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Improvements  in  bulk  transport  bags. 

A  bulk  transport  bag  comprises  a  bag  body  (10)  made  of 
a  flexible  fabric  coated  with  a  plastics  material  such  as  PVC, 
and  lifting  webs  defining  lifting  loops  (26),  which  lifting  webs 
are  made  of  a  fabric  web  impregnated  and/or  coated  with  a 
plastics  material  such  as  PVC  compatible  with  that  coated  on 
the  body  fabric,  the  lifting  webs  and  bag  body  (10)  being 
bonded  together  through  said  compatible  plastics  materials 
effectively  to  form  an  integral  structure.  Anti-peel  devices  (30, 
34  or  38)  are  preferably  provided  at  the  upper  periphery  of  the 
side  wall  (12)  of  the  bag  body  (10),  where  the  bonded  regions 
of  the  lifting  webs  separate  from  the  bag  body  (10)  to  form  the 
lifting  loops  (26). 



T h i s   i n v e n t i o n   r e l a t e s   to  a  b u l k   t r a n s p o r t   b a g ,  

i . e .   a  bag  of  s u i t a b l y   t r e a t e d   f l e x i b l e   m a t e r i a l  

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

m a t e r i a l s ,   i . e .   m a t e r i a l s   such   as  p u l v e r u l e n t   or  g r a n u l a r  

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

a  bag ,   i n c l u d i n g   l i q u i d   m a t e r i a l s .  

At  t he   p r e s e n t   t i m e   t h e r e   e x i s t   r e l a t i v e l y   c h e a p ,   o n e -  

t r i p   bags   i n t e n d e d   to  be  d i s p o s e d   of  a f t e r   one  u s e ,   a n d  

e x p e n s i v e ,   m u l t i p l e - t r i p   bags   c a p a b l e   of  r e - u s e   many  t i m e s .  

The  l a t t e r   bags   a r e   c o m m o n l y   made  of  p l a s t i c s   c o a t e d   f a b r i c ,  

w i t h   a  main  m a t e r i a l s - c o n t a i n i n g   b o d y ,   a  t op   i n l e t   c h u t e   a n d  

a  b o t t o m   o u t l e t   s p o u t .   Means  a r e   i n c o r p o r a t e d   in  t he   b a g  

to  e n a b l e   i t   to  be  l i f t e d   f rom  t h e   t o p ,   as  by  a  f o r k   l i f t  

t r u c k ,   to  f a c i l i t a t e   f i l l i n g   w i t h   t he   t o p   i n l e t   open   o r  

e m p t y i n g   w i t h   t h e   b o t t o m   o u t l e t   o p e n ,   and  to  f a c i l i t a t e  

l o a d i n g   and  u n l o a d i n g   t h e   bag  on  to  or  f rom  a  t r a n s p o r t i n g  

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

c o m p r i s e   a  s t e e l   band   or  c o l l a r   a r o u n d   t h e   t op   of  t h e   m a i n  

b o d y ,   and  a  yoke   means   w h i c h   c o o p e r a t e s   w i t h   t h e   c o l l a r   t o  

s u p p o r t   t he   bag .   The  yoke   means   may  be  a  p a r t   of  t h e   b a g  

a s s e m b l y   or  be  s e p a r a b l e   t h e r e f r o m .   In  e i t h e r   c a s e ,   t h e  

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

t e r m s   of  l a b o u r   and  m a t e r i a l s ,   and  makes   t he   r e - u s a b l e   b u l k  

t r a n s p o r t   bag  an  e x p e n s i v e   i t e m .   M u l t i p l e   t r i p   bags   o f  

t he   a f o r e m e n t i o n e d   t y p e   a r e   known,   in  p a r t i c u l a r ,   f r o m  



U.K.  P a t e n t   S p e c i f i c a t i o n s   No.  1 1 2 9 9 1 7   and  No.  1 1 7 7 7 4 5 .  

A n o t h e r   t y p e   of  m u l t i p l e   t r i p   bag  is  known  f r o m  

U.K.  P a t e n t   S p e c i f i c a t i o n s   No.  1455874   a n d  N o .   1 4 8 4 9 8 4 .  

T h i s   bag  has  a  s t i t c h e d   p o l y p r o p y l e n e   body   w i t h   l i f t i n g  

l o o p s   s t i t c h e d   t h e r e t o ,   and  can   be  p r o v i d e d   w i t h   an  i n n e r  

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

c h u t e   w h i c h   p r o j e c t s   t h r o u g h   an  a p e r t u r e   in  t h e   b o t t o m   w a l l  

of  t h e   p o l y p r o p y l e n e   b o d y .   The  i n n e r   l i n e r   is  f o r   s i n g l e  

t r i p   or  v e r y   l i m i t e d   m u l t i p l e   t r i p   u s e .   As  is   c l e a r   f r o m  

t h e   same  p a t e n t e e s '   e a r l i e r   U.K.  P a t e n t   S p e c i f i c a t i o n s   N o .  

