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This  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   for  the  t r a n s p o r t   of  m a t e r i a l s  

and  more  p a r t i c u l a r l y   to  f l e x i b l e   bags  for  the  t r a n s p o r t a t i o n   o f  

p a r t i c u l a t e   m a t e r i a l   in  bulk   such  as  powders,  p e l l e t s ,   g r a n u l e s ,  

f l a k e s ,   e t c .  

In  r e c e n t   y e a r s ,   t h e r e   has  been  an  i n c r e a s i n g   use  of  bulk  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   which  is  sewn  to  a  s u i t a b l e   shape  a n d  

p rov ided   with  l i f t i n g   loops  which  can  be  engaged  over  the  hook  o f  

a  crane  or  the  fo rks   of  a  fork   l i f t   t ruck   or  a  s i m i l a r   v e h i c l e .  

The  c o n t a i n e r s   are  i n t e n d 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   o f  

m a t e r i a l ,   for  example  in  the  range  of  one  ha l f   of  a  tonne  to  two 

tonnes .   A  problem  t h a t   a r i s e s   in  the  c o n s t r u c t i o n   of  such  a  

c o n t a i n e r ,   known  in  the  a r t   as  an  I n t e r m e d i a t e   Bulk  C o n t a i n e r  

(IBC),  is  tha t   of  p r o v i d i n g   adequa te   s t r e n g t h   because  the  c o n t a i n e r s  

may  be  rough ly   handled   and /o r   mishandled   and  s u b j e c t e d   to  i m p u l s i v e  

fo rce s   by  the  crane  or  fork  l i f t   t ruck   dur ing  l i f t i n g   and  t r a n s p o r t -  

a t i o n .  

A  common  f a i l u r e   is  at  the  po in t   of  a t t achment   of  the  l i f t i n g   l o o p s  

to  the  main  area   of  the  f a b r i c   of  the  c o n t a i n e r .   This  is  d o u b l y  

u n d e s i r a b l e   in  t h a t ,   not  only  does  the  IBC  f a i l ,   but  the  c o n t a i n e r  

drops  as  a  whole.  I t   w i l l   be  a p p r e c i a t e d   tha t   a  c o n t a i n e r ,   even  a  

f l e x i b l e   c o n t a i n e r ,   c o n t a i n i n g   1  or  2  tonnes  of  m a t e r i a l   f a l l i n g   f r o m  

a  crane  or  fork  l i f t   t r uck   r e p r e s e n t s   a  c o n s i d e r a b l e   s a f e t y   h a z a r d  

to  p e r s o n n e l   in  the  a rea   and  at  the  very  l e a s t   could  cause  c o n s i d e r a b l e  

damage  to  p r o p e r t y   or  equipment  in  the  area.   This  is  l i k e l y   to  be  



f a r   more  c o s t l y   than  the  l o s s  o f   the  c o n t e n t s   of  the  c o n t a i n e r  a s  

such.  Should  an IBC  b e  s t r e s s e d   beyond  i t s  d e s i g n   s t r e n g t h ,   i t  

is  h i g h l y   d e s i r a b l e   t ha t   the  f a i l u r e   s h o u l d  o c c u r   in  such  a  manner  

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

l i f t i n g   means,  s ince   the  s p i l l a g e   of  the  p a r t i c u l a t e   m a t e r i a l   i s  

l i k e l y   to  p r e s e n t   f a r   l e s s   of  a  s a f e t y   h a z a r d .  

I t   is  an  o b j e c t   of  t h e  p r e s e n t   i n v e n t i o n   t h e r e f o r e   to  overcome  o r  

s u b s t a n t i a l l y   reduce  these   d i s a d v a n t a g e s .  

Accord ing   to  one  a spec t   of  t h e  i n v e n t i o n ,  t h e r e   is  p rov ided   a  

method  of  making  a  f l e x i b l e   bag  for   t h e  t r a n s p o r t a t i o n   of  m a t e r i a l ,  

c o m p r i s i n g   the  s teps   o f  weav ing   a  base  f a b r i c   from  b o d y  y a r n s ,  

s u p e r i m p o s i n g   i n  s e l e c t e d   a reas   warp  ends  of  r e i n f o r c i n g   y a r n s  

d u r i n g   weaving  of  the  base  f a b r i c ,   forming  the  f a b r i c   s o - f o r m e d  

i n t o   a  bag,  and  a t t a c h i n g   l i f t i n g   means  to  the  bag  at  s e l e c t e d  

a reas   hav ing   r e i n f o r c i n g   yarns ,   the  t e n s i o n   of  the  r e i n f o r c i n g  

yarns   d u r i n g   weaving  being  c o n t r o l l a b l e   i n d e p e n d e n t l y   f r o m  t h e  

t e n s i o n   of  the  b o d y  y a r n s .  

The  t e n s i o n   of  the  r e i n f o r c i n g   yarns  is   p r e f e r a b l y   c o n t r o l l e d   t o  b e  

h i g h e r   than  t h a t   of  the  b o d y  y a r n s .   This  may be  ach ieved   in   a n y  

d e s i r e d  m a n n e r ,   for   example  by  f e e d i n g   the  r e i n f o r c i n g   yarns   from  a  

s e p a r a t e   beam,  beamet te   or  c r e e l ;   a l t hough   i t   is  p o s s i b l e   to  f e e d  

the  r e i n f o r c i n g   yarns  from  the  same  warp  beam  as  the  body  y a r n s  

and  use  s e p a r a t e   t e n s i o n i n g   devices   for   the  r e i n f o r c i n g   y a r n s .  



According  to  ano the r   aspec t   of  the  i n v e n t i o n ,   there   is  p rov ided   a  

f l e x i b l e   bag  for   the  t r a n s p o r t a t i o n   of  m a t e r i a l   compr i s ing   a  

t u b u l a r   body  of  t e x t i l e   m a t e r i a l ,   the ,   some  or  each  side  wall  o f  

which  has  at  l e a s t   one  area  with  a d d i t i o n a l   r e i n f o r c i n g   y a r n s  

in te rwoven   with  the  yarns  of  the  body  m a t e r i a l   to  p rov ide   a  

r e i n f o r c e d   a rea ,   l i f t i n g   means  be ing   a t t a c h e d   to  said  r e i n f o r c e d  

a r e a s .  

The  base  f a b r i c   may  be  woven  in  any  s u i t a b l e   weave,  e .g .   t w i l l ,  

b a s k e t ,   r ibbed   or  p l a i n ,   but  is  p r e f e r a b l y   p l a i n   weave.  The 

body  yarns  may  l i k e w i s e   be  any  s u i t a b l e   t e x t i l e   yarns ,   n a t u r a l   o r  

s y n t h e t i c ,   s t a p l e   or  f i l a m e n t ;   but  for   r easons   of  economy  w i l l  

u s u a l l y   be  of  the  cheapes t   type  capable   of  forming  a  s a t i s f a c t o r y  

bag  and  in  p r a c t i c e   w i l l   v i r t u a l l y   always  be  p o l y o l e f i n   tape  y a r n s ,  

p r e f e r a b l y   po lyp ropy l ene   tape  ya rns ,   produced  by  s l i t t i n g   f i lms  o r  

shee t s   of  p o l y o l e f i n   m a t e r i a l .  

The  a d d i t i o n a l   r e i n f o r c i n g   yarns  may   be  de f ined   as  y a r n s  o r   t h r e a d s  

which  a r e :  

i.  of  a  d i f f e r e n t   count  to  the  body  yarns ;   a n d / o r  

i i .   of  a  d i f f e r e n t   t e n s i l e   s t r e n g t h   than  the  body  y a r n s ;  

a n d / o r  

i i i .   of  a  d i f f e r e n t   m a t e r i a l   than  the  body  y a r n .  

