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©  Dunnage  bag  with  anti-dilatation  features  and  method  for  making  same. 

@  A  dunnage  bag  and  method  for  making  the  bag  are 
disclosed  in  which  the  bag  casing  has  a  plurality  of 
outwardly  extending  end  flaps  (253a,253b)  and  a  plurality  of 
outwardly  extending  corner  flaps  (270a,270b)  on  each  side  of 
the  end  flaps  (253a,253b).  The  end  flaps  are  folded  over  at 
each  end  of  the  casing  and  secured  to  the  opposite  wall.  The 
corner  flaps  (270a,270b)  are  folded  inwardly  and  tucked 
inside  the  opposite  wall  to  provide  a  support  at  each  bladder 
corner  to  prevent  dilatation  of  the  bladder  (232)  during  and 
after  inflation. 



T e c h n i c a l   F i e l d  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  d u n n a g e  

b a g s ,   and  more   p a r t i c u l a r l y ,   to   i n f l a t a b l e   d u n n a g e  

b a g s .  

B a c k g r o u n d   of   t h e   I n v e n t i o n  

C o n v e n t i o n a l   i n f l a t a b l e ,   d i s p o s a b l e   d u n n a g e  

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

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

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

of   one  or  more   p l i e s   of  m a t e r i a l ,   u s u a l l y   p a p e r .  
Such  d u n n a g e   bags   a r e   u s e d   in  c a r g o   o r  

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

s p a c e s   b e t w e e n   t h e   c a r g o   or  b e t w e e n   t h e   c a r g o   and  t h e  

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

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

a n d / o r   t he   w a l l s   of   t he   f r e i g h t   c a r r i e r .   The  d u n n a g e  

b a g s   a r e   p l a c e d   b e t w e e n   the   c a r g o   in  a  d e f l a t e d  

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

( u s u a l l y   a i r )   to   a  c e r t a i n   d e s i g n   p r e s s u r e ,   u s u a l l y  

b e t w e e n   two  and  s i x   p o u n d s   pe r   s q u a r e   i n c h   g a u g e ,  

d e p e n d i n g   upon   t h e   s i z e   and  w a l l   s t r u c t u r e   of  t h e  

p a r t i c u l a r   b a g .  

D u r i n g   i n f l a t i o n   of  t he   d u n n a g e   b a g ,   t h e  

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

f o r c e s   a s s o c i a t e d   w i t h   the   gas  i n f l a t i o n   p r o c e s s .  
P o r t i o n s   of   t h e   b l a d d e r ,   i f   no t   s u i t a b l y   s u p p o r t e d ,  

may  be  e x c e s s i v e l y   s t r e s s e d   and  may  f a i l .  

T y p i c a l l y ,   t he   d u n n a g e   bag  b l a d d e r   i s  

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

of  t h e   b l a d d e r   a d j a c e n t   the   c o r n e r s   of  t he   c a s i n g .  

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

t y p i c a l l y   h a v e   end  f l a p s   wh ich   a r e   f o l d e d   o v e r   t h e  



e n d s   of   t h e   b l a d d e r   and  s e c u r e d   in  t h e   f o l d e d   o v e r  

p o s i t i o n   to   t h e   c a s i n g   w a l l .   The  end  f l a p s   may  be  a s  

wide   as  t h e   c a s i n g ,   s l i g h t l y   w i d e r   t h a n   t he   c a s i n g ,  

or  s l i g h t l y   n a r r o w e r   t h a n   t he   c a s i n g .  

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

d u n n a g e   b a g s   a r e   t h o s e   d e s c r i b e d   in  t he   U . S .   p a t e n t s  

to  L u d l o w ,   No.  3 , 3 6 5 , 1 1 6 ;   to   H o l l i s ,   No.  3 , 5 5 6 , 3 1 8 ;  

to   E v a n s ,   No.  Re.  2 7 , 7 8 7 ;   to   Shaw,   No.  3 , 8 0 8 , 9 8 1 ;  

to   B a x t e r ,   No.  3 , 9 5 5 , 6 9 0 ;   and  to   R o b b i n s ,   N o .  

4 , 1 3 6 , 7 8 8 .   The  end  c l o s u r e s   i l l u s t r a t e d   in  a l l   o f  

t h e s e   p a t e n t s   i n v o l v e   t h e   use   of   end  f l a p s   o n  t h e  

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

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

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

c a s i n g .   Some  or  a l l   of  t h e s e   f o l d e d   end  f l a p s   a r e  

t h e n   s e c u r e d   to   e a c h   o t h e r   a n d / o r   a d j a c e n t   p l i e s   o f  

the   w a l l   i n t o   w h i c h   t h e y   have   b e e n   i n s e r t e d .  

D i s c o v e r y   and  A n a l y s i s   of  T e c h n i c a l   P r o b l e m s  

The  i n v e n t o r s   of  t h e   i n s t a n t   i n v e n t i o n   h a v e  

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

f o l d e d   o v e r   end  f l a p s   p r o v i d e   a d e q u a t e   s u p p o r t   f o r  

the   end  of   t h e   b l a d d e r .   F u r t h e r ,   t h e y   h a v e   f o u n d   i t  

d e s i r a b l e   to   e n s u r e   t h a t   t he   b l a d d e r   i t s e l f   i s  

p r o p e r l y   p o s i t i o n e d   in  t he   bag  w i t h   t h e   e x t e r i o r  

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

c l o s e   t o ,   t h e   f o l d e d   o v e r   end  f l a p s   so  t h a t ,   when  t h e  

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

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

e x c e s s i v e   s t r e s s e s .  

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

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

b l a d d e r   r e l a t i v e   to  t he   e n c a s i n g   s h e e t s   may  n o t  

a l w a y s   be  e f f e c t e d .   I f   t h e r e   i s   e x c e s s i v e   s p a c e  

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

of  e i t h e r   or  b o t h   c a s i n g   e n d s ,   t h e n   t h e   b l a d d e r ,  



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

d i l a t a t i o n   of   t h e   b l a d d e r   may  c a u s e   the   b l a d d e r .   t o  

b u r s t .  

In  v i e w   of  t he   i n v e n t o r s '   d i s c o v e r y   of  t h e  

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

w o u l d   be  d e s i r a b l e   to   p r o v i d e   a  d u n n a g e   bag  end  f o l d  

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

c l o s e l y   r e s e m b l i n g   the   c o n t o u r   of  t he   b l a d d e r   in  t h e  

bag  o r ,   a t   l e a s t ,   p r o v i d i n g   more  s u p p o r t   fo r   t h e  

b l a d d e r   and  r e d u c i n g   t he   t e n d e n c y   of  t he   b l a d d e r   t o  

d i l a t a t e .  

F u r t h e r ,   i t   wou ld   be  d e s i r a b l e   to  p r o v i d e   a  

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

c o u l d   be  v i s u a l l y   c h e c k e d   even   a f t e r   an  end  f l a p   h a s  

b e e n   f o l d e d   o v e r   t he   c a s i n g   e n d .  

In  p r o v i d i n g   an  i m p r o v e d - d u n n a g e   b a g  

s t r u c t u r e   t o   b e t t e r   s u p p o r t   t he   d u n n a g e   bag  b l a d d e r ,  

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

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

r e l a t i v e l y   s i m p l e   m a n n e r   w i t h o u t   r e q u i r i n g   e x c e s s i v e  

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

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

Summary  of  t h e   I n v e n t i o n  

A c c o r d i n g   to   one  a s p e c t   of  t he   i n v e n t i o n ,   a  

m u l t i - p l y   d u n n a g e   bag  c o m p r i s i n g   an  i n f l a t a b l e  

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

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

s h e e t   a t   a t   l e a s t   one  end  of  t h e   b a g .   A  p a i r   o f  

s e p a r a t e   c o r n e r   f l a p s   a re   a l s o   p r o v i d e d   a t   the   b a g  

end  on  e a c h   s h e e t   w h i c h   p e r m i t   t he   p o s i t i o n   of  t h e  

b l a d d e r ,   when  i n s e r t e d   i n t o   the   c a s i n g ,   to  b e  

o b s e r v e d   d u r i n g   f o l d i n g   of  the   end  f l a p s .   The  c o r n e r  

f l a p s   a r e   f o l d e d   t o g e t h e r   i n w a r d l y   f rom  the   bag  s i d e  

edge   and  p o s i t i o n e d   d i r e c t l y   or  i n d i r e c t l y   a b o v e   t h e  

b l a d d e r   so  as  to  s u p p o r t   a  c o r n e r   of  the   b l a d d e r  

d u r i n g   and  a f t e r   i n f l a t i o n .  



To  fo rm  t h e   c a s i n g   f o r   an  i n d i v i d u a l   b a g ,   a  

d e s i r e d   l e a d i n g   l e n g t h   is   s e v e r e d ,   w i t h   a  p l u r a l i t y  

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

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

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

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

t h e   c a s i n g   s i d e   e d g e s   a n d ,   s i m i l a r l y ,   a l l   of  t h e   b a c k  

w a l l s   of  t h e   s h e e t s   f o r m i n g   t h e   back   w a l l   of  t h e  

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

s e g m e n t   s u b s t a n t i a l l y   p e r p e n d i c u l a r   to  t he   c a s i n g  

s i d e   e d g e s .   In  t he   p r e f e r r e d   e m b o d i m e n t ,   t he   t w o  

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

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

w a l l s   of   t h e   c a s i n g   w i t h   two  T - s h a p e d   c u t s ,   one  o f  

t h e   T - s h a p e d   c u t s   b e i n g   made  a t   one  s i d e   edge   of  t h e  

c a s i n g   and  t h e   o t h e r   of  t he   T - s h a p e d   c u t s   b e i n g   m a d e  

a t   t h e   o p p o s i t e   s i d e   of  t h e   c a s i n g   so  as  to   s e v e r   t h e  

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

l e n g t h   of   t h e   c a s i n g   t u b e   and  to   d e f i n e   t h e  

a b o v e - d e s c r i b e d   end  f l a p   and  c o r n e r   f l a p   s t r u c t u r e .  