1431581  and  No.  1 4 3 1 5 8 2 ,   r e l a t i v e l y   c o m p l i c a t e d   and  c o s t l y  

hemming   and  s t i t c h i n g   p r o c e d u r e s   a r e   n e c e s s a r y   in  a n  

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

b e t w e e n   t h e   l i f t i n g   l o o p s   and  t h e   body   of  t he   bag ,   h a v i n g  

r e g a r d   to   t h e   f a c t   t h a t   a  bag  may  c a r r y   a  l o a d   of  1 0 0 0  k g  

or  m o r e .   F u r t h e r m o r e ,   t h e   s t i t c h i n g   r e n d e r s   t h e   body  o f  

t h e   bag  p e r v i o u s   to  m o i s t u r e   so  t h a t ,   f o r   t he   t r a n s p o r t   o f  

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

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

o t h e r   f u n c t i o n s   t h e   l i n e r   may  be  i n t e n d e d   to  p e r f o r m .  

S i m p l e r   b u l k   t r a n s p o r t   b a g s ,   a l l e g e d l y   f o r   m u l t i -  

t r i p   use   b u t   in  p r a c t i c e   much  l e s s   d u r a b l e   t h a n   t h o s e  

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

s t i t c h e d   e i t h e r   d i r e c t l y   to  t h e   w a l l   of  t h e   bag  or  to  a  

r e i n f o r c i n g   p a t c h   s e c u r e d   to  t h e   w a l l   of  t he   bag ,   or  b e i n g  

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

of  t h e   b a g .  

I t   is  a  g e n e r a l   o b j e c t   of  t h i s   i n v e n t i o n   to   p r o v i d e  

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

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

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

i n v e n t i o n   c o m p r i s e s   a  ma in   m a t e r i a l s - c o n t a i n i n g   body   w i t h  



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

and  l i f t i n g   means   a t t a c h e d   to  s a i d   b o d y ,   w h e r e i n   t h e   b o d y  

is  made  of  a  f a b r i c   c o a t e d   w i t h   a  p l a s t i c s   m a t e r i a l ,   a n d  

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

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

c o m p a t i b l e   w i t h   t he   p l a s t i c s   c o a t i n g   on  t h e   body   m a t e r i a l ,  

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

p l a s t i c s   c o a t e d   body  t h r o u g h   s a i d   c o m p a t i b l e   p l a s t i c s  

m a t e r i a l s .  

In  t h e   bag  in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e  

l i f t i n g   means   e f f e c t i v e l y   f o r m s   an  i n t e g r a l   p a r t   of  t h e   b a g  

s t r u c t u r e ,   as  t h e   p l a s t i c s   m a t e r i a l s   of  t he   p l a s t i c s   c o a t e d  

bag  body  and  of  t he   p l a s t i c s   t r e a t e d   webs  e f f e c t i v e l y   t e n d  

to  m e r g e   i n t o   one  a n o t h e r   when  t h e   body  and  bag  a r e   b o n d e d  

t o g e t h e r ,   as  by  p l a s t i c s   w e l d i n g .  

In  u s e ,   when  t h e   bag  is  v e r t i c a l l y   l i f t e d   by  t h e  

l i f t i n g   w e b s ,   t he   s t r e s s e s   on  t h e   c o n n e c t i o n s   b e t w e e n   t h e  

l i f t i n g   webs  and  t h e   bag  body  a c t   s u b s t a n t i a l l y   in  t h e   p l a n e s  

in  w h i c h   t h e   webs  a r e   b o n d e d   to  t h e   b o d y .   In  t h e s e   p l a n e s ,  

t he   s t r e n g t h   of  t he   bonds   can  be  a t   l e a s t   as  g r e a t   as  t h a t  

of  t h e   body  and  web  f a b r i c s ,   i . e .   g r e a t l y   in  e x c e s s   of  t h e  

l o a d   of  m a t e r i a l   c a r r i e d   in  t h e   bag .   For  e x a m p l e ,   e a c h  

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

1 0 , 0 0 0   k g .  

