over  p o r t i o n   o f  

the  s l eeve ,   at  the  p o s i t i o n   of  the  bands  of  r e i n f o r c i n g  

t h r e a d s .  

As  s t a t e d   h e r e i n b e f o r e   it   is  p r e f e r r e d   tha t   t h e  

ex t ens ion   to  the  s leeve  is  formed  of  the  same  m a t e r i a l   as  t h e  

r e s t   of  the  s leeve  and  is  i n t e g r a l   t h e r e w i t h .   T h e r e f o r e ,   i n  

such  a  case,   the  bands  of  r e i n f o r c i n g   th reads   run  the  l e n g t h  

of  the  s leeve   and  provide  a d d i t i o n a l   r e s i s t a n c e   to  the  hoop 

s t r e s s e s   of  the  c o n t a i n e r .  

The  r e i n f o r c i n g   th reads   are  c o n v e n i e n t l y   of  any 

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

p o l y a m i d e .  

By  way  of  Examplaously,   one  embodiment  of  t h e  

i n v e n t i o n   is  i l l u s t r a t e d   by  r e f e r e n c e   to  the  accompanying 

drawings  w h e r e i n :  

Figure  1  is  a  c r o s s - s e c t i o n a l   view  of  a  f i l l e d   bag 

suppor ted   on  a  c r a d l e .  

F igu re  2   is  a  p e r s p e c t i v e   view  of  the  c r a d l e  

employed  in  Figure  1 .  

Figures   3  to  6  show  d i a g r a m m a t i c a l l y   the  v a r i o u s  

s t a g e s   in  the  fo rmat ion   of  the  lower  c losed  end  of  the  bag .  

F igures   3a  to  6a  show  one  minor  v a r i a t i o n   of  F igures   3  to  6 ;  

F igures   5b,  6b  show  a  p r e f e r r r e d   v a r i a t i o n   of  F igures   5a  and 

6a,  and  Figure   6c  shows  another   minor  v a r i a t i o n   of  Figure  6 .  

In  Figure  1  there  is  shown  a  f l e x i b l e   i n t e r m e d i a t e  

bulk  c o n t a i n e r   compris ing  a  bag  1,  f i l l e d   with  a  p a r t i c u l a t e  

m a t e r i a l ,   the  bag  having  a  base  2  suppor ted  by  a  sur face   3 .  

Extending  around  the  bag  1  is  a  r e i n f o r c i n g   s leeve  4  a d d i n g  



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

bag  and  to  a  po r t i on   5  of  the  base  of  the  bag.  This  s leeve   4 

is  f a s t ened   to  the  bag  in  c o n v e n t i o n a l   manner,  for  example  by  

a  l i n e  o f   spots  of  a  hot  melt  adhes ive .   The  base  2  of  t h e  

bag  has  a  r e i n f o r c i n g   patch  6  p o s i t i o n e d   beneath  the  area  o f  

sag  7.  This  r e i n f o r c i n g   patch  6  i s   a t t a c h e d ,   for  example  by 

glue,   to  the  bag  1  and  the  r e i n f o r c i n g   s l eeve   4.  The  o u t e r  

p o r t i o n s   of  the  c o n t a i n e r   base  8  are  suppor ted   from  s u r f a c e  

3  by  a  wooden  c rad le   9,  shown  in  p e r s p e c t i v e   in  Figure  2 .  

The  dimensions  of  the  c rad le   9  are  such  that   the  t ines   of  a  

f o r k l i f t   t ruck  can  be  i n s e r t e d   in  the  openings  10a,  10b  o f  

the  c r a d l e .  

The  i n t e r m e d i a t e   bulk  c o n t a i n e r   is  p r e f e r a b l y  

f i l l e d . w h i l s t   p o s i t i o n e d   on  the  c rad le   as  th i s   enables   t h e  

r e q u i s i t e   amount  of  ' sag '   to  be  achieved  and,  by  u s i n g  

c o n v e n t i o n a l   v i b r a t o r y   f i l l i n g   devices   the  top  of  t h e  

p a r t i c u l a t e   f i l l i n g   m a t e r i a l   can  be  rendered  s u b t a n t i a l l y  

f l a t .   It  may  then  be  advan tageous ,   a f t e r   f i l l i n g   t o  

s u b s t a n t i a l l y   e l i m i n a t e   the  a i r   wi th in   the  bag  and  to  f o l d  

down  the  top  11  of  the  bag  m a t e r i a l .  