The  a d d i t i o n a l   ends  of  r e i n f o r c i n g   y a r n  i n t r o d u c e d   in to   s e l e c t e d  

areas   of  the  base  f a b r i c   dur ing   weaving  should  p r e f e r a b l y   be  s t r o n g e r  



yarns   than  the  body  ya rns ,   i . e .   be  of  h ighe r   count  and /or   of  h i g h e r  

t e n s i l e   s t r e n g t h   and  g e n e r a l l y   w i l l   be  of  a  d i f f e r e n t   m a t e r i a l   t h a n  

the  body  yarns .   Thus  f o r  a   normal  p o l y o l e f i n   tape  y a r n  b a s e   f a b r i c ,  

the  r e i n f o r c i n g   yarns  could  be  p o l y e s t e r ,   po lyamide  o r   the  l i k e  

m a t e r i a l .   The  r e i n f o r c i n g   yarns   w i l l   be  cont inuous   f i l a m e n t   y a r n s  

and  are  l i k e l y   to  be  m u l t i f i l a m e n t s .   The  t e n s i l e   s t r e n g t h   of  t h e  

r e i n f o r c i n g   y a r n  s h o u l d   p r e f e r a b l y   be  not  l ess   than  6 . 5 g / d e n i e r ,  

i d e a l l y   around  8 g / d e n i e r ,   and  t y re   cord  type  yarn  has  been  f o u n d  

s a t i s f a c t o r y .  

While  the  r e i n f o r c i n g   yarns  are  a d d i t i o n a l   in  the  s e n s e  o f   b e i n g  

in  a d d i t i o n   to  the  body  yarns ,   they   n e e d  n o t   n e c e s s a r i l y   be  s u p e r -  

imposed  over  body  ya rns ,   but  may  r e p l a c e   some  or  a l l   of  the  b o d y  

yarns  in  the  r e i n f o r c e d   a r e a .  

F u r t h e r ,   a c c o r d i n g   to  the  p r e f e r r e d   method  of  the  i n v e n t i o n ,   t h e  

r e i n f o r c i n g   yarns   are  i n t r o d u c e d   i n to   the  base  f a b r i c s   under  h i g h e r  

t e n s i o n .   In  p r a c t i c e   t h i s   means  t h a t   r e i n f o r c i n g   yarns  are  l i k e l y  

to  be  fed  from  a  beam,  beamet te s   or  a  c r e e l   s e p a r a t e   from  the  b o d y  

yarn  supply.   I t   has  been  found  t h a t   i t   is  not  p r a c t i c a l   to  warp  

the  r e i n f o r c i n g   yarns  on  the  same  warp  beam  as  the  body  yarns   s i n c e  

in  t h i s   case,   owing  to  the  l e a n e r   n a t u r e   of  the  p r e f e r r e d   f i l a m e n t  

r e i n f o r c i n g   ya rns ,   the  t e n s i o n   of  the  l a t t e r   soon  becomes  zero  i f   f e d  

from  the  same  beam  as  the  body  y a r n s ,   which  is  of  course  the  e x a c t  

oppos i t e   of  what  is  r e q u i r e d .   P r o v i s i o n   of  s u i t a b l e   t e n s i o n i n g  

means  for   the  r e i n f o r c i n g   yarns   might  a l low  them  to  be  warped  o n  

the  same  beam  as  the  body  ya rns ,   but  t h i s   is  not  p r e f e r r e d .  

Weaving  the  r e i n f o r c i n g   yarns  under   h i g h e r   t e n s i o n   than  the  b o d y  

yarns  ensures   t h a t ,   when  the  f a b r i c   is  made  in to   an  IBC,  t h e  



r e i n f o r c i n g   yarns  take  up  the  load  th rough   the  l i f t i n g   means  b e f o r e  

the  body  yarns  becomd  f u l l y   s t r e s s e d .   In  t h i s   c o n n e c t i o n   the  use  o f  

r e i n f o r c i n g   yarns  having  lower  e l o n g a t i o n   c h a r a c t e r i s t i c s ,   is  t h e  

p r e f e r r e d   p r a c t i c e   of  the  i n v e n t i o n ,   to  ensure   t ha t   the  bulk  of  t h e  

l i f t i n g   s t r e s s   is  taken  by  the  r e i n f o r c i n g   y a r n s .  

Feed ing   the  r e i n f o r c i n g   yarns  from  a  s e p a r a t e   source  from  the  body  

yarn  warp  beam,  al lows  a  g r e a t e r   l a t i t u d e   in  the  choice  of  weave 

p a t t e r n   of  the  r e i n f o r c i n g   yarns  with  r e s p e c t   to  the  base  f a b r i c  

weave.  For  example  the  base  f a b r i c   can  be  a  p l a i n   weave  and  t h e  

r e i n f o r c i n g   yarns  woven  in  a  p l a i n   weave  a l so ;   or  the  base  f a b r i c  

could  be  a  p l a i n   weave  with  the  reinfo*  cing  yarns  woven  in  a  

r i b b e d   weave  p a t t e r n .   The  l a t t e r   c o m b i n a t i o n  h a s   been  found  to  b e  

e x c e p t i o n a l l y   advan tageous ,   s ince ,   i t   is  b e l i e v e d ,   the  r ib   weave  o f  

the  r e i n f o r c i n g   yarns  a l lows  the  r e i n f o r c i n g   yarns  to  move  somewhat ,  

r e l a t i v e   to  the  base  f a b r i c ,   when  the  IBC  is  in  use  and  t h i s   a s s i s t s  

in  p r o c u r i n g   tha t   the  r e i n f o r c i n g   yarns  take  up  the  major  p o r t i o n   o f  

the  l i f t i n g   s t r e s s e s .  

The  t e n s i o n   of  the  r e i n f o r c i n g   yarns  can  be  c o n t r o l l e d   by  means 

known  in  the  weaving  a r t ,   and  should  p r e f e r a b l y   be  in  the  range  o f  

from  10%  to  50%  g r e a t e r   than  tha t   of  the  body  yarns  when  the  shed  i s  

open,  i . e .   at  the  time  of  maximum  t e n s i o n .  

The  bag  can  be  formed  in  a  v a r i e t y   of  ways  as  d i s c u s s e d   more  f u l l y  

h e r e i n a f t e r ,   and  the  l i f t i n g   means,  e .g.   woven  webbing  s t r a p s ,   c a n  

be  a t t a c h e d ,   p r e f e r a b l y   by  s t i t c h i n g ,   to  one  or  more  s e l e c t e d  

r e i n f o r c e d   a r e a s .  



The  r e i n f o r c e d   a reas   in .  the   f a b r i c   are  c o n v e n i e n t l y   as  wide  o r  

s l i g h t l y   wider   than  the  proposed   l i f t i n g   s t r ap   w h i c h  i s   to  b e  

a t t a c h e d ,   and  4  to  6  cm  has  been  found  a  u s e f u l  r a n g e .  

In  the  p r e f e r r e d   p r a c t i c e   of  the  i n v e n t i o n  p o l y o l e f i n   body  y a r n s  

are  used  p r e f e r a b l y   in  counts   of  from  1000  to  2200  d e n i e r   in  t h e  

warp.  To  give  adequa te   cover ,   10  to  25  e n d s  p e r   inch  may be  u s e d ,  

va lues   in  the  upper  end  o f  t h e   range  be ing   used  for   f i n e r   c o u n t  

yarns   and  v i c e   v e r s a .   The  weft  yarns   may  u s e f u l l y   be  in  t h e  

count  range  1200  to  2200  den ie r   u s i n g   10  to  20  p icks   per  i n c h .  