The  n o v e l   s t r u c t u r e   i s   e s p e c i a l l y   e f f e c t i v e  

w i t h   m u l t i - p l y ,   d i s p o s a b l e   d u n n a g e   bags   h a v i n g   p a p e r  

r e i n f o r c i n g   s h e e t s .   H o w e v e r ,   t h e   s t r u c t u r e   w o u l d  

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

b a g s   and  w i t h   r e u s a b l e   d u n n a g e   b a g s .  

N u m e r o u s   o t h e r   a d v a n t a g e s   and  f e a t u r e s   o f  

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

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

i n v e n t i o n   and  of  one  e m b o d i m e n t   t h e r e o f ,   f r om  t h e  

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

B r i e f   D e s c r i p t i o n   of   t he   D r a w i n g s  

In  t he   a c c o m p a n y i n g   d r a w i n g s   f o r m i n g   p a r t   o f  

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

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

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

t y p e   of  c o n v e n t i o n a l ,   s i n g l e   p l y   d u n n a g e   bag  c a s i n g ;  



F i g u r e   2  is   a  g r e a t l y   e n l a r g e d ,   f r a g m e n t a r y ,  

p a r t i a l   c r o s s - s e c t i o n a l   view  of  the  s i d e   of  a n  

i n f l a t e d   d u n n a g e   bag  i n c o r p o r a t i n g   the  d u n n a g e   b a g  

c a s i n g   i l l u s t r a t e d   in  F i g u r e   1 ;  

F i g u r e   3  is   a  f r a g m e n t a r y ,   p l a n   v iew  t a k e n  

g e n e r a l l y   a l o n g   t he   p l a n e   3-3  in  F i g u r e   2 ;  

F i g u r e   4  is   a  s c h e m a t i c   d i a g r a m   i l l u s t r a t i n g  

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

fo rm  t he   i n d i v i d u a l   d u n n a g e   bag  c a s i n g   i l l u s t r a t e d   i n  

F i g u r e   1 ;  

F i g u r e   5  i s   a  s c h e m a t i c   d i a g r a m   i l l u s t r a t i n g  

t he   end  f l a p   c u t t i n g   c o n f i g u r a t i o n   of  the   i n d i v i d u a l  

d u n n a g e   bag  c a s i n g   of  F i g u r e   1 ;  

F i g u r e   6  is  a  p e r s p e c t i v e   view  of  a  n o v e l ,  

s i n g l e   p l y   d u n n a g e   bag  c a s i n g ;  

F i g u r e   7  is   a  s c h e m a t i c   d i a g r a m   i l l u s t r a t i n g  

t he   f o r m a t i o n   of  a  c a s i n g   t u b i n g   from  which   t h e  

s i n g l e   d u n n a g e   bag  c a s i n g   i l l u s t r a t e d   in  F i g u r e   6  i s  

u l t i m a t e l y   f a b r i c a t e d ;  

F i g u r e   8  i s   a  s c h e m a t i c   d i a g r a m ,   s i m i l a r   t o  

F i g u r e   7,  bu t   i l l u s t r a t i n g   the  bo t tom  w a l l   of  t h e  

c a s i n g   t u b i n g ;  

F i g u r e   9  is   a  s c h e m a t i c   d i a g r a m ,   s i m i l a r   t o  

F i g u r e   7,  bu t   i l l u s t r a t i n g   an  a d d i t i o n a l   f a b r i c a t i o n  

s t e p ;  

F i g u r e   10  is   a  t a b l e   showing  the   s e q u e n c e  

fo r   c u t t i n g   the   c a s i n g   t u b i n g   of  F i g u r e   7  to  form  t h e  

d u n n a g e   bag  c a s i n g   i l l u s t r a t e d   in  F i g u r e   6 ;  

F i g u r e   11  is  a  s c h e m a t i c   d i a g r a m   s i m i l a r ,   t o  

F i g u r e   7,  bu t   i l l u s t r a t i n g   the  f a b r i c a t i o n   of  a  

t w o p l y   c a s i n g   t u b i n g   f rom  two  r e i n f o r c i n g   s h e e t s ;  

F i g u r e   12  is  a  f r a g m e n t a r y ,   p l a n   view  of  o n e  

end  of  the  c o m p l e t e d ,   t w o - p l y   dunnage   bag  c a s i n g  

i l l u s t r a t e d   as  b e i n g   f a b r i c a t e d   in  F i g u r e   11,  b u t  

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



F i g u r e   13  is   an  e n l a r g e d ,   f r a g m e n t a r y ,  

c r o s s - s e c t i o n a l   v i e w   t a k e n   g e n e r a l l y   a l o n g   t he   p l a n e  

1 3 - 1 3   in  F i g u r e   1 2 ;  

F i g u r e   14  i s   a  f r a g m e n t a r y ,   p e r s p e c t i v e   v i e w  

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

F i g u r e   12,   bu t   w i t h   p o r t i o n s   of  t he   s t r u c t u r e   c u t  

away  to  b e t t e r   i l l u s t r a t e   t h e   i n t e r i o r   a r r a n g e m e n t ;  

F i g u r e   15  i s   a  v i ew   s i m i l a r   to   F i g u r e   14  b u t  

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

f o l d e d   o v e r   on  t o p   of   t h e   b l a d d e r ;  

F i g u r e   16  i s   an  e n l a r g e d ,   c r o s s - s e c t i o n a l  

v i e w   of  t h e   f o l d e d   s t r u c t u r e   of  F i g u r e   15  s h o w i n g   t h e  

end  f l a p   of  t he   i n n e r m o s t   c a s i n g  s h e e t   a d h e s i v e l y  

s e c u r e d   to  t he   w a l l   of  t h e   i n n e r m o s t   c a s i n g   s h e e t ;  

F i g u r e   17  i s   a  v i e w   s i m i l a r   to   F i g u r e   15  b u t  

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

c a s i n g   b e i n g   s q u e e z e d   t o g e t h e r   and  moved  i n w a r d l y  

t o w a r d   t he   ma in   p o r t i o n   of  t he   d u n n a g e   bag  c a s i n g ;  

F i g u r e   18  is   a  v i ew   s i m i l a r   to   F i g u r e   1 7 . b u t  

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

d u n n a g e   bag  c a s i n g   o p e n   e n d ;  

F i g u r e   19  i s  a   f r a g m e n t a r y ,   p l a n   v i ew   of  t h e  

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

in  F i g u r e   1 8 ;  

F i g u r e   20  i s   a  v i ew   s i m i l a r   to   F i g u r e   18  b u t  

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

f o l d e d   o v e r   and  t u c k e d   i n t o   t he   d u n n a g e   bag  c a s i n g  

e n d ;  

F i g u r e   21  i s   a  f r a g m e n t a r y ,   c r o s s - s e c t i o n a l  

v i e w   of  t he   d u n n a g e   bag  s t r u c t u r e   i l l u s t r a t e d   i n  

F i g u r e   20  bu t   w i t h   t h e   o u t e r m o s t   c a s i n g   s h e e t   s e c u r e d  

in  p l a c e   w i t h   a d h e s i v e   on  t o p   of  t h e   f o l d e d   end  f l a p  

of   t h e   o u t e r m o s t   p l y ;   a n d  

F i g u r e   22  i s   a  f r a g m e n t a r y ,   c r o s s - s e c t i o n a l  

v i e w   of   t h e   end  of   a  d u n n a g e   bag  s h o w i n g   a n o t h e r   f o r m  



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

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

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

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

c o n f i g u r a t i o n .  

D e s c r i p t i o n   of  t he   P r e f e r r e d   E m b o d i m e n t  

T h i s   i n v e n t i o n   is   s u s c e p t i b l e   of  e m b o d i m e n t  

in  many  d i f f e r e n t   f o r m s .   T h e r e   i s   shown  in  t h e  

d r a w i n g s   and  w i l l   h e r e i n   be  d e s c r i b e d   p r e f e r r e d  

e m b o d i m e n t s   of  t he   i n v e n t i o n .   I t   s h o u l d   b e  

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

to   be  c o n s i d e r e d   as  an  e x e m p l i f i c a t i o n   of  t h e  

p r i n c i p l e s   of   t h e   i n v e n t i o n   and  is   n o t   i n t e n d e d   t o  

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

T h e  p r e c i s e   s h a p e s   and  s i z e s   of  t h e  

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

e s s e n t i a l   to   t he   i n v e n t i o n   u n l e s s   o t h e r w i s e  

i n d i c a t e d .   U n l e s s   o t h e r w i s e   i n d i c a t e d ,   the   p a r t i c u l a r  

s h a p e s   and  r e l a t i v e   s i z e s   a r e   shown  to  b e s t  

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

For   e a s e   of  d e s c r i p t i o n ,   the   d u n n a g e   b a g  

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

and  t e r m s   s u c h   as  f r o n t   or  t o p ,   back   or  b o t t o m ,  

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

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

h o w e v e r ,   t h a t   t he   d u n n a g e   bag  may  be  m a n u f a c t u r e d ,  

s t o r e d ,   t r a n s p o r t e d ,   u s e d   and  s o l d   in  an  o r i e n t a t i o n  

o t h e r   t h a n   t he   p o s i t i o n   d e s c r i b e d .  

The  c h o i c e   of  m a t e r i a l s   u sed   in  f a b r i c a t i n g  

t h e   d u n n a g e   bag  is   d e p e n d e n t   upon  the   p a r t i c u l a r  

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

s k i l l e d   in  t he   a r t   w i l l   a p p r e c i a t e .   The  t e c h n i q u e  

fo r   p r o d u c i n g   t h e   m a t e r i a l s   and  many  of  t he   s u b -  

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



a re   w e l l   known  in  t h e   a r t   and  do  n o t   c o n s t i t u t e ,   a s  

s u c h ,   any  p a r t   of  t h e   p r e s e n t   i n v e n t i o n .  