F u r t h e r m o r e ,   t h e   body   of  t h e   bag  i s   n o t   p e n e t r a t e d  



by  s t i t c h i n g   w h e r e   t h e   l i f t i n g   means   is  c o n n e c t e d .   In  a  

p r e f e r r e d   a r r a n g e m e n t ,   t h e   body  of  t h e   bag  is   n o t   p e n e t r a t e d  

by  any  s t i t c h i n g   or  by  any  o t h e r   f a s t e n i n g s ,   f i x i n g s   o r  

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

i n l e t   and  o u t l e t   b e i n g   s e a l e d   to  t h e   bag  body  so  t h a t   t h e  

bag  is  t h e r e b y   r e n d e r e d   w h o l l y   i m p e r v i o u s   to  l i q u i d   w h e n  

t h e   i n l e t / o u t l e t   a r e   c l o s e d .   The  bag  can   t h u s   be  u s e d   t o  

c a r r y   m a t e r i a l s   w h i c h   m u s t   be  k e p t   d r y ,   s u c h   as  h y g r o s c o p i c  

m a t e r i a l s .   F u r t h e r m o r e ,   t h e   bag  may  h a v e   s u i t a b l e   i n l e t s  

and  o u t l e t s   s e a l e d   t h e r e t o   to  e n a b l e   s a i d   bag  to  be  u s e d   f o r  

t h e   t r a n s p o r t a t i o n   of  l i q u i d s .  

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

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

l e n g t h   t h e r e o f   to  t h e   s i d e   w a l l   of  t h e   ma in   b o d y ,   so  t h a t  

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

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

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

Fou r   l i f t i n g   l o o p s   a t   90  d e g r e e s   a n g u l a r   s p a c i n g s   w i l l   o f t e n  

be  c o n v e n i e n t .  

A g a i n ,   e a c h   l i f t i n g   web  is   p r e f e r a b l y   b o n d e d   a l o n g  

two  l i n e a r   r e g i o n s   of  t h e   bag  body   s p a c e d   a r o u n d   t h e   s i d e  

w a l l   t h e r e o f .   Such  l i n e a r   b o n d i n g   r e g i o n s   may  be  v e r t i c a l  

in  t h e   u p r i g h t   c o n d i t i o n   of  t h e   bag  b o d y .   H o w e v e r ,   m o r e  

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

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

f o r   e a c h   web  a r e   i n c l i n e d   when  t h e   bag  i s   in  i t s   u p r i g h t  



c o n d i t i o n .   The  two  i n c l i n e d   l i n e a r   b o n d i n g   r e g i o n s   may  

meet   a t   t he   u p p e r   p e r i p h e r y   of  t h e   s i d e   w a l l   of  t h e   b a g .  

Each  l i f t i n g   l o o p   is  p r e f e r a b l y   b o n d e d   to  t h e   b a g  

body  o v e r   i t s   e n t i r e   l e n g t h   on  e a c h   s i d e   of  t he   i n t e r -  

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

e a c h   b o n d e d   l i f t i n g   web  can   be  c o v e r e d   by  a  b o n d e d   p a t c h  

of  p l a s t i c s   c o a t e d   f a b r i c ,   t h e r e b y   to  fo rm  an  a n t i - p e e l  

d e v i c e .   In  t h i s   way,   r i s k   of  a c c i d e n t a l   or  d e l i b e r a t e  

a b u s e   of  t he   b a g ,   b r o u g h t   a b o u t   by  a t t e m p t s   to  p e e l   t h e  

b o n d e d   l i f t i n g   web  f rom  t h e   bag  b o d y ,   s t a r t i n g   f rom  t h e  

ends   of  t he   web,   is  m i n i m i s e d .  

In  t h i s   c o n t e x t ,   w h e r e a s   t he   e x t r e m e l y   h i g h   s t r e n g t h  

of  t he   p l a s t i c s   b o n d s   b e t w e e n   t h e   l i f t i n g   webs  and  t h e   b a g  

body  i n t h e   p l a n e s   of  s a i d   bonds   has   been   r e f e r r e d   t o ,   t h e  

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

so  g r e a t ,   and  may  be  l e s s   t h a n   100  kg.   I t   is  t h e r e f o r e  

d e s i r a b l e   to  p r o t e c t   t h e   bag  a g a i n s t   damage   d u e ,   f o r  

e x a m p l e ,   to  a  p e e l i n g   f o r c e   a p p l i e d   to  one  or  more   of  t h e  

bonds   when ,   f o r   e x a m p l e   due  to  i m p r o p e r l y   a p p l i e d   l i f t i n g  

f o r c e s ,   one  or  more  of  t h e   l i f t i n g   l o o p s   is  p u l l e d   o u t w a r d l y  

f rom  the   bag .   T h u s ,   in  a  p r e f e r r e d   a r r a n g e m e n t ,   a d j a c e n t  

e a c h   p o i n t   w h e r e   a  p l a s t i c s   t r e a t e d   web  s e p a r a t e s   f rom  t h e  

body  of  t he   bag  to  f o rm  t h e   l i f t i n g   m e a n s ,   t h e   web  p a s s e s  

t h r o u g h   an  a n t i - p e e l   d e v i c e   f o r   p r e v e n t i n g   t e a r i n g   of  t h e   w e b  

f rom  t he   body  when  t h e   l i f t i n g   means   is   s u b j e c t   to  an  o u t w a r d  



p e e l i n g   f o r c e   a t   an  a n g l e   to  t he   v e r t i c a l .   The  a n t i - p e e l  