The  r e i n f o r c i n g   yarns  can  u s e f u l l y   be  in  the  count  range  1000  t o  

2500  d e n i e r .   The  bag  can  have  80,000  to  200,000  d e n i e r   o f  

r e i n f o r c i n g   yarn   ac ros s   the  width  of  the  r e i n f o r c e d  a r e a ,   and  so  

the  number  of  r e i n f o r c i n g   yarns   needed  can  be   c a l c u l a t e d   from  t h e  

yarn   count  and  width  of  the  area   s e l e c t e d .  

C o n v e n i e n t l y   the  bag  is  formed  by  c o n n e c t i n g   t o g e t h e r   the  ends  of  a  

s i n g l e   l e n g t h   of  m a t e r i a l   to  form  a  s ide  seam  of  the  bag  but  a  

seamless   s l e e v e   or  s e p a r a t e   l e n g t h s   o f  m a t e r i a l   can  be  used  d e p e n d i n g  

on  the  r e q u i r e d   shape  of  the  bag.  The  bag  can  be  formed  by  f o l d i n g  

a  f i r s t   l e n g t h   of  m a t e r i a l   to  p rov ide   two  side  pane l s   and  a  b o t t o m  

pane l ,   two  s e p a r a t e   a d d i t i o n a l   s ide  panels   be ing   s e c u r e d  t o   the  f i r s t  

l e n g t h   of  the  m a t e r i a l   for   i n s t a n c e   by  s t i t c h i n g ,   to  p rovide   t h e  

r e m a i n i n g   two  s ide  pane ls   of  a  four   s ided  b a g .  

The  r e i n f o r c e d   a reas   o f  t h e   bag  extend  wi thout   i n t e r r u p t i o n   b e t w e e n  

the  top  and  bot tom  of  the  b a g ,  a n d   in  some  cases  ac ros s   the  b o t t o m  

of  the  b a g .  



Conven i en t l y ,   the  bags  are  made  from  a  con t inuous   l eng th   of  m a t e r i a l  

having  a  p l u r a l i t y   of  spaced  bands  of  r e i n f o r c e d   a reas   p a r a l l e l   t o  

the  l eng th   t h e r e o f .   Cut  l eng ths   of  t h i s   m a t e r i a l   are  fo lded   a b o u t  

l i n e s   p a r a l l e l   to  the  l eng th   and  jo ined   to  form  a  bag.  The 

r e i n f o r c e m e n t   l i n e s   may  extend  along  the  whole  of  the  c o n t i n u o u s  

l eng th   of  m a t e r i a l   but  be  spaced  from  each  o ther   ac ross   the  w i d t h  

t h e r e o f .   In  a n o t h e r   method,  however,  the  l i n e s   of  r e i n f o r c e m e n t  

may  extend  ac ross   the  f u l l   width  of  the  m a t e r i a l   and  be  spaced  f rom 

each  o ther   a long  the  l eng th   of  the  m a t e r i a l .  

Most  f a b r i c s   a l r e a d y   have  se lvedge  to  p reven t   r a v e l l i n g .   The 

se lvedges   are  u s u a l l y   narrow,  e . g .   o r  i   inch.   The  r e i n f o r c e d  

areas   of  the  i n v e n t i o n   can  immedia te ly   ad jacent  to   the  se lvedge   i f  

d e s i r e d ,   or  a  r e i n f o r c e d   area  of  the  i n v e n t i o n   can  r e p l a c e   o r  

supplement  a  c o n v e n t i o n a l   s e l v e d g e .  

Conven ien t ly ,   in  a  four   s ided  bag,  each  side  panel  t h e r e o f   i s  

p rov ided   with  two  r e i n f o r c e d   a reas   ex tend ing   between  the  top  a n d  

bottom  edges  and  p o s i t i o n e d   a d j a c e n t   the  corners   of  the  bag,  e a c h  

corner   of  the  bag  having  the  f r ee   ends  of  a  l i f t i n g   loop  a t t a c h e d  

to  the  r e i n f o r c e d   a reas   on  each  side  of  the  bag  co rne r .   However ,  

more  than  two  r e i n f o r c e d   areas   can  be  p rovided   in  each  side  p a n e l  

i f   d e s i r e d ,   a l t hough   l i f t i n g   loops  may  not  n e c e s s a r i l y   be  a t t a c h e d  

to  a l l   of  t h e s e .   A d d i t i o n a l l y ,   both  f ree   ends  of  each  l i f t i n g  

loop  may  be  a t t a c h e d   to  a  s i ng l e   r e i n f o r c e d   area  i f   d e s i r e d .  

A l t e r n a t i v e l y ,   only  some,  for   i n s t a n c e ,   two  f ac ing   s ides   of  a  f o u r  

sided  bag,  can  be  p rov ided   with  the  r e i n f o r c e m e n t   a reas   to  which  t h e  

l i f t i n g   loops  are  a t t a c h e d .  



F e a t u r e s   and  advan tages   of  the  i n v e n t i o n   w i l l   appear   from  t h e  

f o l l o w i n g   d e s c r i p t i o n   of  embodiments  t h e r e o f ,   g iven  by  way  o f  

example  only,  with  r e f e r e n c e   to  the  accompanying  drawings ,   i n  

w h i c h :  

F igure   1  is  a  p e r s p e c t i v e   view  of  an  i n t e r m e d i a t e   bulk   c o n t a i n e r ;  

F igure   2  is  a  p e r s p e c t i v e   exploded  view  of  an  a l t e r n a t i v e  

c o n t a i n e r ;  

F igure   3  shows  v a r i o u s   o ther   a l t e r n a t i v e   c o n t a i n e r s ;  

F igure   4  is  a  d iagrammat ic   p lan   view  showing  a  p r e f e r r e d   c o n t i n u o u s  

l e n g t h   of  m a t e r i a l   from  which  the  c o n t a i n e r s   of  F igu re s   1  to  3  may 

be  made; 

F igure   5  is  a  d iagrammat ic   p lan   view  showing  an  a l t e r n a t i v e  

con t inuous   l eng th   of  m a t e r i a l   from  which  the  c o n t a i n e r s   of  F i g u r e s  

1  to  3  may  be  made; 

a  
F igure   6  i s / f r a g m e n t a r y   view  of  the  m a t e r i a l   of  a  f a b r i c   weave;  

F igure   7  is  a  f r a g m e n t a r y   view  of  an  a l t e r n a t i v e   f a b r i c   weave;  

F igu re s   8  -  1 0   are  p e r s p e c t i v e   views  of  one  form  of  top  for   a  b u l k  

c o n t a i n e r ;  

F igure   11  is  a  d iagrammat ic   side  view  of  loom  showing  the  f e e d i n g  

of  body  and  r e i n f o r c i n g   y a r n s ;  



Figure   12  is  a  s i m p l i f i e d   p e r s p e c t i v e   view  c o r r e s p o n d i n g   to  F i g u r e  

11;  a n d  

Figure   13  is  a  p a r t i a l   p e r s p e c t i v e   view  of  a  r e i n f o r c i n g   yarn  beam. 