P r e s e n t   D u n n a g e   Bag  S t r u c t u r e  

F i g u r e   1  i l l u s t r a t e s   t he   e x t e r i o r  s h r o u d   o r  

c a s i n g   30  u s e d   in  some  t y p e s   of  c o n v e n t i o n a l   d u n n a g e  

b a g s .   The  c a s i n g   30  may  be  made  f rom  a  s i n g l e   s h e e t  

or  p l y   31  of   m a t e r i a l   as  i l l u s t r a t e d ,   or  may  i n c l u d e  

a  p l u r a l i t y  o f   s h e e t s .   For  i l l u s t r a t i v e   p u r p o s e s ,  
t h e   c a s i n g   30  i l l u s t r a t e d   in  F i g u r e   1  i s   s h o w n  a s  

c o m p r i s i n g   o n l y   one  s h e e t   or  p l y   31 .   I t   i s   to  b e  

u n d e r s t o o d   t h a t   c o n v e n t i o n a l   d u n n a g e   bag  c a s i n g s   30 

t y p i c a l l y   c o m p r i s e   b e t w e e n   two  and  s i x   s u c h   s h e e t s   o r  

p l i e s .   E x a m p l e s   of  c o n v e n t i o n a l . m u l t i - p l y   d u n n a g e  

b a g s   f a b r i c a t e d   f rom  s u c h   c a s i n g s  3 0   a r e   d e s c r i b e d  

and  i l l u s t r a t e d   in  t h e   U . S .   P a t e n t   No.  3 , 3 6 5 , 1 1 6   a n d  

t he   U . S .   P a t e n t   No.  4 , 1 3 6 , 7 8 8 .  

T y p i c a l l y ,   t he   p r o t e c t i v e   r e i n f o r c i n g   s h e e t  

or  s h e e t s   31  a r e   made  of  K r a f t   p a p e r   or  o t h e r  

s u i t a b l e   m a t e r i a l   and  e n c a s e   a  b l a d d e r   32  ( p o s i t i o n e d  

w i t h i n   c a s i n g   30  in  F i g u r e s   2  and  3 ) .   The  b l a d d e r   32  

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

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

t h i s   e n d ,   t h e   d u n n a g e   bag  is   p r o v i d e d   w i t h   a  

c o n v e n t i o n a l   v a l v e   or  i n f l a t i o n   means   ( n o t  

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

w i t h   p r e s s u r i z e d   gas   f rom  an  e x t e r i o r   s o u r c e   of  g a s  
and  f o r   r e t a i n i n g   t he   p r e s s u r i z e d   gas   w i t h i n   t h e  

i n f l a t e d   b a g .   The  b l a d d e r   32  i s   t y p i c a l l y   made  b y  

c o n v e n t i o n a l   t e c h n i q u e s   s e p a r a t e l y   f r o m   t h e   c a s i n g   3 0  

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

c a s i n g   3 0 .  

Each   c a s i n g   p l y   or  r e i n f o r c i n g   s h e e t   3 1  

t y p i c a l l y   has   two  p a r a l l e l   l o n g i t u d i n a l   edge   p o r t i o n s  

34  and  36.  One  of  t h e   l o n g i t u d i n a l   edge   p o r t i o n s   3 6  

of  t h e   s h e e t   is   o v e r l a p p e d   w i t h ,   and  s e c u r e d   t o ,   t h e  



o t h e r   l o n g i t u d i n a l   edge   p o r t i o n   34  of  the   s h e e t .   T h e  

s h e e t   31  is   s u b s t a n t i a l l y   f l a t   b e t w e e n   the   s i d e  

m a r g i n s   a n d  d e f i n e s   a  f r o n t   or  t op   w a l l   41  and  a  b a c k  

or  b o t t o m   w a l l   43  b e t w e e n   t h e   s i d e   m a r g i n s   of  t h e  

c a s i n g .  

In  b o t h   t h e   s i n g l e   and  m u l t i - p l y   b a g s ,   t h e  

f r o n t   w a l l   41  of   e a c h   p l y   31  t e r m i n a t e s   a t   one  end  t o  

d e f i n e   one  end  of  t he   bag  f r o n t   w a l l   ( t he   r i g h t - h a n d  

end  of  t h e   c a s i n g   in  F i g u r e   1 ) .   S i m i l a r l y ,   a t   t h e  

o t h e r   end  of   t h e   bag  (a t   t h e   l e f t - h a n d   end  of  t h e  

c a s i n g   in  F i g u r e   I ) ,   t h e   back   w a l l   43  of  e a c h   p l y   31  

t e r m i n a t e s   to   d e f i n e   t h e   o t h e r   end  of  the   bag  b a c k  

w a l l .  

As  b e s t   i l l u s t r a t e d   in  F i g u r e   1,  t he   b a c k  

w a l l   43  of   e a c h   c a s i n g   s h e e t   31  e x t e n d s   b e y o n d   t h e  

e n d s   of  t h e   bag  f r o n t   w a l l s   41  to   f o r m   an  end  f l a p  

53.  S i m i l a r l y ,   t h e   f r o n t   w a l l   41  of  each   c a s i n g  

s h e e t   31  e x t e n d s   b e y o n d   t he   e n d s   of  back  w a l l s   43  a t  

t he   o t h e r   end  of  t h e   c a s i n g   to   fo rm  an  end  f l a p   5 1 .  

The  end  f l a p s   may  h a v e   t h e   same  w i d t h   as  the   c a s i n g  

or  may  be  s l i g h t l y   w i d e r   or  s l i g h t l y   n a r r o w e r .  

T y p i c a l l y   t h e   i n f l a t a b l e   b l a d d e r   32  i s  

p l a c e d   in  a  d e f l a t e d   c o n d i t i o n   w i t h i n   the   c a s i n g   30  

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

d i s p o s a b l e   d u n n a g e   b a g s   h a v i n g   an  e x t e r i o r   c a s i n g   3 0 ,  

t he   i n f l a t a b l e   b l a d d e r   32  has   a  g e n e r a l l y   r e c t a n g u l a r  

s h a p e   when  d e f l a t e d .   The  two  o p p o s i t e   ends   of  t h e  

r e c t a n g u l a r   b l a d d e r   a r e   p o s i t i o n e d   a d j a c e n t   the   e n d s  

of  t he   d u n n a g e   bag  c a s i n g .   One  end  of  t he   b l a d d e r   i s  

p o s i t i o n e d   a d j a c e n t   t he   end  of  t he   f r o n t   w a l l   41  o f  

t he   bag  and  t h e   o t h e r   end  of  t he   b l a d d e r   32  i s  

p o s i t i o n e d   a d j a c e n t   t he   end  of  t he   r e a r   w a l l   43  o f  

t h e  b a g .   The  end  f l a p s   51  and  53  a re   t h e n   f o l d e d  

o v e r   t h e   o p e n e d  e n d s   of  t he   c a s i n g   and  s e c u r e d   in  a  

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



T h e r e   a r e   a  v a r i e t y   of  ways  in  w h i c h   t he   e n d  

f l a p s   of  c a s i n g s   may  be  f o l d e d   and  p o s i t i o n e d  

r e l a t i v e   to  t h e   s h e e t   or  s h e e t s   in  t he   o p p o s i t e   w a l l  

of  t h e   b a g .   E x a m p l e s   of   s u c h   end  f l a p   f o l d  

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

U . S .   P a t e n t   Nos .   3 , 3 6 5 , 1 1 6   and  4 , 1 3 6 , 7 8 8 .   In  a  

m u l t i - p l y   b a g ,   t h e   end  f l a p s   may  be  i n t e r l e a v e d  

b e t w e e n   t h e   s h e e t s   of  t he   o p p o s i t e   w a l l  o f   t he   b a g .  

The  end  f l a p s   may  be  a r r a n g e d   in  one  or  more   n e s t e d  

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

s e p a r a t e l y   i n t e r l e a v e d   b e t w e e n   t h e   s h e e t s   of   t h e  

o p p o s i t e   w a l l   of  t h e   c a s i n g .   One  or  more   o f   t h e   e n d  

f l a p s   may  be  p o s i t i o n e d   on  t he   o u t s i d e   of   t h e  

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

one  or  more  of  t h e   end  f l a p s   may  be  p o s i t i o n e d  

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

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

may  be  g l u e d   or  s e c u r e d   by  o t h e r   means   a t   t h e i r  

l o c a t i o n s   in   t h e   o p p o s i t e   w a l l   of  t h e   c a s i n g .   On  t h e  

o t h e r   h a n d ,   some  of  t h e   f o l d e d   o v e r   end  f l a p s   may  n o t  

be  d i r e c t l y   s e c u r e d ,   b u t   r a t h e r ,   may  be  h e l d   b y  

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

c a s i n g .  

The  p r e s e n t   i n v e n t i o n   c o n t e m p l a t e s   a n  

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

d u n n a g e   bag  c a s i n g   and  t h i s   i m p r o v e m e n t   may  b e  

a p p l i e d   to   a  m u l t i - w a l l   c a s i n g   h a v i n g   end  f l a p s  

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

f o l d   s e q u e n c e s .   The  i m p r o v e m e n t   i s   d e s c r i b e d   i n  

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

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

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

F a b r i c a t i o n   of  P r e s e n t   D u n n a g e   Bag  C a s i n g  

F i g u r e s   4  and  5  s c h e m a t i c a l l y   i l l u s t r a t e   a  

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



30.  One  or  more   c o n t i n u o u s   r e i n f o r c i n g   s h e e t s   a r e  

p u l l e d   f rom  r o l l s   60  as  i l l u s t r a t e d   in  F i g u r e   4.  F o r  

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

F i g u r e   4  shows   t he   use   of  j u s t   one  r o l l   60  f o r  

f o r m i n g   t h e   c a s i n g   30  h a v i n g   j u s t   one  p l y   o r  

r e i n f o r c i n g   s h e e t   31.   The  f a b r i c a t i o n   of  an  i m p r o v e d  

m u l t i - p l y   bag  w i l l   be  d e s c r i b e d   h e r e i n a f t e r .  

The  r o l l   60  i s   m o u n t e d   on  a  g e n e r a l l y  

h o r i z o n t a l l y   d i s p o s e d   a x l e   or  s h a f t   62  to  p e r m i t   t h e  

r o l l   to   r o t a t e   as  t he   s h e e t   i s   d r a w n   o f f   ( t o w a r d   t h e  

l e f t   as  v i e w e d   in  F i g u r e   4 ) .  