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

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

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

in  t h e   p l a n e s   of  s a i d   b o n d s .  

Each   s a i d   a n t i - p e e l   d e v i c e   may  c o m p r i s e   an  e y e l e t   i n  

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

p e r i p h e r y   of  t h e   s i d e   w a l l   of  t h e   bag  b o d y ,   or  i t   m a y  

c o m p r i s e   an  a p e r t u r e   f o r m e d   b e t w e e n   an  u p p e r   edge   r e g i o n  

of  t h e   s i d e   w a l l   of  t h e   bag  body  and  one  or  more  s t r i p s   o f  

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

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

or  s t r i p s   d e f i n i n g   s a i d   a p e r t u r e s .  

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

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

l i f t i n g   means   a r e   each   b o n d e d   to  t h e   s i d e   w a l l   of  t h e   b a g  

body  a t   an  a n g l e   to  t h e   v e r t i c a l ,   w i t h   web  p o r t i o n s   of  e a c h  

web  c r o s s i n g   one  a n o t h e r   in  t he   m a n n e r   of  b r a c e s   to   p a s s  

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

s i d e   w a l l   of  t h e   b a g .  

As  i s   g e n e r a l l y   c o n v e n t i o n a l   in  a  bag  f o r   b u l k  

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

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

c h u t e   o p e n i n g   t h r o u g h   a  t o p   w a l l   of  t h e   bag  body   and  a  

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



bag  b o d y ,   a l l   s a i d   p a r t s   of  t h e   bag  body  b e i n g   made  o f  

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

to  d e f i n e   a  bag  of  p r e d e t e r m i n e d   s h a p e .   The  s a i d   p r e -  

d e t e r m i n e d   s h a p e   may  be  c i r c u l a r ,   p o l y g o n a l   or  s q u a r e ,   f o r  

e x a m p l e ,   b u t   in  a l l   c a s e s   t h e   b o n d i n g   of  t h e   p l a s t i c s  

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

i m p e r v i o u s   to  l i q u i d .   For  t h e   t r a n s p o r t a t i o n   of  l i q u i d s ,  

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

p e r m a n e n t l y   s e a l e d ,   and  a  p l u g   or  s p i g o t   s e a l e d   in  p o s i t i o n ,  

e i t h e r   in  t he   b o t t o m   w a l l   of  t h e   bag  or  a t   t h e   b o t t o m   o f  

t h e   s i d e   w a l l   t h e r e o f ,   to  e n a b l e   l i q u i d   to  be  p o u r e d   o f f .  

P r e f e r a b l y ,   t he   bag  body   is  c o a t e d   and  t h e   l i f t i n g  

webs  a r e   i m p r e g n a t e d   a n d / o r   c o a t e d   w i t h   t h e   same  p l a s t i c s  

m a t e r i a l .   By  way  of  e x a m p l e ,   t h e   bag  body  may  be  made  o f  

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

webs  made  of  p o l y e s t e r   f a b r i c   i m p r e g n a t e d   a n d / o r   c o a t e d  

w i t h   PVC. 

The  i n v e n t i o n   w i l l   now  be  e x e m p l i f i e d   w i t h   r e f e r e n c e  

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

F i g u r e   1  is  a  p e r s p e c t i v e   v i e w   of  a  b u l k   t r a n s p o r t  

bag  in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ;  

F i g u r e   2  shows  a  d e t a i l   of  t h e   bag  of  F i g u r e   1;  a n d  

F i g u r e s   3  and  4  show  p o s s i b l e   m o d i f i c a t i o n s   to  t h e  

l i f t i n g   means   f o r   t he   b a g .  

In  F i g u r e   1,  t h e   b u l k   t r a n s p o r t   bag  c o m p r i s e s   a  b a g  



b o d y ,   g e n e r a l l y   d e s i g n a t e d   10,  made  of  a  f l e x i b l e   f a b r i c  

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

m a t e r i a l   s u c h   as  PVC.  The  bag  body   is  g e n e r a l l y   o f  

c i r c u l a r   c r o s s - s e c t i o n ,   w i t h   a  s i d e   w a l l   12,  t op   w a l l   14 

to  w h i c h   is   f i t t e d   a  c e n t r a l   i n l e t   c h u t e   16,  and  a  b o t t o m  

w a l l   18  to   w h i c h   is   f i t t e d   a  c e n t r a l   o u t l e t   s p o u t   2 0 .  