R e f e r r i n g   to  the  drawings ,   there  i s   shown  in  F igure   1  an  i n t e r m e d i a t e  

bulk  c o n t a i n e r   having  four   side  panels   10,  11,  12  and  13  and  a  b o t t o m  

panel   (not  shown).  Each  side  panel   is  p rov ided   with  a  pa i r   o f  

r e i n f o r c e d   a reas   in  the  form  of  bands  21 -   28  (the  purpose  of  wh ich  

wi l l   be  d e s c r i b e d   in  more  d e t a i l   h e r e a f t e r ) .   The  upper  edge  o f  

the  c o n t a i n e r   can  be  fo lded   over  to  provide   a  double  t h i c k n e s s   o f  

m a t e r i a l   51  but  t h i s  i s   not  e s s e n t i a l . .   L i f t i n g   means  in  the  f o r m  

of  loops  15 -   18  of  woven  webbing  are  a t t a c h e d ,   p r e f e r a b l y   b y  

s t i t c h i n g   60,  to  the  r e i n f o r c e d   areas   to  provide   loops  e x t e n d i n g  

from  the  open  upper  edges  of  the  c o n t a i n e r ,   -uhe  loops  being  s t i t c h e d  

through  the  r e i n f o r c e d   areas   and  the  f o l d e d - o v e r   p o r t i o n   51  or  s i n g l e  

l aye r   of  m a t e r i a l .   Any  s u i t a b l e   a t t achment   sewing  t echn ique   can  b e  

used,  but  i t   is  p r e f e r r e d   to  use  the  box  and  cross  p a t t e r n   i l l u s t r a t e d  

in  the  d r a w i n g s .  

The  c o n t a i n e r   can  be  made  up  in  a  v a r i e t y   of  ways  e i t h e r   from  a  

s ing le   seamless   c y l i n d e r   of  woven  f a b r i c   to  which  a  s e p a r a t e  

bottom  or  bottom  and  top  is  a t t a c h e d   or  it   can  be  made  up  from  a  

s i ng l e   l eng th   of  m a t e r i a l   formed  in to   a  c y l i n d e r ,   the  f ree   ends  o f  

said  l e n g t h   of  m a t e r i a l   being  a t t a c h e d   t o g e t h e r ,   p r e f e r a b l y   b y  

s t i t c h i n g ,   to  p rov ide   t u b u l a r   body  with  a  s ing le   side  seam.  As 

b e f o r e ,   a  bottom  and /o r   top  can  then  be  a t t a c h e d   to  the  t u b u l a r  

body  p o r t i o n .   A l t e r n a t i v e l y ,   the  c o n t a i n e r   can  be  made  up  a s  



shown  in  F igure   2  with  a  f i t s t   s i ng l e   l e n g t h  o f   f a b r i c   71  p r o v i d i n g  

two  of  the  s ide   pane l s   and  the  bottom  panel   o f  a  f o u r   s ided   c o n t a i n e r ,  

the  two  side  pane l s   72 ,  73   be ing   s e p a r a t e   l e n g t h s  o f   m a t e r i a l   s e c u r e d  

to  the  edges  of  the  f i r s t   l e n g t h   of  f a b r i c  ( a s   i n d i c a t e d   by  t h e  

d o t t e d   l i n e d   76)  to  complete  the  c o n t a i n e r .   A  t o p  c a n   be  added   i f  

r e q u i r e d .   In  the  i l l u s t r a t e d   embodiment,  a l l  t h e   l e n g t h s   of  f a b r i c  

71,  72,  73  have  r e i n f o r c e d   areas   79  b u t  t h e s e   can  be  omi t t ed   from  t h e  

s ide   pane l s   72,  73  depending  on  the  manner  o f   a t t a chmen t   of  the  l o o p s .  

Each  side  pane l ,   the  b o t t o m  a n d  t o p   of  the  c o n t a i n e r   can  a l so   b e  f o r m e d  

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

form  the  c o n t a i n e r .  

Al though  i t   is  p r e f e r a b l e   to  p rov ide   each  side  panel   of  the  c o n t a i n e r  

with  two  spaced  r e i n f o r c e d   areas   21  -   28,  each  side  panel   can  b e  

p rov ided   with  only  one  or  with  more  than  two   r e i n f o r c e d   a r e a s .   See 

for   i n s t a n c e   the  a l t e r n a t i v e   embodiments  i l l u s t r a t e d   i n  F i g u r e   3 .  

As  i l l u s t r a t e d ,   the  r e i n f o r c e d   a reas   extend  wi thout   i n t e r r u p t i o n  

between  the  top  and  bottom  of  the  c o n t a i n e r .   This  is  the  p r e f e r r e d  

a r rangement   as  i t   more  e f f e c t i v e l y   t r a n s f e r s   the  load   du r ing   l i f t i n g  

over  the  whole  l e n g t h   of  each  side  w a l l .  

The  l i f t i n g   loops  15 -   18  a r e  p r e f e r a b l y   o p e n - e n d e d  l o o p s   a s  

i l l u s t r a t e d ,   the  f ree   ends  of  each  loop  be ing   a t t a c h e d   t o  a  

d i f f e r e n t   r e i n f o r c e m e n t   area   40.  However,  both  f r ee   e n d s  c o u l d  

be  a t t a c h e d   to  the  same  r e i n f o r c e d  a r e a   i f   d e s i r e d   a s  s h o w n  i n  

F i g u r e  3 .  



The  bottom  of  the  c o n t a i n e r   can  be  e i t h e r   a  s e p a r a t e   l e n g t h   o f  

f a b r i c   (with  or  wi thout   r e i n f o r c e d   a r eas )   which  is  s ecu red   to  t h e  

s ide  pane l s   of  the  c o n t a i n e r ,   or  the  bottom  p o r t i o n   of  s ide  p a n e l s  

at  the  co rne r s   of  the  c o n t a i n e r   may  be  a x i a l l y   cut  to  p r o v i d e  

s e p a r a t e   f l a p s   which  may  be  fo lded   inward ly   and  s ecu red   t o g e t h e r .  

If   d e s i r e d ,   an  o u t l e t   spout  (not  shown)  can  be  p r o v i d e d   in  the  b a s e  

of  the  c o n t a i n e r   which  can be  c losed   by  any  s u i t a b l e   means  such  a s  

t i e   s t r i n g s .  

A l t e r n a t i v e l y ,   the  bottom  of  the  c o n t a i n e r   can  be  formed  in to   a  

c o n i c a l   c o n f i g u r a t i o n   by  p r o v i d i n g   a  t a p e r e d   f l ap   at  the  b o t t o m  

of  each  side  panel   and  s t i t c h i n g   t o g e t h e r   a d j a c e n t   f l a p s   to  form  a  

c o n i c a l   base  with  an  o u t l e t   opening  t h e r e i n   which  can  be  c l o s e d  

with  t i e   s t r i n g s .   If   d e s i r e d   an  a d d i t i o n a l   c o v e r i n g   f l ap   can  b e  

s t i t c h e d   to  two  or  more  of  the  bottom  edges  of  the  s ide   pane l s   t o  

p rov ide   e x t r a   s e c u r i t y   for  the  bottom  of  the  c o n t a i n e r ,   t h i s   f l a p  

be ing   cut  open  when  the  c o n t a i n e r   has  to  be  emptied  t h e r e b y  

expos ing   the  fo lded   con ica l   base  which  is  a l lowed  to  un fo ld   out  o f  

the  c o n t a i n e r   body  under  the  weight  of  the  m a t e r i a l   t h e r e i n .   The 

t i e   s t r i n g s   around  the  o u t l e t   in  the  c o n i c a l   base  can  then  b e  

r e l e a s e d   to  open  the  o u t l e t   and  permit   the  c o n t e n t s   of  t h e  

c o n t a i n e r   to  be  emptied  t h e r e f r o m .  