When  the  bag  and  c rad le   are  l i f t e d ,   the  bulk  of  t h e  

weight  is  t r a n s m i t t e d   d i r e c t l y   to  the  f o r k - l i f t   t ruck  t i n e s  

by  i n t e r - p a r t i c l e   r e a c t i o n .   Only  a  r e l a t i v e l y   s m a l l  

p r o p o r t i o n   of  the  load,  i . e .   tha t   co r r e spond ing   a p p r o x i m a t e l y  

to  t h e  h a t c h e d   area  7  has  to  be  t r a n s m i t t e d   to  the  f o r k - l i f t  

t ruck  t ines   via  t e n s i l e   forces   in  the  m a t e r i a l   of  the  base  o f  

the  bag  1.  The  s ize  of  the  hatched  area  7  for  any  g i v e n  

i n t e r m e d i a t e   bulk  c o n t a i n e r / c r a d l e   combinat ion  wi l l   depend  on 

the  nature   of  the  p a r t i c u l a t e   m a t e r i a l   wi th in   the  b a g .  

The  bag  1  is  c o n v e n i e n t l y   formed  from  a  l a y - f l a t  

tube  of  impervious  p l a s t i c s   f i lm,  e .g.   p o l y e t h y l e n e   o r  

t h i cknes s   200,um  by  fo ld ing   o p e r a t i o n s   as  shown  in  F igures   3 

to  6,  to  give  a  base  region  of  g e n e r a l l y   h e x a g o n a l  

c o n f i g u r a t i o n   ABCDEF  in  the  l a y - f l a t   s t a t e .   The  r e i n f o r c i n g  



s leeve   4,  e .g .   a  f ab r i c   of  weight  150  gm-2 woven  f rom 

o r i e n t e d   h i g h  d e n s i t y   p o l y e t h y l e n e   t apes ,   may  be  f a s t e n e d ,  

e .g .   by  a  hot  melt  adhes ive ,   to  the  bag  1  before  or  a f t e r   t h e  

fo ld ing   o p e r a t i o n s   giving  the  base  c o n f i g u r a t i o n .  

The  base  is  formed  in  c o n v e n t i o n a l   manner  by 

fo ld ing   corners   I,  J  of  the  bottom  of  the  tube  along  l i n e s  

AG,  AH  and  DG,  DH  r e s p e c t i v e l y   into  the  l a y - f l a t   tube  t o  

given  the  c o n f i g u r a t i o n  s h o w n   in  Figure  4.  The  u p p e r  

t r i a n g u l a r   f lap  AGD  is  folded  upwards  about  l ine   AD  to  g i v e  

the  c o n f i g u r a t i o n   of  Figure  5.  The  corners   G,  H  are  t h e n  

fo lded ,   about  l i nes   BC  and  ER  r e s p e c t i v e l y   towards  each  o t h e r  

to  give  the  hexagonal   c o n f i g u r a t i o n   of  Figure  6 .  

The  folds  AG,  AH  and  DG,  DR  are  p r e f e r a b l y  

p o s i t i o n e d   t o  g i v e  s o m e   over lap ,   as  shown  in  F igures   3a  t o  

6a,  t o  e n a b l e   the  ove r l app ing   p o r t i o n s   GHIJ  to  be  f a s t e n e d  

t o g e t h e r   e .g.   by  welding  or  by  an  a d h e s i v e .  

The  ove r l app ing   p o r t i o n s   GHIJ  may  form  a  lap  j o i n t  

as  shown  in  Figure  5a,  or,  a l t e r n a t i v e l y   and  p r e f e r a b l y ,   may 

be  f a s t ened   t o g e t h e r ,   e .g .   welded,  to  form a  bu t t   j o i n t  

g iving  an  ups tand ing   po r t ion   which  is  f o l d e d   f l a t   and 

fas tened   down,  e .g.   by  an  adhesive   to  give  the  c o n f i g u r a t i o n  

of  Figure  5b,  which,  a f t e r   fo ld ing   along  l i nes   BC  and  EF 

gives  the  c o n f i g u r a t i o n   of  Figure  6 b .  

If  d e s i r e d ,   the  fo lds   along  l ines   BC  and  EF  may  be  

p o s i t i o n e d   to  give  some  over lap  of  the  corners   G  and  H,  as  

shown  in  Figure  6c,  p a r t i c u l a r l y   where  the  folds   AG,  AH  and 

DG,  DH  are  p o s i t i o n e d  s u c h   that   there   is  no  over lap  of  I  and 

J .  