A l l   t h e s e   p a r t s   of  t h e   bag  a r e   made  of  t h e   same  p l a s t i c s  

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

b o n d e d   t o g e t h e r   by  p l a s t i c s   w e l d i n g   so  as  to  f o rm  t h e   b a g  

body  10  of  t h e   p r e d e t e r m i n e d   s h a p e   i l l u s t r a t e d .   W e l d e d  

r e g i o n s   a r e   i n d i c a t e d   by  t h e   r e f e r e n c e   22.  The  b o t t o m  

w a l l   18,  w h i c h   is   l i k e w i s e   w e l d e d   to  t h e   s i d e   w a l l   12,  c a n  

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

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

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

T ie   c o r d s   24  a r e   p r o v i d e d   f o r   c l o s i n g   t he   i n l e t   c h u t e  

16  and  o u t l e t   s p o u t   20.  H o w e v e r ,   i f   t h e   bag  i s   to  be  u s e d  

f o r   t r a n s p o r t a t i o n   of  l i q u i d s ,   t h e   o u t l e t   s p o u t   20  may  b e  

o m i t t e d   or  s e a l e d   c l o s e d ,   and  a  p l u g   or  s p i g o t   s e a l i n g l y  

f i t t e d   i n t o   t h e   b o t t o m   w a l l   18,  or  i n t o   t h e   b o t t o m   of  t h e  

s i d e   w a l l   1 2 .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e   bag  body   i s  

p r o v i d e d   w i t h   l i f t i n g   l o o p s   26.  T h e s e   a r e   made  of   w e b  

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

m a t e r i a l   c o m p a t i b l e   w i t h   t h a t   c o a t e d   on  t h e   body   f a b r i c .  



T h u s ,   t h e   l i f t i n g   webs  may  c o n v e n i e n t l y   be  i m p r e g n a t e d  

w i t h   t he   same  m a t e r i a l   as  t h a t   c o a t e d   on  t h e   body  f a b r i c ,  

f o r   e x a m p l e   PVC.  D e p e n d i n g   on  t h e   n a t u r e   of  t h e   w e b  

f a b r i c ,   t h e   l i f t i n g   webs  may  be  i m p r e g n a t e d   a n d / o r   c o a t e d  

w i t h   t h i s   p l a s t i c s   m a t e r i a l .   In  a l l   i n s t a n c e s ,   t h e  

l i f t i n g   webs  have   end  p o r t i o n s   28  b o n d e d ,   e a c h   o v e r   i t s  

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

12  of  t he   bag  body  10.  T h i s   b o n d i n g   o p e r a t i o n   is   c o n -  

v e n i e n t l y   e f f e c t e d   by  p l a s t i c s   w e l d i n g .   As  a  r e s u l t ,   t h e  

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

t he   i m p r e g n a t e d   a n d / o r   c o a t e d   l i f t i n g   web  f a b r i c   t e n d   t o  

merge   i n t o   one  a n o t h e r ,   e f f e c t i v e l y   to  f o r m   t h e   bag  b o d y  

and  the   l i f t i n g   webs  i n t o   an  i n t e g r a l   s t r u c t u r e .   T h e  

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

end  p o r t i o n s   28  f o r m s   a  c o r r e s p o n d i n g   l i f t i n g   l o o p   2 6 ,  

wh ich   s t a n d s   up  f rom  t h e   u p p e r   p e r i p h e r y   of  t he   s i d e   w a l l  

12  of  t he   bag  body  1 0 .  

In  t he   e m b o d i m e n t   i l l u s t r a t e d   in  F i g u r e   1,  and  a s  

shown  in  e n l a r g e m e n t   in  t h e   d e t a i l   of  F i g u r e   2,  t h e   e n d  

p o r t i o n s   28  of  e a c h   l i f t i n g   web  a r e   b o n d e d   to  t he   bag  b o d y  

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

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

p e r i p h e r y   of  t he   s i d e   w a l l   12  of  t h e   bag  body   10,  w h e r e   t h e  

web  c r o s s e s   o v e r   i t s e l f   in  t h e   m a n n e r   of  b r a c e s .   T h e  

f o r m a t i o n   of  t h e   l i f t i n g   l o o p s   26  in  t h i s   way,   a l t h o u g h   n o t  



e s s e n t i a l ,   h a s  ' t h e   a d v a n t a g e   t h a t   l i f t i n g   f o r c e s   a c t i n g  

t h r o u g h   t h e   b o n d e d   end  p o r t i o n s   28  of  t h e   l i f t i n g   webs  a r e  

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

12  of  t h e   bag  body  1 0 .  