The  top  of  the  c o n t a i n e r   can  be  l e f t   open  or  i t   can  be  c losed   by  a  

s e p a r a t e   panel   p rov ided   with  a  f i l l i n g   opening  or  spout .   One  fo rm 

of  top  c l o su re   is  shown  in  F igures   8  -  1 0 .   The  c o n t a i n e r s   shown 

in  F igu re s   8  and  9  each  c o n s i s t   of  a  g e n e r a l l y   t u b u l a r   body  p o r t i o n  



80  p r o v i d e d   wi th   r e i n f o r c e d   a reas   82.  The  c o n t a i n e r   is  c l o sed   a t  

i t s   lower  end  by  a  s u i t a b l e   c l o s u r e   81  and  has  a  s ide  seam  8 6 .  

The  c o n t a i n e r   can  have  a  g e n e r a l l y   c y l i n d r i c a l   or  oval  c r o s s - s e c t i o n ,  

as  in  F i g u r e s   8  or  10,  or  i t   can  be  r e c t a n g u l a r   or  squa re ,   as  shown 

in  F igure   9 .  

The  top  p o r t i o n   80a  of  the  body  p o r t i o n   is  t u rned   i nward ly   and  h a n d l e s  

or  h a n d l i n g   loops   90  are  then  sewn,  as  at  83,  to  the  doubled  edge  o f  

the  f o l d e d - i n   body  p o r t i o n   but  i t   is  a r ranged   t h a t   the  handle   s t i t c h i n g  

does  not  ex tend   below  the  l e v e l   i n d i c a t e d   by  the  broken  l i n e   8 4 .  

When  the  hand l e s   have  been  secured   in  t h i s   way  i t   is  p o s s i b l e   to  p u l l  

up  the  lower  edge  of  the  t u r n e d - i n   p o r t i o n   80a  of  the  body  p o r t i o n  

and,  when  d e s i r e d ,   the  c o n t a i n e r   can  be  f i l l e d   with  the  m a t e r i a l   t o  

be  t r a n s p o r t e d ,   up  to  a p p r o x i m a t e l y   the  l e v e l   i n d i c a t e d   by  l i n e   84 .  

The  edge  80b  of  the  t u r n e d - i n   p o r t i o n   of  the  body  p o r t i o n   can  t h e n  

be  secured   t o g e t h e r ,   somewhat  in  the  manner  i n d i c a t e d   in  F igure   10.  

To  c lose   t h i s   edge  of  the  f i l l e d   c o n t a i n e r ,   the  t u r n e d - i n   p o r t i o n  

of  the  c o n t a i n e r   near   edge  80b  can  be  p rov ided   with  a  hem  o r  

loops  to  r e c e i v e   a  d r a w - s t r i n g   85.  In  t h i s   way,  the  c o n t a i n e r  

is  made  wi th   the  i n t e g r a l   c l o s u r e ,   s i m p l i f y i n g   m a n u f a c t u r e .  

In  a  bulk   c o n t a i n e r   of  c o n v e n t i o n a l   c o n s t r u c t i o n ,   the  r e g i o n s   o f  

g r e a t e s t   s t r e s s   and  t h e r e f o r e   the  r eg ions   at  which  f a i l u r e   is  mos t  

l i k e l y   to  occur ,   are  the  r e g i o n s   of  a t t achment   of  the  l i f t i n g   l o o p s  

to  the  c o n t a i n e r   body  owing  to  the  s t r e s s e s   a r i s i n g   from  the  t r a n s f e r  

of  load  from  one  pa r t   of  the  s t i t c h e d   c o n s t r u c t i o n   to  a n o t h e r .  



In  o rder   to  i n c r e a s e   the  s t r e n g t h   of  the  c o n t a i n e r s   d e s c r i b e d   and  

to  s u b s t a n t i a l l y   reduce  t h i s   p rob lem, ,  t he   c o n t a i n e r   body  i s  

p rov ided   with  the  r e i n f o r c e d   a reas   21 -   28,  40  and  82  to  wh ich  

the  l i f t i n g   loops  are  a t t a c h e d o  

R e f e r r i n g   now  to  F igu re s   4  and  5,  F igure   4  shows  d i a g r a m m a t i c a l l y   a  

con t inuous   l e n g t h   of  woven  f a b r i c   a long  the  l eng th   of  wh ich  

r e i n f o r c e d   a reas   (shown  in  the  f i g u r e   as  l i n e s )   21  -   28  are  i n t e r -  

woven,  t he re   be ing   e igh t   such  areas   spaced  ac ross   the  width  of  t h e  

f a b r i c .   In  order   to  make  a  c o n t a i n e r   for   i n s t a n c e   as  shown  i n  

F igure   1,  the  width  X  of  the  f a b r i c   is  woven  so  as  to  c o r r e s p o n d  

to  s u b s t a n t i a l l y   the  p e r i m e t e r   s ize  of  the  c o n t a i n e r ,   i . e .   the  sum 

t o t a l   of  the  width  of  the  4  s i d e s .   Lengths  Y  of  f a b r i c   are  c u t  

from  the  con t inuous   l eng th   the  l eng th   Y  being  equal  to  or  g r e a t e r  

than  the  he igh t   of  the  c o n t a i n e r   depending  on  whether   or  not  t h e  

bottom  p o r t i o n   of  the  c o n t a i n e r   body  is  to  be  formed  by  i n w a r d l y  

f o l d i n g   the  s i d e s ,   and  whether   or  not  the  top  edge  is  to  be  f o l d e d  

over.   The  cut  l eng th   of  f a b r i c   is  then  made  up  i n to   a  t u b u l a r  

c o n t a i n e r   by  shaping   i t   about  an  axis  p a r a l l e l   to  the  l i n e s   o f  

r e i n f o r c e m e n t   i . e .   in  the  d i r e c t i o n   of  arrow  A. 

I t   wi l l   be  a p p r e c i a t e d   t ha t   as  the  r e i n f o r c e d   areas   extend  a l o n g  

the  l eng th   of  the  f a b r i c ,   the  r e i n f o r c i n g   yarns  37  axe  i n t e r w o v e n  

with  the  weft  t h r eads   t h e r e o f   In  Figure  5  however,  the  r e i n f o r c i n g  

t h r eads   37  are  i n t e rwoven   with  the  warp  t h reads   of  the  f a b r i c   t o  

p rov ide   a  s e r i e s   of  spaced  r e i n f o r c e d   areas   ex t end ing   across   t h e  

width  of  the  f a b r i c   but  spaced  from  each  o ther   a long  the  l e n g t h  



t h e r e o f .   The  f a b r i c   of  F igure   5  is  woven  so  t h a t  i t s   width  Y 

co r r e sponds   s u b s t a n t i a l l y   to  the  he igh t   of  the  c o n t a i n e r  d e p e n d i n g  

on  whether   or  not  the  bottom  p o r t i o n   is  to  be  i nward ly   f o lded   t o  

p rov ide   the  c o n t a i n e r   bottom  or  whether   the  top  edge  i s   to  b e  

fo lded   over.  Lengths  of  m a t e r i a l   X  are  t h e n  c u t   from  t h e  

con t inuous   l e n g t h   of  f a b r i c ,   the  l e n g t h   X  c o r r e s p o n d i n g   s u b s t a n -  

t i a l l y   to  the  p e r i m e t e r   s ize   of  the  f i n i s h e d   c o n t a i n e r .   The  c u t  

l e n g t h   is  then  made  up  in to   the  c o n t a i n e r   by  shaping   i t   about   a n  

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

arrow  B.  