To  the  r e c t a n g u l a r   po r t i on   BCEF  of  the  base,   a  

r e i n f o r c i n g   patch  is  p r e f e r a b l y   f as tened   e .g .   by  means  o f  

an  a d h e s i v e .  

In  th is   form  of  c o n s t r u c t i o n ,   at  the  bottom  of  t h e  

bag  the  r e i n f o r c i n g   s leeve   4  p r e f e r a b l y   extends  at  l e a s t   t o  

the  l ine   AD  forming  the  l o n g i t u d i n a l   axis  of  the  h e x a g o n a l  



base  ABCDEF,  but  g e n e r a l l y   need  not  extend  below  l ine   B1C1. 

The  s leeve   4  p r e f e r a b l y   extends  s u f f i c i e n t l y   beyond 
l ine   AD  such  that   when  the  bag  is  f i l l e d   and  suppor ted   on  a  
c rad le   as  a f o r e s a i d ,   the  lower  end  of  the  s leeve   4  is  t r a p p e d  

between  the  bag  1  and  the  c rad le   9,  as  can  be  seen  in  F i g u r e  
1.  This  not  only  gives  a  nea t e r   appearance   but  also  gives  a  

more  secure  support   to  the  bag  by  e l i m i n a t i n g   the  p o s s i b i l i t y  
of  an  outwards  bulge  between  the  bottom  of  t h e  s l e e v e   and  t h e  

p o r t i o n   of  the  bag  suppor ted   by  the  c r a d l e .  

After   f i l l i n g ,   the  top  of  the  bag  wi l l   normal ly   be  

closed  in  s i m i l a r   f a sh ion .   In  th i s   embodiment  t h e  

r e i n f o r c i n g   s leeve   extends  to  the  l eve l   of  f i l l i n g   of  t h e  

bag .  

In  a  f u r t h e r   embodiment  of  the  p resen t   i n v e n t i o n ,  

by  way  of  Example  only,  there   is  provided  an  i n t e r m e d i a t e  

bulk  c o n t a i n e r   as  shown  in  the  accompanying  d r awings  

w h e r e i n :  

Figure  7  is  a  c r o s s - s e c t i o n a l   view  of  a  f i l l e d   bag 

suppor ted   on  a  c r a d l e ,   and 

Figure  8  is  a  p e r s p e c t i v e   view  of  a  f i l l e d   bag 

suppor ted   on  a  c r a d l e ,  

wherein  r e f e r e n c e   numerals  1-11  have  the  same 

meaning  as  in  r e l a t i o n   to  F igures   1  and  2.  

In  Figure  7  i t   is  shown  that   the  r e i n f o r c i n g   s l e e v e  

4  extends  above  the  l eve l   12  of  the  p a r t i c u l a t e   f i l l i n g  

m a t e r i a l   in  the  f i l l e d   bag  1  forming  a  s leeve   ex t ens ion   13.  

The  s leeve   ex t ens ion   13  is  of  s u f f i c i e n t   he ight   t o  

permit  l i f t i n g   appara tus   to  be  engaged  t he rewi th   w i t h o u t  

snagging  or  fou l ing   the  bag  and  c o n t e n t s .  

As  can  be  seen  from  Figure  8  the  r e i n f o r c i n g   s l e e v e  

4  is  formed  of  m a t e r i a l   having  bands  14  of  r e i n f o r c i n g  

th reads   running  in  the  warp  d i r e c t i o n ,   that   is  not  in  t h e  

hoop  d i r e c t i o n .   In  use  l i f t i n g   appara tus   may  be  engaged  w i t h  

those  po r t i ons   of  the  s leeve  ex t ens ion   13  that   c o n s i s t   o f  