The  c o n t i n u o u s   s h e e t   f rom  t he   r o l l   60  i s  

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

i l l u s t r a t e d   by  r e f e r e n c e   n u m e r a l s   64.   The  g u i d e s   6 4  '  

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

d e f l e c t   t h e   o p p o s e d   s i d e   edge   p o r t i o n s   of  the   s h e e t  

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

A  s u i t a b l e   l e n g t h   of  t he   s h e e t  3 1   is   d r a w n  

t h r o u g h   t h e   g u i d e s   64  to  p r o v i d e   t h e   t u b u l a r   c a s i n g  

30  of   t h e   d e s i r e d   l e n g t h .   The  s h e e t   31  is  s e c u r e d  

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

p o r t i o n s   w i t h   a d h e s i v e   or  o t h e r   s u i t a b l e   m a t e r i a l .  

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

c a s i n g   30  is   s e v e r e d   f r o m  t h e   c o n t i n u o u s   s h e e t   31  a s  

i n d i c a t e d   by  CUT  A  in  F i g u r e   4 .  

The  end  f l a p s   a r e   f o r m e d   by  r e m o v i n g   a  p i e c e  

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

s c h e m a t i c a l l y   in  F i g u r e   5.  S p e c i f i c a l l y ,   a  p i e c e  

D1  i s   s e v e r e d   f rom  the   back   or  b o t t o m   w a l l   of  t h e  

c a s i n g   30  a t   one  end  of  t h e   bag  a n d ,   a t   t he   o t h e r   e n d  

of  t h e   c a s i n g ,   a  p i e c e   D2  is   s e v e r e d   f rom  t h e  

o p p o s i t e   or  t op   w a l l   of  t he   c a s i n g .   The  p i e c e s   D l  
and  D2  a r e   d i s c a r d e d .  

R e m o v a l   of  p i e c e   D1  t h u s   d e f i n e s   t he   e n d  

f l a p   51  and  r e m o v a l   of  p i e c e   D2  t h u s   d e f i n e s   t h e  



end  f l a p   53.  The  b l a d d e r   may  t h e n   be  i n s e r t e d   i n t o  

t h e   c a s i n g   30  and  t he   end  f l a p s   51  and  53  may  t h e n   b e  

f o l d e d   o v e r   and  s e c u r e d   to  t he   o p p o s i t e   w a l l   of  t h e  

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

P r o b l e m s   Wi th   P r e s e n t   D u n n a g e   B a g  

I t   i s   s e e n   t h a t   t he   c o n v e n t i o n a l   f a b r i c a t i o n  

of  t h e   d u n n a g e   bag  c a s i n g   i l l u s t r a t e d   in  F i g u r e   5 

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

D1  w h i c h   i s   s e v e r e d   to   fo rm  end  f l a p   51,  and  p i e c e  

D2  w h i c h   i s   s e v e r e d   to   f o rm  end  f l a p   5 3 .  

A  m e t h o d   has   b e e n   p r o p o s e d   f o r   f a b r i c a t i n g   a  

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

of  s u c h  w a s t e   p i e c e s   of   c a s i n g .  , A c c o r d i n g   to   t h e  

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

bag  c an   now  be  f o r m e d   f rom  s u c h   a  c a s i n g   as  w i l l   b e  

e x p l a i n e d   in  d e t a i l   h e r e i n a f t e r .  

F u r t h e r ,   t h e   i n v e n t o r s   of  t h e   p r e s e n t  

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

t h a t   t h e   end  of  t h e   b l a d d e r   32  a d j a c e n t   t h e   f o l d e d  

o v e r   end  f l a p ( s )   i s   s u f f i c i e n t l y   s u p p o r t e d   d u r i n g   a n d  

a f t e r   i n f l a t i o n .   I f   t he   end  f l a p   53  ( F i g u r e   2)  i s  

n o t   f o l d e d   t i g h t l y   e n o u g h   o v e r   t h e  e n d   of  t he   b l a d d e r  

32,   an  u n d e s i r a b l e   a m o u n t   of  s p a c e   may  e x i s t   b e t w e e n  

t h e   end  of   t h e   b l a d d e r   32  and  t h e   i n n e r   s u r f a c e   o f  

t h e   end  f l a p   53.  F u r t h e r ,   a t   t h e   c o r n e r s   of  t h e   b a g  

( i n d i c a t e d   by  a r r o w   50  in  F i g u r e   3 ) ,   t h e   b l a d d e r   32  

may  r e m a i n   u n s u p p o r t e d   by  e i t h e r   t h e   f l a p   53  or  t h e  

a d j a c e n t   p o r t i o n s   of  t he   c a s i n g   30.  T h i s   l a c k   o f  

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

when  t h e   p r e s s u r e   of  t he   b l a d d e r   on  t h e   c a s i n g   t e n d s  

to   s t r e t c h   or  e x p a n d   t h e   c a s i n g   to   some  d e g r e e ,   t h u s  

e n l a r g i n g   t h e   u n s u p p o r t e d   r e g i o n   a t   c o r n e r   50.  T h e  

i n v e n t o r s   of  t h e   p r e s e n t   i n v e n t i o n   b e l i e v e   t h a t   i t   i s  

a d v a n t a g e o u s   to  be  a b l e   to   v i s u a l l y   c h e c k   t h a t   t h e  

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



one  or  more   end  f l a p s   have   been   f o l d e d   a t   t he   c a s i n g  

e n d .  

The  i n v e n t o r s   of   t he   p r e s e n t   i n v e n t i o n   h a v e  

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

more   of  t h e   a r e a s   a l o n g   the   end  of  t he   b a g ,   a n d  

e s p e c i a l l y   in  t h e   c o r n e r   r e g i o n   50,  can   l e a d   t o  

d i l a t a t i o n   of  t h e   bag  or  can  c a u s e   some  o t h e r  

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

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

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

n o t   n e c e s s a r i l y   f u l l y   u n d e r s t o o d ,   and  t h e r e   i s   n o  
i n t e n t   h e r e i n   to   be  b o u n d   by  any  t h e o r y   or  by  a n y  

e x p l a n a t i o n .  

N e v e r t h e l e s s ,   i t   has  been   f o u n d   t h a t   t h e  

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

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

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

p r o p e r   s u p p o r t   of  t h e   b l a d d e r   at   t he   e n d s   of  t h e  

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

in  a  n o v e l   c o n f i g u r a t i o n   to  p r o v i d e   p r o p e r   b l a d d e r  

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

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

n e x t   be  d e s c r i b e d   in  d e t a i l .  

I m p r o v e d   S i n g l e   P l y  C a s i n g   S t r u c t u r e  

F i g u r e   6  i l l u s t r a t e s   a  n o v e l   d u n n a g e   b a g  

c a s i n g   130 .   The  c a s i n g   130  is   i l l u s t r a t e d   as  b e i n g  

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

131  to   more   c l e a r l y   show  t he   n o v e l   s t r u c t u r e .   I t   i s  

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

b a g s   t y p i c a l l y   h a v e   one  or  more  of  such   s h e e t s   1 3 1  

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

p r o v i d e   a  s i n g l e - p l y   or  m u l t i - p l y   c a s i n g .   T y p i c a l  

m u l t i - p l y   c a s i n g s   h a v e   b e t w e e n   2  and  6  p l i e s .  

The  c a s i n g   130  has   a  t u b u l a r   c o n f i g u r a t i o n  

and  i s   a d a p t e d   to  r e c e i v e   t h e r e i n   a  c o n v e n t i o n a l  



i n f l a t a b l e   b l a d d e r .   The  c a s i n g   r e i n f o r c i n g   s h e e t   1 3 1  

h a s   two  p a r a l l e l   l o n g i t u d i n a l   edge   p o r t i o n s   134  a n d  

1 3 6 .   The  s h e e t   131  i s   f o l d e d   s u b s t a n t i a l l y   f l a t  

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

t h e   bag  w i t h   t h e   s h e e t   b e i n g   s u b s t a n t i a l l y   f l a t  

b e t w e e n   t he   s i d e   m a r g i n   f o l d   l i n e s   and  d e f i n i n g   a  

f r o n t   or  t op   w a l l   T  and  a  b a c k   or  b o t t o m   w a l l   B.  T h e  

l o n g i t u d i n a l   e d g e   p o r t i o n   136  i s   o v e r l a p p e d   w i t h ,   a n d  

s e c u r e d   t o ,   t h e   o t h e r   l o n g i t u d i n a l   edge   p o r t i o n   1 3 4 .  

I f   a  p l u r a l i t y   of   s h e e t s   131  we re   p r o v i d e d  

to  f o rm  a  m u l t i - w a l l   c a s i n g ,   e a c h   of   t he   f r o n t   or  t o p  

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

of   t h e   c a s i n g   w h i l e   e a c h   of   t he   back   or  b o t t o m   w a l l s  

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

b o t t o m   w a l l   B  of   t he   c a s i n g .  

The  c o n v e n t i o n a l   b l a d d e r   - (not   i l l u s t r a t e d   i n  

F i g u r e   6)  has   a  g e n e r a l l y   r e c t a n g u l a r   c o n f i g u r a t i o n  

d e f i n i n g   f o u r   c o r n e r s   and  i s   a d a p t e d   to   be  d i s p o s e d  

w i t h i n   t h e   f o r m e d   c a s i n g   130  w i t h   two  c o r n e r s   of  t h e  

b l a d d e r   l o c a t e d   a t   one  end  of  t he   c a s i n g   and  w i t h   t h e  

o t h e r   two  b l a d d e r   c o r n e r s   l o c a t e d   a t   t h e   o t h e r   end  o f  

t h e   c a s i n g .  