The  a d d i t i o n a l   yarns   or  th reads   37  can  be  i n t e rwoven   w i t h  t h e   t h r e a d s  

of  the  f a b r i c   in  any  s u i t a b l e   p a t t e r n .   The  base  f a b r i c   i t s e l f   i s  

u s u a l l y   woven  as  a  p l a i n   weave  but  o t h e r   weaves  such  as  t w i l l ,   b a s k e t  

or  r i b b e d   can  be  used.  F igure   6  shows  how  the  r e i n f o r c i n g   t h r e a d s  

of  polyamide  or  p o l y e s t e r   m u l t i f i l a m e n t   37  can  be  i n t e rwoven   as  a  

p l a i n   weave  with  a  base  f a b r i c  o f   p o l y p r o p y l e n e   tapes   35,  36  wh ich  

is  a lso   p l a i n   woven.  Figure   7  on  the  o ther   hand  shows  t h e  

r e i n f o r c i n g   t h r e a d s   37  i n t e r w o v e n  a s   a  r i bbed   weave  wi th   a  p l a i n  

woven  base  f a b r i c .   This  has  been  f o u n d  t o   b e  a n   a d v a n t a g e o u s  

a r rangement   as  i t   a l lows  the  r e i n f o r c e i n g   t h r e a d s  t o   s p r e a d  t h e  

load  dur ing   l i f t i n g   more  evenly  a long  the  l e n g t h   of  the  r e i n f o r c e d  

a reas   on  the  c o n t a i n e r   owing  to  the  sa id   t h r e a d s   be ing   able   to  move 

to  some  e x t e n t   r e l a t i v e   to  t he  body   yarns   more  r e a d i l y   than  i s  

p o s s i b l e   with  a  p l a i n   weave.  

R e f e r r i n g   now  to  F igures   11  to  13,  i t   can  be  s e e n  t h a t   the  p o l y p r o p -  

ylene  warp  ends  36  a r e  t a k e n   from  a  normal  warp  beam  100  in   t h e  



c o n v e n t i o n a l   way  through  the  heald   s h a f t s   r e p r e s e n t e d   at  102  and  

f i n a l l y   out  as  a  woven  f a b r i c   on  to  a  t ake -up   r o l l e r   104.  The 

ends  of  r e i n f o r c i n g   yarn  37  are  taken  from  two  beame t t e s   106  and  

super imposed   over  the  po lyp ropy lene   ends  36  in  the  s e l e c t e d   a r e a s  

(as  shown  in  F igu re s   6  and  7)  to  appear   in  the  f a b r i c   as  r e i n f o r c e d  

areas   21,  22,  40,  79,  82.  As  can  be  seen  from  F igure   13  the  t e n  s i o n  

of  the  ends  37  is  ma in ta ined   by  a  n e g a t i v e   t e n s i o n i n g   device   108 

compr i s ing   a  band  brake  109  c a r r y i n g   a  w e i g h t t o f   20  -   30  lbs .   I n  

a  t y p i c a l   a r rangement   the  beam  100  c a r r i e d   18  ends  per   inch  of  1000 

den ie r   p o l y p r o p y l e n e   tape  36,  and  the  two  beamet te s   106  each  c a r r i e d  

312  ends  of  1680  den ie r   nylon  m u l t i f i l a m e n t .   Each  beamet te   p r o v i d e d  

four   bands  of  78  ends  of  r e i n f o r c i n g   yarns  g iv ing   e igh t   r e i n f o r c e d  

areas   over  the  t o t a l   width  of  the  f a b r i c .   Each  a rea   was  4.5  cm  i n  

width,   and  the  r e i n f o r c e d   areas   were  spaced  a l t e r n a t e l y   37  and  52  cm 

apar t   over  t o t a l   f a b r i c   width  of  361  cm.  The  t e n s i o n   dur ing   open  

shed  on  each  of  the  body  yarns  36  was  750  gm  fo rce ,   and  t ha t   on  t h e  

r e i n f o r c i n g   yarns  37  was  1000  gm  f o r c e .  

P r e f e r a b l y ,   the  r e i n f o r c i n g   t h r e a d s   37  are  r e g u l a r l y   i n t e r w o v e n  

with  the  body  t h r eads   35,  36  so  t ha t   they  are  evenly  spaced  a p a r t  

ac ross   the  width  of  the  r e i n f o r c e d   a r e a s .   However,  the  r e i n f o r c i n g  

t h r e a d s   can  be  in te rwoven   so  tha t   they  are  c l o s e s t   t o g e t h e r   in  t h e  

middle  of  the  s t r i p   and  become  l e s s   c lose   towards  the  edges  t h e r e o f .  

The  warp  and  weft  t h reads   of  the  c o n t a i n e r   base  f a b r i c   and  t h e  

r e i n f o r c i n g   t h r eads   can  each  be  of  any  s u i t a b l e   n a t u r a l   f i b r e   o r  

yarn  of  a  s e m i - s y n t h e t i c   or  s y n t h e t i c   polymer  such  as  p o l y e s t e r ,  



polyamide ,   p o l y o l e f i n   or  p o l y a c r y l i c .   The  f a b r i c   may or  may  n o t  

be  coa ted   or  impregna ted   a f t e r   weaving  to  p rov ide   improved  i n s u l a t i o n ,  

for   i n s t a n c e   w a t e r p r o o f i n g .  

The  l i f t i n g   loops  can  be  of  any  s u i t a b l e   m a t e r i a l   but  p r e f e r a b l y  a  

woven  webbing  of  a  high  t e n s i l e   s y n t h e t i c   t e x t i l e   m a t e r i a l   e . g .  

p o l y e s t e r ,   polyamide  o r  r a y o n ,  i s   u s e d .  

The  completed   c o n t a i n e r   can,  i f   d e s i r e d ,   i n c o r p o r a t e   a  t u b u l a r   l i n e r  

or  a  l i n e r   s p e c i f i c a l l y   shaped  to  f i t   the  con tours   of  the  c o n t a i n e r .  

We  have  found  t h a t   the  r e i n f o r c e d  a r e a s   of  the  i n v e n t i o n   act   b y  

more  than  s imply  s t r e n g t h e n i n g   the  body  f a b r i c .   The  p r i n c i p a l  

o c c a s i o n   of  f a i l u r e   of  an IBC  is  at  the  po in t   where  the  l i f t i n g  

loop  is  a t t a c h e d   to  the  body.  We have  found  t ha t   the  s t i t c h i n g  

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

r e i n f o r c i n g   yarns   much  b e t t e r   t h a n  t h e   p o l y o l e f i n   body  yarns   and  so  

t r a n s f e r s   the  load  more  e f f e c t i v e l y   to  t h e  r e i n f o r c e m e n t   yarns   a n d  

has  l e s s   t endency   to  s l i p .   Thus,  should  f a i l u r e   of  an  IBC  o f  t h e  

i n v e n t i o n   occur ,   i t   w i l l   r a r e l y  b e   at  the  r e g i o n   of  a t t a c h m e n t   o f  

the  l i f t i n g   loop.   Merely  'cramming'   ( i . e .   i n c r e a s i n g   the  d e n s i t y ,  

in  ends  per  inch,   of  the  warp  t h r e a d s   in  c e r t a i n  a r e a s   of  a  f a b r i c )  

the  warp  t h r e a d s   to  produce  a  r e i n f o r c e m e n t   w i l l   not  ach ieve   t h e  

d e s i r e d   s t r e n g t h e n i n g   and  s a f e t y   e f f e c t   s ince   the  gr ip   o f  t h e  

s t i t c h e d   on  l i f t i n g   loops  is  not  i n c r e a s e d ,   nor  are  t he re   i n d e p e n d e n t l y  

t e n s i o n e d   bands  of  r e i n f o r c i n g   yarns  to  take  the  bulk  of  the  s t r e s s ,  

The  f o l l o w i n g   examples  i l l u s t r a t e   t h i s   b e t t e r .  