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

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

l o o p s   26  a r e   p u l l e d   a t   l e a s t   p a r t i a l l y   in  a  r a d i a l l y  

o u t w a r d s   d i r e c t i o n   d u r i n g   l i f t i n g ,   a r e   a d e q u a t e l y   r e s i s t e d ,  

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

t h e   s i d e   w a l l   12  of  t h e   bag  body  10  a t   e a c h   p o i n t   w h e r e   t h e  

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

l o o p   26.  In  t h e   e m b o d i m e n t   of  F i g u r e s   1  and  2  e a c h   s u c h  

a n t i - p e e l   d e v i c e   c o m p r i s e s   a  s t r i p   30  of  p l a s t i c s   c o a t e d  

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

s i d e   w a l l   12.  Each  s t r i p   30  is  b o n d e d   a t   i t s   end  r e g i o n s  

32  to   t h e   s i d e   w a l l   12,  and  has   an  i n t e r m e d i a t e   u n b o n d e d  

p o r t i o n   34  w h i c h   in  c o m b i n a t i o n   w i t h   t h e   s i d e   w a l l   b e h i n d  

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

a t   t h e   p o i n t   w h e r e   i t   c r o s s e s   o v e r   i t s e l f   to   f o r m   t h e  

l i f t i n g   l o o p   26.  I t   is   a t   t h i s   c r o s s - o v e r   p o i n t   t h a t   t h e  

b o n d e d   end  p o r t i o n s   28  of  t h e   l i f t i n g   web  t e r m i n a t e ,   a n d  

t h e   a n t i - p e e l   s t r i p   30  t h u s   a b s o r b s   r a d i a l l y   o u t w a r d   f o r c e s  

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

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

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



a c t i n g   on  t he   bonds   a r e   r e s t r i c t e d   to   t h e   p l a n e s   of  t h e  

b o n d s ,   in  w h i c h   p l a n e s   t he   b o n d s   a r e   more  t h a n   a d e q u a t e l y  

s t r o n g   to  r e s i s t   such   s t r e s s e s .  

F i g u r e   3  shows  a  m o d i f i c a t i o n   of  t h e   bag  in  w h i c h   a  

d i f f e r e n t   fo rm  of  a n t i - p e e l   d e v i c e   i s   e m p l o y e d   a t   t h e   u p p e r  

p e r i p h e r y   of  t h e   s i d e   w a l l   12  of  t h e   bag  body .   In  t h i s  

m o d i f i c a t i o n ,   t he   top   w a l l   of  t h e   bag  body  is  p l a s t i c s  

w e l d e d   to  t he   s i d e   w a l l   to  f o rm  an  u p s t a n d i n g   hem  36,  a n d  

each   a n t i - p e e l   d e v i c e   c o m p r i s e s   an  e y e l e t   d e v i c e   38  i n c o r -  

p o r a t e d   in  t h i s   hem.  In  a d d i t i o n ,   in  t h e   m o d i f i c a t i o n   o f  

F i g u r e   2,  each   end  40  of  e a c h   l i f t i n g   web,  w h e r e   b o n d e d   t o  

t he   s i d e   w a l l   12  of  t he   bag  body  r e m o t e   f rom  t he   l i f t i n g  

l o o p   26,  is  p r o t e c t e d   by  a  p a t c h   42  of  p l a s t i c s   c o a t e d  

f a b r i c   p l a s t i c s   w e l d e d   to  t h e   s i d e   w a l l   so  as  to  c o v e r  

s u c h   end  40  of  t he   web.  T h i s   p r e v e n t s   a c c e s s   to  t he   e n d s  

40  of  t he   l i f t i n g   web  and  t h u s   m i n i m i s e s   r i s k   of  a c c i d e n t a l  

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

t h e   l i f t i n g   web,  s t a r t i n g   f rom  t h e s e   e n d s .  