At  one  end  of  t h e   c a s i n g ,   t h e   t o p   w a l l   T  o f  

s h e e t   131  t e r m i n a t e s   w h i l e   a t   l e a s t   a  p o r t i o n   of  t h e  

b a c k   or  b o t t o m   w a l l   B  of   t h e   s h e e t   131  e x t e n d s   b e y o n d  

t h e   w a l l   T  to   fo rm  an  end  f l a p   F2.  S i m i l a r l y ,   a t  

t h e   o t h e r   end  of   t h e   c a s i n g   130 ,   t he   b o t t o m   w a l l   B  o f  

s h e e t   131  t e r m i n a t e s   w h i l e   a t   l e a s t   a  p o r t i o n   of  t h e  

f r o n t   or  t op   w a l l   T  of  t h e   s h e e t   131  e x t e n d s   b e y o n d  

t h e   end  of  t he   bag  b a c k   or  b o t t o m   w a l l   B  t o   f o r m   a n  

end   f l a p   F 1 .  
I f   a  p l u r a l i t y   of  s u c h   s h e e t s   w e r e   p r o v i d e d  

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

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

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



a l l   of   t h e   back   w a l l s   of  t h e   s h e e t s   would   t e r m i n a t e  

in  s u b s t a n t i a l   r e g i s t r y   to   d e f i n e   one  end  of  t h e  

c a s i n g   b a c k   w a l l .   In  s u c h   a  m u l t i - p l y   c a s i n g ,   t h e  

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

of  t h e   b a g .  

In  t he   s i n g l e   p l y   c a s i n g  i l l u s t r a t e d   i n  

F i g u r e   6,  or  in  a  m u l t i - p l y   c a s i n g ,   e a c h   s h e e t   1 3 1  

has   a  p a i r   of  s e p a r a t e   c o r n e r   f l a p s   170  a t   e a c h   e n d  

of  t h e   b a g .   Each  f l a p   170  e x t e n d s   f rom  e a c h   s h e e t  

131  b e y o n d   t h e   c o r n e r   of  t h e   c a s i n g   130  (and  b e y o n d  

t h e  c o r n e r   of  t he   b l a d d e r   t h a t   is   u l t i m a t e l y   i n s e r t e d  

in  t h e  c a s i n g ) .   The  c o r n e r   f l a p s   c o m p r i s i n g   t h e   p a i r  

of  c o r n e r   f l a p s   170  a t   one  end  of  t he   bag  on  e a c h  

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

end  f l a p   F1  or  F2  of   t he   s h e e t .   Each  c o r n e r   f l a p  

170  i n c l u d e s   an  e x t e n s i o n   174  of  the   s h e e t   t op   w a l l   T  

and  an  o p p o s e d   e x t e n s i o n   176  of  t he   s h e e t   b o t t o m   w a l l  

B.  B o t h   e x t e n s i o n s   174  and  176  i n t e g r a l l y   m e r g e  ,  

t o g e t h e r   a l o n g   one  of  t h e   bag  s i d e   m a r g i n s   to  f o r m  

t h e   c o r n e r   f l a p .   I n   a  m u l t i - p l y   c a s i n g ,   t h e   c o r n e r  

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

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

The  c o r n e r   f l a p s   170  a r e   a d a p t e d   to  b e  

f o l d e d   in   a  c e r t a i n   m a n n e r ,   as  w i l l   be  e x p l a i n e d   i n  

d e t a i l   h e r e i n a f t e r ,   to   p r o v i d e   a  u n i q u e   s u p p o r t   f o r  

t h e   c o r n e r s   of  t he   b l a d d e r   a f t e r   the   b l a d d e r   i s  

i n s e r t e d   i n t o   t h e   c a s i n g   1 3 0 .  

F a b r i c a t i o n   of  I m p r o v e d  

S i n g l e   P l y   C a s i n g   S t r u c t u r e  

F i g u r e s   7 -10   i l l u s t r a t e   a  n o v e l   m e t h o d   f o r  

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

i l l u s t r a t e d   in  F i g u r e   6  and  d e s c r i b e d   a b o v e .   T h e  

f i g u r e s   i l l u s t r a t e   t he   f o r m a t i o n   of  t he   s i n g l e   p l y  

c a s i n g   130  f rom  a  s i n g l e   s h e e t   131  drawn  f rom  a  

r o l l   160  t h a t   is   r o t a t a b l y   m o u n t e d   on  the   a x l e   o r  

s h a f t   1 6 2 .  



As  w i t h   t h e   c o n v e n t i o n a l   m e t h o d   f o r  

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

s u i t a b l e   g u i d e s   164  ( s c h e m a t i c a l l y   i l l u s t r a t e d   o n l y  

in  F i g u r e   7)  a r e   p r o v i d e d   to   fo rm  t h e   s h e e t  1 3 1   i n t o  

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

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

w i t h   a d h e s i v e   or  o t h e r   s u i t a b l e   m e a n s .  

A f t e r   a  s u i t a b l e   l e n g t h   of  t he   s h e e t   131  h a s  

b e e n   d r a w n   f rom  t h e   r o l l   1 6 0 ,   and  f o r m e d   i n t o   t h e  

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

s e r i e s   of   c u t s   i s   made  in  t h e   w a l l s   of  the   c a s i n g .  

F i g u r e   7  shows   t h a t   t h e   l e f t - h a n d   end  of  c a s i n g   1 3 0  

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

F l .   A  f i r s t   c u t   C1  is   t h e n   made  in  t he   f r o n t   o r  

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

end  of  t h e   f l a p   F1  so  as  to   d e f i n e  t h e   d e s i r e d  

l e n g t h   of  t h e   t o p   w a l l   T  of  t h e  c a s i n g   1 3 0 .  

The  c u t   C1  is   made  t h r o u g h   o n l y   t h e   t o p  

w a l l   T  and  n o t   t h r o u g h   the   b o t t o m   w a l l   B  of  t h e  

c a s i n g .   To  t h i s   e n d ,   a  s e p a r a t o r   means   or  an  a n v i l  

180  may  be  p r o v i d e d   in  t he   i n t e r i o r   of  the   t u b u l a r  

c a s i n g   130  to  p r e v e n t   a c c i d e n t a l   s e v e r a n c e   of  t h e  

u n d e r l y i n g   b o t t o m   w a l l   B.  The  c u t   C1  may  be  m a d e  

by  a n y  . s u i t a b l e   m e a n s .   H o w e v e r ,   p r e f e r a b l y   t h e   c u t  

C1  is   made  w i t h   a  d e v i c e   h a v i n g   a  b l a d e   e x t e n d i n g  

t h e   l e n g t h   of  t he   c u t   C1  and  w h i c h   i s   f o r c e d   i n t o  

t h e   t o p   w a l l   T  of  t h e   c a s i n g   130  to   make  t he   c u t  

C1.  P r e f e r a b l y ,   t h e   c u t   C1  e x t e n d s  g e n e r a l l y  

t r a n s v e r s e l y   of  t h e  c a s i n g   130  and  is   s u b s t a n t i a l l y  

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

of   t h e   c a s i n g   130 .   H o w e v e r ,   t h e   c u t   C1  does   n o t  

e x t e n d   a l l   t h e   way  to  e a c h   s i d e   e d g e .   The  c u t   C1  
t e r m i n a t e s   s h o r t   of  e a c h   s i d e   e d g e   to   l e a v e   a n  

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

end  of  t h e   c u t   C1  and  an  a d j a c e n t   s i d e   edge   of  t h e  



c a s i n g .   As  i l l u s t r a t e d   in  t he   t a b l e   e n t i t l e d   "CUT 

SEQUENCE"  in  F i g u r e   10 ,   t h e   c u t   C 1  i s   made  in  t h e  

t o p   or  f r o n t   w a l l   T  as  a  f i r s t   s t e p   in  t h e   c u t  

s e q u e n c e .  

F i g u r e   8  i l l u s t r a t e s   t he   c a s i n g   130  a s  

v i e w e d   f rom  the   back   or  b o t t o m   w a l l   B  w h e r e i n   the   c u t  

C1  in  t h e   t o p   w a l l   T  a p p e a r s   in  d a s h e d   l i n e .   A  c u t  

C2'   s i m i l a r   to  c u t   C1,  i s   made  in  t he   b o t t o m   w a l l  

B.  Cut   C2  is  s p a c e d   f r o m   c u t   C1  and  e x t e n d s   o n l y  

t h r o u g h   t h e   b o t t o m   w a l l   B  a n d  n o t   t h r o u g h   t he   f r o n t  

or  t o p   w a l l   T.  In  F i g u r e   7,  c u t   C2  is   shown  in  t h e  

b o t t o m   w a l l   B  in  d a s h e d   l i n e .   Cut  C2  is   s i m i l a r   t o  

c u t   C1  in  t h a t   i t   is   o r i e n t e d   g e n e r a l l y   n o r m a l   o r  

p e r p e n d i c u l a r   to  t he   s i d e   e d g e s   o f .  t h e   c a s i n g   130  a n d  

d o e s   n o t   e x t e n d   c o m p l e t e l y   to  t h e   s i d e   e d g e s  o f   t h e  

c a s i n g   130 .   Cut  C2  is   s u b s t a n t i a l l y   p a r a l l e l   t o  

c u t   C1  and  the   l e n g t h   of  C2  is  p r e f e r a b l y   e q u a l  

to   t h e   l e n g t h   of  c u t   C l .  
Cut  C2  in  t h e   back   or  b o t t o m   w a l l   B  may  b e  

made  by  any  s u i t a b l e   m e a n s .   H o w e v e r ,   p r e f e r a b l y ,   t h e  

c u t   C2  is   made  by  a  d e v i c e   h a v i n g   a  b l a d e   w i t h   a  

l e n g t h   e q u a l   to  t he   l e n g t h   of  t he   c u t   C2.  T h e  

d e v i c e   is   moved  a g a i n s t   t h e   back   or  b o t t o m   w a l l   B  t o  

s e v e r   t h e   b o t t o m   w a l l   B.  To  p r e v e n t   s e v e r a n c e   of  t h e  

t o p   w a l l   T,  a  s u i t a b l e   a n v i l   180  may  be  i n s e r t e d   i n  

t h e   i n t e r i o r   of  t he   t u b u l a r   c a s i n g   1 3 0 .  