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



1.  A  combinat ion  c o m p r i s i n g :  

i)  a  f l e x i b l e   i n t e r m e d i a t e   bulk  c o n t a i n e r   compris ing  a  

bag  formed  from  an  impervious  film  of  p l a s t i c s  

m a t e r i a l   and  having  a  c l o sed  end   and  assuming  a  

g e n e r a l l y   c y l i n d r i c a l   c o n f i g u r a t i o n   when  f i l l e d   with  a  

p a r t i c u l a t e   m a t e r i a l   with  said  closed  end  r e s t i n g   on  a  

su r face   wherein  said  bag  is  provided  with  a  f l e x i b l e  

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

p o r t i o n   of  said  bag  that   cor responds   to  t h e  

c y l i n d r i c a l   s u r f a c e ,   when  f i l l e d ,   and 

i i )   a  suppor t i ng   c rad le   for  said  c o n t a i n e r   said  c r a d l e  

suppor t i ng   outer   po r t i ons   of  the  base  of  the  c o n t a i n e r  

above  the  su r face   on  which  the  c o n t a i n e r   r e s t s   and 

said  c rad le   enab l ing   t ines   of  a  f o r k - l i f t   t ruck  to  be 

i n s e r t e d   beneath  said  outer   p o r t i o n s   of  said  c o n t a i n e r  

base  for  l i f t i n g   p u r p o s e s .  
2.  A  combinat ion  according   to  claim  1  wherein  t h e  

r e i n f o r c i n g   s leeve  is  a  f a b r i c   woven  from  an  o r i e n t e d  

p o l y o l e f i n   t a p e .  
3.  A  combinat ion   accord ing   to  claim  1  wherein  t h e  

r e i n f o r c i n g   s leeve   is  a  f ab r i c   woven  from  f ib re   or  t a p e s  
of  a  n a t u r a l   or  s y n t h e t i c   m a t e r i a l .  

4.  A  combinat ion  accord ing   to  any  one  of  claims  1  to  3 

wherein  the  r e i n f o r c i n g   s leeve  extends  to  cover  part   o f  

the  base  of  the  c o n t a i n e r   and  is  p o s i t i o n e d   between  t h e  

suppor t i ng   c rad le   and  the  outer   po r t ions   of  the  c o n t a i n e r  

b a s e .  

5.  A  combinat ion   accord ing   to  any  one  of  claims  1  to  4 

wherein  a  r e i n f o r c i n g   patch  is  appl ied   to  the  base  o f  

the  c o n t a i n e r .  

6.  A  combinat ion  accord ing   to  any  one  of  claims  1  to  5 

wherein  the  r e i n f o r c i n g   s leeve  ex tends ,   and  is  f o l d e d  

over,  to  cover  part   of  the  top  of  the  c o n t a i n e r   and  a  

r e i n f o r c i n g   patch  is  appl ied   to  the  top  of  the  c o n t a i n e r .  



7.  A  combinat ion  according  to  any  one  of  claims  1  to  6 

wherein  the  r e i n f o r c i n g   s leeve   is  formed  of  m a t e r i a l  

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

running  in  the  warp  d i r e c t i o n .  

8.  A  f l e x i b l e   i n t e r m e d i a t e   bulk  c o n t a i n e r   compris ing  a  bag 

formed  from  an  impervious  fi lm  of  p l a s t i c s   m a t e r i a l   and 

having  a  closed  end  and  assuming  a  g e n e r a l l y  c y l i n d r i c a l  

c o n f i g u r a t i o n   when  f i l l e d   with  a  p a r t i c u l a t e   m a t e r i a l  

with  said  closed  end  r e s t i n g   on  a  su r face   wherein  s a i d  

bag  is  provided  with  a  f l e x i b l e   r e i n f o r c i n g   s leeve  round 

s u b s t a n t i a l l y   a l l   of  the  po r t i on   of  said  bag  t h a t  

cor responds   to  the  c y l i n d r i c a l   s u r f ace ,   when  f i l l e d ,  

s u i t a b l e   for  use  with  a  suppor t ing   c radle   as  desc r ibed   i n  

claim  1.  

9.  A  c o n t a i n e r   according   to  claim  8  wherein  the  r e i n f o r c i n g  

s leeve   has  an  ex t ens ion   above  the  l eve l   of  p a r t i c u l a t e  

m a t e r i a l ,   when  f i l l e d ,   and  said  ex t ens ion   being  o f  

s u f f i c i e n t   he ight   to  enable  l i f t i n g   appara tus   to  be 

engaged  t h e r e w i t h .  

10.  A  c o n t a i n e r   according  to  e i t h e r   claim  8  or  9  wherein  t h e  

r e i n f o r c i n g   s leeve   is  formed  of  m a t e r i a l   having  a  

p l u r a l i t y   of  bands  of  r e i n f o r c i n g   threads   running  in  t h e  

warp  d i r e c t i o n .  
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