F i g u r e   4  shows  a n o t h e r   m o d i f i c a t i o n   in  w h i c h   t h e  

b o n d e d   end  p o r t i o n s   28  of  e a c h   l i f t i n g   web  a r e   p o s i t i o n e d  

v e r t i c a l l y   on  the   s i d e   w a l l   12  of  t h e   bag  b o d y .   A n t i - p e e l  

d e v i c e s   42  s i m i l a r   to  t h o s e   shown  in  F i g u r e   3  a r e   e m p l o y e d  

at   t he   l o w e r   ends   40  of  e a c h   web.  At  t h e   u p p e r   p e r i p h e r y  

of  t he   s i d e   w a l l   12,  two  a n t i - p e e l   d e v i c e s   a r e   p r o v i d e d   f o r  

e a c h   l i f t i n g   l o o p   26,  as  t h e   l i n e a r   b o n d e d   r e g i o n s   28  o f  



t h e   web  a r e   s p a c e d   a p a r t   in  p a r a l l e l .   Each   s u c h   a n t i -  

p e e l   d e v i c e   a t   t h e   u p p e r   p e r i p h e r y   of  t h e   s i d e   w a l l   of  t h e  

bag  body  is   of  s i m i l a r   f o r m   to  t h a t   shown  in  F i g u r e   2,  b u t  

a  s i n g l e   s t r i p   44  of  p l a s t i c s   c o a t e d   f a b r i c   e x t e n d i n g  

a r o u n d   t h e   e n t i r e   u p p e r   p e r i p h e r y   of  t h e   s i d e   w a l l   is  u s e d  

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

h a v i n g   a l t e r n a t i n g   b o n d e d   p o r t i o n s   46  and  n o n - b o n d e d  

p o r t i o n s   4 8 .  

C l e a r l y ,   v a r i o u s   o t h e r   m o d i f i c a t i o n s   of  t h e   a b o v e -  

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

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

in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n   i s   n o t   r e s t r i c t e d   to   u s e  

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

i m p r e g n a t i n g   m a t e r i a l s   r e f e r r e d   t o .   I t   is  e s s e n t i a l   o n l y  

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

t r e a t e d   w i t h   c o m p a t i b l e   p l a s t i c s   m a t e r i a l s   w h i c h   can   b e  

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

i n t e g r a l   s t r u c t u r e .  

In  g e n e r a l ,   a t   t h e   p r e s e n t   t i m e ,   i t   is   p r a c t i c a b l e  

f o r   t h e   b a s e   f a b r i c   of  t h e   bag  a n d / o r   l i f t i n g   webs  to  b e  

made  of  p o l y e s t e r ,   p o l y p r o p y l e n e   or  p o l y a m i d e   ( n y l o n ) ,   o r  

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

to  be  an  i m p r e g n a t i o n   a n d / o r   c o a t i n g   of  PVC,  p o l y u r e t h a n e   o r  

s y n t h e t i c   r u b b e r   ( n e o p r e n e ) ,   or  a  l a m i n a n t   c o a t i n g   of  s u c h  

m a t e r i a l s .  



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

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

w e l d i n g   or  p u l s e   w e l d i n g   may  be  e m p l o y e d   i n s t e a d   of  t h e  

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

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

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

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

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

Where   n e o p r e n e   is  e m p l o y e d   as  a  c o a t i n g   f o r   t he   bag  f a b r i c ,  

i t   w i l l   g e n e r a l l y   be  n e c e s s a r y   a l s o   to  e m p l o y   n e o p r e n e   a s  

t he   c o a t i n g   on  t he   web  f a b r i c ,   in  o r d e r   to  a c h i e v e   t h e  

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

In  o t h e r   i n s t a n c e s ,   h o w e v e r ,   i t   is  p o s s i b l e   to  e f f e c t   t h e  

bond  b e t w e e n   a  PVC  c o a t i n g   on  t h e   bag  f a b r i c   and  a  p o l y -  

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

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

such   m a t e r i a l s   on  one  f a b r i c   and  a  s i n g l e   c o a t i n g   o r  

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



1.  A  b u l k   t r a n s p o r t   bag  c o m p r i s i n g   a  main   m a t e r i a l s -  

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

m a t e r i a l   to  be  c a r r i e d ,   and  l i f t i n g   means   a t t a c h e d   to   s a i d  

b o d y ,   w h e r e i n   t he   body   i s   made  of  a  f a b r i c   c o a t e d   w i t h   a  

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

c o m p r i s e s   a  p l u r a l i t y   of  f a b r i c   webs  (26)  c o a t e d   a n d / o r  

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

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

l i f t i n g   webs  b e i n g   b o n d e d   to  t h e   p l a s t i c s   c o a t e d   body   ( 1 0 )  

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

2.  A  b u l k   t r a n s p o r t   bag  a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r -  

i s e d   in   t h a t   e a c h   s a i d   p l a s t i c s   t r e a t e d   l i f t i n g   web  i s  

b o n d e d   a t   b o t h   s i d e s   of  an  i n t e r m e d i a t e   p o r t i o n  o f   t h e  

l e n g t h   t h e r e o f   to  t h e   s i d e   w a l l   of  t h e   main   b o d y ,   so  t h a t  