Bo th   the   c u t   C1  and  C2  may  be  m a d e  

s i m u l t a n e o u s l y   i f   d e s i r e d .   T h i s   is  i l l u s t r a t e d   i n  

t h e   t a b l e   in  F i g u r e   10  w h e r e i n   t he   f i r s t   s t e p   of  t h e  

c u t   s e q u e n c e   i n c l u d e s   m a k i n g   b o t h   the   c u t s   C1  a n d  

C 2 .  
F i g u r e   9  i l l u s t r a t e s   t he   n e x t   s t e p   in  t h e  

s e q u e n c e   of  f a b r i c a t i n g   t he   c a s i n g   1 3 0 .  

S p e c i f i c a l l y ,   a  T - s h a p e d   c u t   C3  is   made  e n t i r e l y  

t h r o u g h   b o t h   t h e   t op   w a l l   T  and  t he   b o t t o m   w a l l   B .  



Cut  C3  has   a  c u t   p o r t i o n   190  e x t e n d i n g   g e n e r a l l y  

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

of   c u t s   C1  and  C2.  Cut   C3  has   a n o t h e r   c u t  

p o r t i o n   192  g e n e r a l l y   p e r p e n d i c u l a r   to  t h e   c a s i n g  

s i d e   e d g e s   and  b i s e c t i n g   t h e   c u t   s e g m e n t   190  a n d  

e x t e n d i n g   to   t h e   d u n n a g e   bag  s i d e   m a r g i n   or  e d g e .  

S i m i l a r l y ,   on  t h e   o t h e r   s i d e   of  t h e   c a s i n g ,  

a  c u t   C4  is   made  t h r o u g h   b o t h   t he   t op   w a l l   T  a n d  

t h e   back   w a l l   B  of   t he   b a g .   Cut4   i s   o p p o s i t e l y  

o r i e n t e d ,   b u t   o t h e r w i s e   i d e n t i c a l   to   c u t   C3  i n  t h a t  

i t   ha s   a  f i r s t   p o r t i o n   190  e x t e n d i n g   g e n e r a l l y  

p a r a l l e l   to  t he   c a s i n g   s i d e   e d g e s   b e t w e e n   an  end  o f  

t h e   c u t   C1  and  an  end  of  t h e   c u t   C28  A  c u t  

p o r t i o n   192  b i s e c t s   t h e   p o r t i o n   190  a n d  e x t e n d s   t o  

t h e   a d j a c e n t   s i d e   edge   of  t he   c a s i n g .  

The  p o r t i o n s   190  and  192  of  t h e   c u t s   C3 
and  C4  t h u s   d e f i n e   t h e   c o r n e r   f l a p s   of  t h e   c a s i n g ,  

s u c h   as  c o r n e r   f l a p s   170  of  t h e   c o m p l e t e d   c a s i n g   1 3 0  

i l l u s t r a t e d   in   F i g u r e   6.  The  f o l d i n g   of   s u c h   c o r n e r  

f l a p s   170  to  s u p p o r t   t he   b l a d d e r   c o r n e r s   w i l l   b e  

d e s c r i b e d   in   d e t a i l   h e r e i n a f t e r   w i t h   r e f e r e n c e   to   a  

t w o - p l y   c a s i n g .  

As  i l l u s t r a t e d   in  t he   t a b l e   e n t i t l e d   "CUT 

SEQUENCE"  in  F i g u r e   10,   t h e   c u t   C 3  a n a   t h e   c u t   C4 

may  be  made  s u b s t a n t i a l l y   s i m u l t a n e o u s l y   as  t h e  

s e c o n d   s t e p   of  t h e   c u t t i n g   s e q u e n c e .   On  t he   o t h e r  

h a n d ,   t h e   c u t s   C3  and  C4  may  be  made  s e p a r a t e l y .  

In  o r d e r   to   make  t h e   c u t s   C3  and  C4  e n t i r e l y  

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

a n v i l   180  ( i l l u s t r a t e d   in  F i g u r e   7)  m u s t   be  r e m o v e d  

or  t h e   c a s i n g   130  m u s t   be  moved  r e l a t i v e   to  t he   a n v i l  

180  so  as  to  move  t h e   a r e a   of  t h e   c a s i n g   b e t w e e n   c u t s  

C1  and  C2  away  f rom  t h e   a n v i l   1 8 0 .  

As  a  r e s u l t   of  m a k i n g   t h e   c u t s   C1,  C 2 '  

C3  and  C4,  t h e   end  f l a p   F2  i s   f o r m e d   in  t h e  



b o t t o m   w a l l   B  of  t he   c a s i n g   130 .   Of  c o u r s e ,   t he   c u t  

c o n f i g u r a t i o n   t h a t   d e f i n e s   t he   end  f l a p   F2  in  t h e  

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

t o p   w a l l   T  of  t h a t   p o r t i o n   of  s h e e t   131  e x t e n d i n g   t o  

t he   r i g h t   of   t he   c a s i n g   130  t o w a r d   the   r o l l   1 6 0 .  

T h u s ,   i t   is   s e e n   t h a t   t h e   c u t s   e f f e c t i v e l y   form  t w o  

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

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

be  d i s c a r d e d .  

A l t h o u g h   t h e   c u t   p o r t i o n s   192  a r e  

i l l u s t r a t e d   as  b i s e c t i n g   t h e   c u t   p o r t i o n s   190  of  c u t  

a n d   c u t   C4,  i t   is   to  be  r e a l i z e d   t h a t   t h e  

b i s e c t i o n   o f   c u t   p o r t i o n s   190  i s   n o t   n e c e s s a r y   t o  

p r o v i d e   a  w o r k a b l e   s t r u c t u r e .   I f   t h e   c u t   p o r t i o n   1 9 0  

is   n o t   b i s e c t e d   by  the   c u t   p o r t i o n   192 ,   t h e   c o r n e r  

f l a p   170  f o r m e d   at   one  e n d . o f   t h e   bag  w i l l  

n e c e s s a r i l y   be  l o n g e r   t h a n   t he   c o r n e r   f l a p   170  f o r m e d  

a t   t h e   o t h e r   end  of  t he   b a g .   H o w e v e r ,   so  l ong   a s  

e a c h   c o r n e r   f l a p   170  has   an  a d e q u a t e   l e n g t h   ( a d e q u a t e  

to   be  f o l d e d   a r o u n d   t he   b l a d d e r   c o r n e r   as  w i l l   b e  

e x p l a i n e d   h e r e i n a f t e r   in  d e t a i l ) ,   t he   r e s u l t i n g  

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

t e a c h i n g s  o f   t he   p r e s e n t   i n v e n t i o n .  

P r e f e r a b l y ,   t he   b l a d e   of  t he   c u t t i n g   d e v i c e  

is   s e r r a t e d   or  s a w - t o o t h e d   to  form  a  s e r r a t e d   edge   o n  

t h e   s h e e t   a l o n g   the   c u t .   I t   has   been   f o u n d   t h a t   s u c h  

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

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

d u n n a g e   bag  a s s e m b l i n g   p e r s o n n e l   when  the   s h e e t s  

c o n s i s t   of  h e a v y   p a p e r .   F u r t h e r ,   i t   has  been   f o u n d  

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

edge   do  n o t   c u t   i n t o   t he   t y p e s   of  p l a s t i c   b l a d d e r s  

t h a t   a r e   t y p i c a l l y   u s e d   in  d u n n a g e   b a g s .   T h u s ,   t h e  

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

i n s e r t i o n   of  t he   b l a d d e r   i n t o   t he   d u n n a g e   bag  c a s i n g  



is   g r e a t l y   r e d u c e d   when  p a p e r   s h e e t s   of  t h e   d u n n a g e  

bag  c a s i n g   a r e   p r o v i d e d   w i t h   s e r r a t e d   e d g e s .  

F a b r i c a t i o n   of  I m p r o v e d   M u l t i - P l y  
C a s i n g   and  A s s e m b l y   o f  

D u n n a g e   Bag  Wi th   U n f o l d e d   B l a d d e r  

F i g u r e   11  s c h e m a t i c a l l y   i l l u s t r a t e s   t h e  

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

a  t w o - p l y   d u n n a g e   bag  in  a c c o r d a n c e   w i t h   t he   p r e s e n t  

i n v e n t i o n .   The  c a s i n g   230  is   f a b r i c a t e d   f rom  a  f i r s t  

or  i n n e r m o s t   s h e e t   231a  and  a  s e c o n d   or  o u t e r m o s t  

s h e e t   2 3 1 b .   S h e e t   231a  is   t a k e n   f r o m   a  r o l l   2 6 0 a  

w h i c h   i s   r o t a t a b l y   s u p p o r t e d   on  a  s h a f t   2 6 2 a .  

S i m i l a r l y ,   t h e   o u t e r m o s t   s h e e t   231b  is   t a k e n   f r o m   a  

r o l l   260b  s u p p o r t e d   on  a  s h a f t   2 6 2 b .   S u i t a b l e   g u i d e s  

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

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

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

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

t he   o u t e r m o s t   p l y .   The  d e s i r e d   l e n g t h   of  f o r m e d  

c a s i n g   230  i s   s e p a r a t e d   f rom  t h e   t r a i l i n g   p o r t i o n  o f  

t h e   s h e e t s   231a   and  231b  by  means   of  c u t s   C1,  C 2 ,  

C3  and   C4  as  d e s c r i b e d   a b o v e   i n  g r e a t   d e t a i l   w i t h  

r e f e r e n c e   to   t h e   s i n g l e   p l y   c a s i n g   130  i l l u s t r a t e d   i n  

F i g u r e s   6 - 9 .   T h i s   a v o i d s   t h e   p r o d u c t i o n   of  w a s t e  

p i e c e s   of  c a s i n g .  