Examples  

A  base  f a b r i c   was  woven  compr i s ing   18  ends  per  inch  of  1000  d e n i e r  

p o l y p r o p y l e n e   tape ,   t e n a c i t y   6.15  g / d e n i e r ,   and  13  p icks   per  i n c h  

2000  den ie r   p o l y p r o p y l e n e .   E ight   50  mm  wide  r e i n f o r c e d   areas   were  

produced  by  supe r impos ing ,   in  each  a rea ,   85  ends  of  1670  d e c i t e x  

p o l y e s t e r   f i l amen t   as  d e s c r i b e d   above  in  r e l a t i o n   to  f i g u r e s   11  t o  

13.  Lengths  of  t h i s   f a b r i c   were  made  in to   an  IBC  by  f o l d i n g   p a r a l l e l  

to  the  warp  and  j o i n i n g   at  a  s i n g l e   s ide  seam  to  make  the  body,  a n d  

sewing  on  a  s e p a r a t e   bottom  pane l .   Four  webbing  s t r a p s   of  50  mm 

nylon  seat   b e l t   webbing  ( b r e a k i n g   s t r a i n   2500  k i l o s )   were  a t t a c h e d  

ac ross   each  corner   to  the  e igh t   a reas   u s ing   t h ree   box  and  c r o s s  

sewing  p a t t e r n s ,   the  upper  and  lower  p a t t e r n s   having  been  sewn  t w i c e  

to  give  double  the  s t i t c h e s .   The  s ide  seam  and  base  were  sewn  u s i n g  

nylon  th read   in  a  l o c k s t i t c h   p a t t e r n .   The  d imensions   were:  b a s e  

89  cm  square,   he igh t   120  cm. 

For  comparison  f a b r i c s   were  woven  from  the  same  body  yarns  h a v i n g  

e igh t   50  mm  bands  in  which  the  p o l y p r o p y l e n e   warp  ends  were  crammed 

to  give,   r e s p e c t i v e l y ,   64  ends  and  96  ends  in  each  50  mm  band,  i . e .  

a p p r o x i m a t e l y   2  x  and  3  x  the  warp  d e n s i t y .   D i f f i c u l t y   was 

expe r i enced   in  weaving  the  l a t t e r   f a b r i c   and  i t   is  thought   t h a t   i t  

would  not  be  p o s s i b l e   to  weave  a  f a b r i c   in  which  the  warp  d e n s i t y  

was  much  more  than  3  x  by  cramming.  The  f a b r i c s   ( r e f e r r e d   t o  

h e r e a f t e r   as  ' f a b r i c   B'  and  f a b r i c   A'  r e s p e c t i v e l y )   were  made  up  a s  

above,  and  a l l   t h ree   IBC's  were  sent  to  the  UK  Department  of  I n d u s t r y ,  

Na t iona l   E n g i n e e r i n g   Labora to ry   at  Eas t   K i l b r i d e ,   Glasgow  for   t e s t i n g .  

The  t e s t   p rocedure   is  given  b e l o w .  



Test  P r o c e d u r e  

The  t e s t s ,   to  d e s t r u c t i o n ,  w e r e   c a r r i e d   out  on  a  200  KN  A Frame  a n d  

the  IBC  was  c a r r i e d   on  a  H  s p r e a d e r   bar .   P r i o r   to  the  t e s t ,   t h e  

IBC  was  f i l l e d   with  1  ton  of  polymer  g ranu les   and  s u s p e n d e d  i n   t h e  

a i r   on  the  H  s p r e a d e r  f r a m e  w i t h   1  l i f t i n g   loop  on  e a c h  p a r t   of  t h e  

H.  A  f l a t   p l a t e   c o n n e c t e d   to  a  load  ce l l   was  p l a c e d   on  top   o f  t h e  

polymer  i n s i d e   the  bag  as  the  l o a d i n g   dev ice .   At  the  s t a r t  o f   t h e  

t e x t   the  H  frame  was  drawn  v e r t i c a l l y  b y   a  h y d r a u l i c   system  c a u s i n g  

the  p l a t e   to  a p p l y - a   load   to  the  I B C .  T h e   f a i l u r e   could  occur  b y  

the  loops  b r e a k i n g ,   the  f a b r i c   t e a r i n g ,   o r  t h e   bag  s imply  b u r s t i n g .  

On  comple t ion   of  the  t e s t   the  load  r e q u i r e d   to  d e s t r u c t   t h e  b a g   was 

r eco rded   e l e c t r o n i c a l l y .  

The  r e s u l t s   o b t a i n e d   were  a s   f o l l o w s :  

Test  No.  MIF.166 

Fabr i c   A  wi th   96  ends  of  1000  den ie r   p o l y p r o p l e n e   p e r  b a n d .   A t  a  

load  of  3240  kg  the  bag  f a i l e d .   Reason  f o r  f a i l u r e :   two  of  t h e  

r e i n f o r c i n g   bands  shea red   at  the  box  and  cross   sewing where   t h e  

webbing  i s  a t t a c h e d   to  t h e  I B C .  

Test  No.  MIF.167 

Fabr ic   B  with  64  ends  o f  1 0 0 0  d e n i e r   po lyp ropy lene   per  band.   At  a  

load  of  2930  kg  the  bag  f a i l e d .   R e a s o n  f o r  f a i l u r e :   two  of  t h e  

r e i n f o r c i n g   bands  shea red   at  t h e  b o x   and  cross   sewing  where  t h e  

webbing  was  a t t a c h e d   t o  t h e   IBC. 



Test   No.  MIF.174 

85  ends  of  1670  DTX  p o l y e s t e r   per  b a n d .  

At  a  load  of  8515  kg  the  bag  f a i l e d .   Reason  for   f a i l u r e :   the  b a s e  

seam  s p l i t .  

D i s c u s s i o n   of  R e s u l t s  

IBC's  are  normal ly   des igned  to  handle   un i t   loads  between  500  kg  a n d  

3000  kg,  but  the  most  common  r e q u i r e m e n t s   for   f l e x i b l e   IBC's  f rom 

woven  f a b r i c   are  between  1  and  2  tonnes   c a p a c i t y .  

The  r e c o g n i s e d   s a f e t y   f a c t o r s   for   IBC's  are  5  to  1  for   s i n g l e   t r i p  

o p e r a t i o n ,   and  6  to  1  for   r e u s a b l e   a p p l i c a t i o n s .   Consequen t ly ,   f o r  

1  tonne  safe  working  load,   the  minimum  break   on  a  d e s t r u c t i o n   t e s t  

must  be  not  less   than  5000  kg  and  for   2  tonne  c a p a c i t y   10000  k g .  