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

of  t h e   ma in   b o d y ,   t h e   p l u r a l i t y   of  l i f t i n g   l o o p s   b e i n g  

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

'3.  A  b u l k   t r a n s p o r t   bag  a c c o r d i n g   to  c l a i m   2,  c h a r a c t e r -  

i s e d   in  t h a t   e a c h   l i f t i n g   web  is   b o n d e d   a l o n g   two  l i n e a r  

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

4.  A  b u l k   t r a n s p o r t   bag  a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r -  

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

when  t h e   bag  is   in  i t s   u p r i g h t   c o n d i t i o n ,   and  m e e t   a t   t h e  



u p p e r   p e r i p h e r y   of  t he   s i d e   w a l l   of  t he   b a g .  

5.  A  b u l k   t r a n s p o r t   bag  a c c o r d i n g   to  c l a i m   3  or  c l a i m  

4,  c h a r a c t e r i s e d   in  t h a t   e a c h   l i f t i n g   web  is  b o n d e d   to  t h e  

bag  body  o v e r   i t s   e n t i r e   l e n g t h   on  e a c h   s i d e   of  t h e   i n t e r -  

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

e a c h   b o n d e d   l i f t i n g   web  is   c o v e r e d   by  a  b o n d e d   p a t c h   o f  

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

d e v i c e .  

6.  A  b u l k   t r a n s p o r t   bag  a c c o r d i n g   to  a n y  o n e   of  c l a i m s  

1  to  5,  c h a r a c t e r i s e d   in  t h a t   t he   body  of  t h e   bag  is  n o t  

p e n e t r a t e d   by  any  s t i t c h i n g   or  by  any  o t h e r   f a s t e n i n g s ,  

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

o u t l e t ,   s a i d   i n l e t   and  o u t l e t   b e i n g   s e a l e d   to  t h e   bag  b o d y  

so  t h a t   t he   bag  is  t h e r e b y   r e n d e r e d   w h o l l y   i m p e r v i o u s   t o  

l i q u i d   when  t he   i n l e t / o u t l e t   a r e   c l o s e d .  

7.  A  b u l k   t r a n s p o r t   bag  a c c o r d i n g   to  any  of  c l a i m s   1 

to  6,  c h a r a c t e r i s e d   in  t h a t ,   a d j a c e n t   e a c h   p o i n t   w h e r e   a  

p l a s t i c s   t r e a t e d   web  s e p a r a t e s   f rom  t h e   body   of  t h e   bag  t o  

fo rm  t he   l i f t i n g   m e a n s ,   t h e   web  p a s s e s   t h r o u g h   an  a n t i - p e e l  

d e v i c e   f o r   p r e v e n t i n g   t e a r i n g   of  t h e   web  f rom  t h e   b o d y  

when  the   l i f t i n g   means  is  s u b j e c t   to  an  o u t w a r d   p e e l i n g  

f o r c e   a t   an  a n g l e   to  t h e   v e r t i c a l .  

8.  A  b u l k   t r a n s p o r t   bag  a c c o r d i n g   to  c l a i m   7,  c h a r a c t e r -  

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

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



body  a t   an  a n g l e   to  t h e   v e r t i c a l ,   w i t h   web  p o r t i o n s   o f  

e a c h   web  c r o s s i n g   one  a n o t h e r   in  t h e   m a n n e r   of  b r a c e s   t o  

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

t h e   s i d e   w a l l   of  t h e   b a g .  

9.  A  b u l k   t r a n s p o r t   bag  a c c o r d i n g   to  a n y  o n e   of  c l a i m s  

1  to  8,  c h a r a c t e r i s e d   in  t h a t   t h e   c l o s a b l e   i n l e t   and  o u t l e t  

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

of  t he   bag  body  and  a  c e n t r a l   o u t l e t   s p o u t   o p e n i n g   ou t   o f  

a  b o t t o m   w a l l   of  t he   bag  b o d y ,   a l l   s a i d   p a r t s   of  t he   b a g  

body  b e i n g   made  of  p i e c e s   of  t he   same  p l a s t i c s   c o a t e d   f a b r i c  

b o n d e d   t o g e t h e r   to  d e f i n e   a  bag  of  p r e d e t e r m i n e d   s h a p e .  

10.  A  b u l k   t r a n s p o r t   bag  a c c o r d i n g   to  any  of  c l a i m s   1 

to  9,  c h a r a c t e r i s e d   in  t h a t   t he   bag  body  is   c o a t e d   and  t h e  

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

p l a s t i c s   m a t e r i a l .  
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