A f t e r   t he   c a s i n g   230  i s   f o r m e d ,   a  b l a d d e r  

232  i s   i n s e r t e d   i n t o   t he   i n t e r i o r   of   a  c a s i n g   a s  

i l l u s t r a t e d   in   F i g u r e s   1 2 - 1 4 .   The  b l a d d e r   232  l i e s  

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

b o t t o m   w a l l   c o m p r i s e s   t he   b o t t o m   w a l l   243a  of  t h e  

i n n e r m o s t   s h e e t   and  the   b o t t o m   w a l l   243b  of  t h e  

o u t e r m o s t   s h e e t .   The  top   w a l l   of  t h e   c a s i n g  

c o m p r i s e s   t h e   t o p   w a l l   241a  of  t h e   i n n e r m o s t   s h e e t  

and  t h e   t o p   w a l l   241b  of  t h e   o u t e r m o s t   s h e e t .   T h e  

b l a d d e r   232  l i e s   i m m e d i a t e l y   b e l o w   t h e   t o p   w a l l   2 4 1 a  



of  t h e   i n n e r m o s t   s h e e t .   The  b l a d d e r   232  l i e s  

i m m e d i a t e l y   b e l o w   t he   t op   w a l l   241a  of  the   i n n e r m o s t  

s h e e t .  

A f t e r   t he   f a b r i c a t i o n   of  the   n o v e l   c a s i n g  

230  by  t h e   n o v e l   m e t h o d   d e s c r i b e d   a b o v e ,   t he   c a s i n g  

may  be  u s e d   to  make  a  d u n n a g e   bag  t h a t   is   p r e f e r a b l y  

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

s t r u c t u r e .   To  t h i s   e n d ,   a  b l a d d e r   232  i s   i n s e r t e d  

i n t o   t h e   i n t e r i o r   of  a  c a s i n g   as  i l l u s t r a t e d   i n  

F i g u r e s   1 2 - 1 4 .   The  b l a d d e r   232  l i e s   a b o v e   the   b o t t o m  

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

t h e   b o t t o m   w a l l   243a  of  t h e  i n n e r m o s t   s h e e t   and  t h e  

b o t t o m   w a l l   243b  of  t he   o u t e r m o s t   s h e e t .   The  t o p  

w a l l   of  t h e   c a s i n g   c o m p r i s e s   t he   t op   w a l l   241a  of  t h e  

i n n e r m o s t   s h e e t   and  the   t o p   w a l l   241b  of  t h e  

o u t e r m o s t   s h e e t .   The  b l a d d e r   2 3 2  l i e s   i m m e d i a t e l y  

b e l o w   t h e   t op   w a l l   241a  of  t he   i n n e r m o s t   s h e e t .  

The  end  of  t he   b l a d d e r   232  p r e f e r a b l y  

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

241a   and  241b  of  t he   r e i n f o r c i n g   s h e e t s   as  b e s t  

i l l u s t r a t e d   in  F i g u r e s   12  and  13.   A  p o r t i o n   of  t h e  

b o t t o m   w a l l   243a  of  t he   i n n e r m o s t   s h e e t   e x t e n d s  

b e y o n d   t h e   c a s i n g   f r o n t   w a l l   and  b e y o n d   the   end  o f  

t h e   b l a d d e r   232  to  fo rm  an  end  f l a p   2 5 3 a .   S i m i l a r l y ,  

a  p o r t i o n   of  the   b o t t o m   w a l l   243b  of  the   o u t e r m o s t  

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

t h e   end  of   t he   b l a d d e r   232  to  fo rm  an  end  f l a p   2 5 3 b .  

As  b e s t   i l l u s t r a t e d   in  F i g u r e   14,  t h e  

i n n e r m o s t   s h e e t   has  a  c o r n e r   f l a p   270a  and  t h e  

o u t e r m o s t   s h e e t   has  a  c o r n e r   f l a p   270b .   As  b e s t  

i l l u s t r a t e d   in  F i g u r e   12,   a  c o r n e r   f l a p   is   p r o v i d e d  

on  e a c h   s h e e t   a t   e a c h   s i d e   of  t he   bag  at   o p p o s i t e  

l a t e r a l   m a r g i n s   of  t he   end  f l a p   on  the   s h e e t .   C o r n e r  

f l a p   270a  on  the   i n n e r m o s t   s h e e t   i n c l u d e s   a  p o r t i o n  

274a  w h i c h   is   an  e x t e n s i o n   of  t he   top   w a l l   241a  o f  



t h e   i n n e r m o s t   s h e e t .   C o r n e r   f l a p   270a  a l s o   i n c l u d e s  

a  p o r t i o n   276a   w h i c h   i s   an  e x t e n s i o n   of  t h e   b o t t o m  

w a l l   243a  of  t h e   i n n e r m o s t   s h e e t .   The  p o r t i o n s   2 7 4 a  

and   276a   a r e   i n t e g r a l l y   m e r g e d   t o g e t h e r   a l o n g   t h e   b a g  

s i d e   e d g e   to   f o r m   t he   c o r n e r   f l a p   2 7 0 a .  

The  c o r n e r   f l a p   270b  of  t h e   o u t e r m o s t   s h e e t  

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

of  t h e   i n n e r m o s t   s h e e t .   S p e c i f i c a l l y ,   t h e   c o r n e r  

f l a p   270b  i n c l u d e s   a  p o r t i o n   274b  w h i c h   i s   a n  

e x t e n s i o n   of  t h e   t o p   w a l l   241b  of   t h e   o u t e r m o s t   s h e e t  

. and   i n c l u d e s   a  p o r t i o n   276b  w h i c h   i s   an  e x t e n s i o n   o f  

t h e   b o t t o m   w a l l   243b  of  t he   o u t e r m o s t   s h e e t .   T h e  

p o r t i o n   274b   and  t he   o p p o s e d   p o r t i o n   276b  a r e  

i n t e g r a l l y   m e r g e d   t o g e t h e r   a l o n g   t h e   bag  s i d e   edge   t o  

fo rm  t h e   c o r n e r   f l a p   2 7 0 b .   The  c o r n e r   f l a p   270a  a n d  

t h e   c o r n e r   f l a p   270b  a r e   n e s t e d   t o g e t h e r .  

<  As  i l l u s t r a t e d   in  F i g u r e   12,   e a c h   end  f l a p  

253a   and  253b  has   a  l e n g t h   2L  w h i c h   i s   t w i c e   t h e  

l e n g t h   L  of   t h e   c o r n e r   f l a p s   270a  and  2 7 0 b .   H o w e v e r ,  

o t h e r   c o n f i g u r a t i o n s   wou ld   f u n c t i o n   s a t i s f a c t o r i l y .  

In  f a c t ,   t h e   end  f l a p s   253a  and  253b  may  even   b e  

s h o r t e r   t h a n   t h e   c o r n e r   f l a p s   270a   and  2 7 0 b .  

A f t e r   t h e   b l a d d e r   232  has   b e e n   p r o p e r l y  

p o s i t i o n e d   w i t h i n   t h e   c a s i n g   230  as  i l l u s t r a t e d   i n  

F i g u r e   14 ,   one  or  more  of  t h e   e n d - f l a p s   a r e   t h e n  

f o l d e d   o v e r   t he   end  of  t he   bag  and  p o s i t i o n e d   a s  

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

c l o s u r e .   F i g u r e   15  shows  t h e   i n n e r m o s t   end  f l a p   2 5 3 a  

b e i n g   f o l d e d   o v e r   t h e   b l a d d e r   end  and  b e n e a t h   t h e  

f r o n t   or  t o p   w a l l   2 4 l a   of  t h e   i n n e r m o s t   s h e e t .   I n  

F i g u r e   15,   t h e   t o p   w a l l s   2 4 l a   and  241b  a r e  

i l l u s t r a t e d   as  b e i n g   s p a c e d   a p a r t   by  an  e x a g g e r a t e d  

a m o u n t   in  o r d e r   to  b e s t   show  t h e   s t r u c t u r e .   The  e n d  

f l a p   253a  may  be  h e l d   in  t h e   f o l d e d   o v e r   p o s i t i o n   b y  

a  s u i t a b l e   m e c h a n i s m ,   s u c h   as  by  f r i c t i o n a l  

e n g a g e m e n t ,   or  by  t h e   use   of  an  a d h e s i v e   2 5 6 .  



As  i l l u s t r a t e d   in  F i g u r e   15 ,   t he   a d h e s i v e  

256  p r e f e r a b l y   d o e s   no t   e x t e n d -  c o m p l e t e l y   a c r o s s   t h e  

s u r f a c e   of   t h e   f o l d e d   o v e r , e n d   f l a p   2 5 3 a .   T h i s   i s   t o  

p r e v e n t   t he   p o s s i b i l i t y   t h a t   some  a d h e s i v e   may 

a c c i d e n t a l l y   c o n t a c t   t he   b l a d d e r   232 .   I f   the   b l a d d e r  

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

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

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

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

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

s e c u r e m e n t .  

A l t h o u g h   F i g u r e s   15  and  16  i l l u s t r a t e   t h e  

i n n e r m o s t   s h e e t   end  f l a p   253a  b e i n g   f o l d e d   o v e r   a n d  

p o s i t i o n e d   d i r e c t l y   on  t op   of  t he   b l a d d e r   232,   i t   i s  

to  be  r e a l i z e d   t h a t   t h e   end  f l a p   253a  may  be  f o l d e d  

o v e r   and  p o s i t i o n e d   b e n e a t h   the   b l a d d e r   or  b e t w e e n  

t he   t o p   w a l l   241a   of  t he   i n n e r m o s t  s h e e t   and  the   t o p  

w a l l   2 4 l b   of  t h e   o u t e r m o s t   s h e e t .   A l s o ,   in  a  c a s i n g  

h a v i n g   more   t h a n   two  p l i e s ,   t he   end  f l a p   of  t h e  

i n n e r m o s t   p l y   may  be  f o l d e d   o v e r   and  i n s e r t e d   b e t w e e n  

t he   t op   w a l l s   of   s h e e t s   o t h e r   t h a n   the   i n n e r m o s t   t w o  

s h e e t s .  

Owing  to   t h e   o u t w a r d l y   p r o j e c t i n g   c o r n e r  

f l a p s   on  e i t h e r   s i d e   of  t he   end  f l a p s ,   t he   end  f l a p s  

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

b l a d d e r .   T h u s ,   when  the   end  f l a p   on  the   i n n e r m o s t  

s h e e t   i s   f o l d e d   o v e r   t he   b l a d d e r ,   t he   c o r n e r   of  t h e  

b l a d d e r   can   s t i l l   be  v i s u a l l y   i n s p e c t e d .   T h u s ,   t h e  

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

t h e   b l a d d e r   l o c a t i o n   even   a f t e r   t he   f i r s t   f l a p   h a s  

been   f o l d e d .  