From  t e s t   MIF.174,  a  s t anda rd   IBC  with  p o l y e s t e r   r e i n f o r c i n g   y a r n s  

which  broke  at  8515  kg.  can  be  r a t e d   IBC  at  1.6  tonnes  safe  w o r k i n g  

load  with  no  problems,   at  a  s a f e t y   f a c t o r   of  5  to  1.  F u r t h e r m o r e ,  

t h i s   IBC  when  t e s t e d   to  d e s t r u c t i o n   f a i l e d   at  the  base  seam,  a l l o w i n g  

the  c o n t e n t s   to  spread  over  an  a rea ,   w h i l s t   the  bag  remains  s u s p e n d e d  

on  i t s   l i f t i n g   loops.   This  des ign   f e a t u r e   gives  an  added  s a f e t y  

f a c t o r :   i t   is  more  dangerous  if   the  whole  load  does  f a l l   as  a  u n i t ,  

p a r t i c u l a r l y   to  persons  working  in  the  a r e a .  

This  e f f e c t   is  achieved  by  the  c o r r e c t   des ign   of  the  IBC  a c c o r d i n g  

to  the  p r e f e r r e d   p r a c t i c e   of  the  i n v e n t i o n .  



The  IBC's  t e s t e d   under  MIF.166  and  167  do  not  meet  the  r e q u i r e d  

s a f e t y   f a c t o r   with  a  1  tonne  load.   Both  IBC's  broke  in  the  same 

manner  on  the  t e s t   to  d e s t r u c t i o n   with  two  of  the  r e i n f o r c i n g   b a n d s  

s h e a r i n g   at  the  po in t   of  sewing  to  the  webbing.  This  r e s u l t e d   i n  

both  IBC's  coming  off   the  r i g   which  in  a  r e a l   l i f e   s i t u a t i o n   c o u l d  

r e s u l t   in  a  f u l l   bag  s h e a r i n g   at  the  l i f t i n g   l o o p s  u n d e r   severe   ' g '  

l o a d i n g ,   e .g .   while   be ing   l i f t e d   on  a  crane  or  f o r k - l i f t   t r u c k .  

The  r eason   fo r   the  f a i l u r e   at  t h i s   po in t   was  e x c e s s i v e   e l o n g a t i o n   o f  

the  p o l y p r o p y l e n e   yarns  in  the  r e i n f o r c i n g   b a n d s .  

As  the  load  du r ing   the  t e x t   i n c r e a s e d ,   the  bands  s t r e t c h e d   e x c e s s i v e l y  

which  r e s u l t e d   in  the  inpu t   force  changing  from  a  v e r t i c a l   p lane   to  a  

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

p o l y p r o p y l e n e   yarns   s h e a r i n g   at  the  sewing  po in t   on  the  bottom  b o x  

and  c r o s s .   This  in  e f f e c t   means  a  low  r e a l i s a t i o n   of  IBC  s t r e n g t h  

in  terms  of  f a b r i c   s t r e n g t h .  

I t   is  a l so   e v i d e n t   t h a t   t a k i n g   in to   account   the  t o t a l   number  of  y a r n s  

used  in  the  r e i n f o r c i n g   bands  in  r e l a t i o n   to  the  s t r e n g t h   r e c o r d e d   on  

the  d e s t r u c t i o n   t e s t   the  f o l l o w i n g   pa r ame te r s   a p p l y :  

I t   is  ev iden t   from  the  above  f a c t o r s   t h a t   f a b r i c   A  gave  a  very   p o o r  

s t r e n g t h   r e a l i s a t i o n   and  t h i s   undoub ted ly   is  due  to  the  f a c t   t h a t  



the  yarns  were  crammed  very  t i g h t   in  weaving.  This  conf i rms  t h e  

view  a f t e r   weaving,  t ha t   96  ends  of  1000  d e n i e r   per  50  mm  band  i s  

as  f a r   as  one  can  go  when  us ing   our  s t a n d a r d   base  f a b r i c   of  18  x  13.  



1.  A  m e t h o d   of   m a k i n g   a  f l e x i b l e   bag   f o r  t h e  

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

w e a v i n g   a  b a s e   f a b r i c  f r o m   b o d y   y a r n s ,   s u p e r i m p o s i n g  

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

w e a v i n g   o f   t h e   b a s e   f a b r i c ,   f o r m i n g   t h e  f a b r i c  s o -  

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

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

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

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

y a r n s .  

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

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

b o d y   y a r n s   d u r i n g   w e a v i n g .  

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

r e i n f o r c i n g   y a r n s   a r e  a t   a  maximum  t e n s i o n  o f   f r o m   10  t o  

50%  g r e a t e r   t h a n   t h a t   o f  t h e   body   y a r n s   d u r i n g   w e a v i n g .  

4.  A  m e t h o d   as  c l a i m e d  i n   any  of   c l a i m s   t o  3  

w h e r e i n   t h e   or   e a c h  r e i n f o r c e d   a r e a   e x t e n d s  b e t w e e n  

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

or   e a c h   l e n g t h   of   m a t e r i a l  b e i n g   f o r m e d   i n t o   t h e  b a g  

so  t h a t   t h e   r e i n f o r c e d  a r e a s   e x t e n d   b e t w e e n   t h e  t o p   a n d  

b o t t o m   t h e r e o f .  

5 .  A   m e t h o d   a s  c l a i m e d  i n   a n y  o f   c l a i m s   1  to   4 

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

c o u n t s   in  t h e   r a n g e  1 0 0 0   to   2 2 0 0  d e n i e r .  

6.  A  m e t h o d   as  c l a i m e d  i n   a n y  o f   c l a i m s   1  to   5 

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

a  d i f f e r e n t   c o u n t   to   t h e   b o d y   y a r n s .  
7.  A  m e t h o d   as  c l a i m e d   in  c l a i m  6  w h e r e i n   t h e  

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

y a r n s .  
8.  A  m e t h o d   as  c l a i m e d   in  a n y  o f   c l a i m s   1  to   7 



w h e r e i n   t h e   r e i n f o r c i n g   y a r n s   a r e   y a r n s   or  t h r e a d s   o f  

d i f f e r e n t   t e n s i l e   s t r e n g t h   t h a n   t h e   body   y a r n s .  

9.  A  m e t h o d   as  c l a i m e d   in   c l a i m   8  w h e r e i n   t h e  

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

t h a n   t h e   body   y a r n s .  

10.  A  m e t h o d   as  c l a i m e d   in   any  of  c l a i m s   1  t o   9 

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

m a t e r i a l   f r om  t h e   body   y a r n s .  

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

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

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

p o l y a m i d e   and   t h e   l i k e .  

12.  A  m e t h o d   as  c l a i m e d   in  c l a i m   11  in  w h i c h   t h e  

r e i n f o r c i n g   y a r n s   h a v e   a  t e n a c i t y   of   a t   l e a s t   6 . 5  

g / d e n i e r .  

13.  A  m e t h o d   as  c l a i m e d   in  c l a i m   12  in   w h i c h   t h e  

r e i n f o r c i n g   y a r n s   have   a  t e n a c i t y   of   a b o u t   8  g / d e n i e r .  

14.  A  m e t h o d   as  c l a i m e d "   in   any  of  c l a i m s   1  to   13  

in  w h i c h   t h e   r e i n f o r c i n g   y a r n s   a r e   f ed   to  t h e   loom  f r o m  

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

c o n s i s t i n g   of  b e a m s ,   b e a m e t t e s   and  c r e e l s .  

15.  A  m e t h o d   as  c l a i m e d   in  any  of  c l a i m s   1  to   14 

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

fo rm  r e i n f o r c e d   b a n d s   of  a r e a s   o r   f rom  40  mm  to   60  mm 

in  w i d t h   and  e a c h   r e i n f o r c e d   a r e a   c o n t a i n s   f r o m   8 0 , 0 0 0  

to  2 0 0 , 0 0 0   d e n i e r   of   r e i n f o r c i n g   y a r n .  
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