A f t e r   t h e   end  f l a p   253a  has   been   f o l d e d   o v e r  

and  s e c u r e d   to  t h e   t op   w a l l   of  t he   c a s i n g ,   the   c o r n e r  

f l a p s   270a  and  270b  of  the   c a s i n g   230  may  be  a r r a n g e d  

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



s u p p o r t   f o r   t he   c o r n e r   of  t he   b l a d d e r   232  as  b e s t  

i l l u s t r a t e d   in  F i g u r e s   1 7 - 1 9 .   In  F i g u r e s   17,   18  a n d  

20,   t h e   f r o n t   or  t op   w a l l   241b  of   t he   o u t e r m o s t   s h e e t  

of  t h e   c a s i n g   is   shown  s p a c e d   f rom  t he   u n d e r l y i n g  

p o r t i o n s   of  t he   bag  by  an  e x a g g e r a t e d   a m o u n t   t o  

b e t t e r   i l l u s t r a t e   t h e   s t r u c t u r e .  

W i t h   r e f e r e n c e   to  F i g u r e   17,   i t   is   s e e n   t h a t  

t h e   t o p   w a l l   e x t e n s i o n s   274a   and  274b  f o r m i n g   p a r t   o f  

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

r e g i s t r y   upon   t he   o p p o s e d   b o t t o m   w a l l   e x t e n s i o n s   2 7 6 a  

and  276b  f o r m i n g   p a r t   of  t h e   same  n e s t e d   c o r n e r  

f l a p s .   T h i s   is  e s s e n t i a l l y   e f f e c t e d   by  p r e s s i n g   t h e  

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

t h e   o p p o s i t e l y   d i r e c t e d   a r r o w s   263.   N e x t ,   a s  

i l l u s t r a t e d   in  F i g u r e   17 ,   t h e   n e s t e d   and  c o m p r e s s e d  

c o r n e r   f l a p s   a r e   moved  i n w a r d l y ,   in  t he   d i r e c t i o n   o f  

a r r o w   280  t o w a r d   t h e   o p e n   end  of   t h e   c a s i n g .   As  b e s t  

i l l u s t r a t e d   in  F i g u r e   18 ,   t he   c o r n e r   f l a p s   a r e   t h e n  

t u c k e d   in  p o s i t i o n   b e t w e e n   the   t o p   w a l l   241a  of  t h e  

i n n e r m o s t   s h e e t   and  t h e   t o p   w a l l   241b  of   t h e  

o u t e r m o s t   s h e e t .   P r e f e r a b l y ,   t h e   c o r n e r   f l a p s   a r e  

t u c k e d   i n t o   t he   bag  a t   an  a n g l e   of   n o t   more   t h a n .  4 5 °  

w i t h   r e s p e c t   to  t h e   bag  e n d .  

As  can  be  s e e n   f rom  s t u d y i n g   t h e   F i g u r e s  

1 5 - 1 8 ,   s u p e r p o s i t i o n   of  t h e   e x t e n s i o n s   2 7 4 a ,   2 7 4 b ,  

276a   and  276b  in  s u b s t a n t i a l   r e g i s t r y   and  s u b s e q u e n t  

m o v e m e n t   of  t h o s e   e x t e n s i o n s   t o g e t h e r   i n t o   a  w a l l   o f  

t h e   bag  p r o v i d e s   a  s u p p o r t i n g   s t r u c t u r e   a r o u n d   t h e  

p r o j e c t i n g   c o r n e r   of  t he   b l a d d e r   232 .   The  c o r n e r   o f  

t he   b l a d d e r   p o s i t i v e l y   n e s t s   w i t h i n   t he   bend   r e g i o n  

of  t h e   c o r n e r   f l a p .   T h i s   is   to   be  c o m p a r e d   w i t h   t h e  

c o n v e n t i o n a l   end  c l o s u r e   c o n f i g u r a t i o n   i l l u s t r a t e d  

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

the   b l a d d e r   32  can   p r o j e c t   f r o m   t h e   s i d e  o f   t h e  

d u n n a g e   bag  a d j a c e n t   t h e   f o l d e d   o v e r   end  f l a p s   d u r i n g  



and  a f t e r   i n f l a t i o n .   In  c o n t r a s t ,   t he   n e s t e d   s u p p o r t  

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

w i t h   t he   t e a c h i n g s   of  t he   p r e s e n t   i n v e n t i o n   p r e v e n t s  

t h e   d i l a t a t i o n   of  t he   b l a d d e r   b e y o n d   the   c o r n e r   o f  

the   d u n n a g e   b a g .   T h i s   p r e v e n t s   or  s u b s t a n t i a l l y  

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

d u r i n g   i n f l a t i o n .  

The  end  c l o s u r e   of  t h e   d u n n a g e   bag  may  b e  

c o m p l e t e d   by  f o l d i n g   t he   r e m a i n i n g   end  f l a p   2 5 3 b  

u p w a r d l y   as  i n d i c a t e d   by  a r r o w   282  and  t h e n   t u c k i n g  

t h e   end  f l a p   253b  b e n e a t h   t h e   f r o n t   or  top   w a l l   2 4 1 b  

of  t h e   o u t e r m o s t   s h e e t .  

The  end  f l a p   253a  of  t h e   o u t e r m o s t   s h e e t   i s  

d i s p o s e d   d i r e c t l y   o v e r   and  on  t o p   of  t he   t u c k e d  

c o r n e r   f l a p   so  as  to  h o l d   t he   c o r n e r   f l a p s   down  

a g a i n s t   t he   u n d e r l y i n g   t o p   w a l l   241a  of  the   i n n e r m o s t  

s h e e t .  T h e   t o p   w a l l  2 4 1 b   of  t h e   o u t e r m o s t   s h e e t   m a y  
be  s e c u r e d ,   as  w i t h   a d h e s i v e   284  ( F i g u r e   2 1 ) ,   to  t h e  

f o l d e d   o v e r   end  f l a p   2 5 3 a .  

The  c o r n e r   f l a p s   270a  and  270b  a r e  

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

i n w a r d l y   b e t w e e n   t h e   t op   w a l l   241a   of  t he   i n n e r m o s t  

s h e e t   and  t h e   end  f l a p   253a  of  t he   o u t e r m o s t   s h e e t .  

I t   is   to  be  r e a l i z e d   t h a t   t he   c o r n e r   f l a p s   may 

i n s t e a d   be  f o l d e d   and  t u c k e d   b e t w e e n   s h e e t s   in  t h e  

b o t t o m   w a l l   of   t h e   bag  r a t h e r   t h a n   t h e   t o p  w a l l   o f  

t h e   b a g .   H o w e v e r ,   i t   has   been   f o u n d   t h a t   b e t t e r  

s u p p o r t   of  t he   b l a d d e r   c o r n e r s   is   p r o v i d e d   when  t h e  

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

t h e   end  f l a p s .   A l s o ,   i t   is   to  be  r e a l i z e d   t h a t  i n  

m u l t i - p l y   b a g s ,   t he   c a s i n g   end  f l a p s   may  be  f o l d e d  

o v e r   s e p a r a t e l y ,   or  in  g r o u p s ,   and  t u c k e d   b e t w e e n   t h e  

s h e e t s   of  t he   o p p o s i t e   w a l l   in  a  v a r i e t y   o f  

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



The  c o r n e r   f l a p   s t r u c t u r e   f o r   r e i n f o r c i n g  

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

of  t h e   p r e s e n t   i n v e n t i o n   may  be  u s e d   w i t h   a  g r e a t  

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

The  t w o - p l y   c a s i n g   and  end  f l a p   f o l d   c o n f i g u r a t i o n  

i l l u s t r a t e d   in   F i g u r e s   1 2 - 2 1   i s   m e r e l y   i l l u s t r a t i v e  

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

may  be  e m p l o y e d .   H a v i n g   b e e n   t a u g h t   t h a t   b l a d d e r  

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

b l a d d e r   c o r n e r s ,   and  h a v i n g   been   t a u g h t   how  t h e  

b l a d d e r   c o r n e r s   may  be  s u p p o r t e d   by  t h e  n o v e l ,   f o l d e d  

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

t h e   p r e s e n t   i n v e n t i o n ,   i t   w i l l   t h e n   be  a p p a r e n t   t o  

one  h a v i n g   s k i l l   in  t he   a r t   t h a t  t h e   c o r n e r   f l a p s   m a y  
be  f o l d e d   and  d i s p o s e d   w i t h i n   a  w a l l   of  t he   c a s i n g   i n  

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

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

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

A s s e m b l y   of  I m p r o v e d   M u l t i - P l y   D u n n a g e  

Bag  Wi th   F o l d e d   B l a d d e r  

The  c a s i n g   230  of   F i g u r e s   1 2 - 2 1   i s  

i l l u s t r a t e d   a g a i n   in  F i g u r e   22,  bu t   w i t h   t he   b l a d d e r  

232  r e p l a c e d   by  a  d i f f e r e n t   t y p e   of  b l a d d e r   233 .   T h e  

d i f f e r e n t   b l a d d e r   233  i s   of  t he   c o n v e n t i o n a l  

t h e r m o p l a s t i c   t y p e   w h i c h   has   a  p a i r   of  o p p o s e d   w a l l s  

234  and  235  w h i c h   a r e   h e a t   s e a l e d   a t   e a c h   e n d ,   as  b y  

h e a t   s e a l   236.   An  end  p o r t i o n   of   t he   b l a d d e r ,  

i n d i c a t e d   by  b r a c k e t   237 ,   i s   f o l d e d   o v e r   a t   one  e n d  

of  t h e   b a g .   P r e f e r a b l y ,   t h e   p o r t i o n   237  i s   f o l d e d  

o v e r   t o g e t h e r   w i t h   t h e   i n n e r m o s t   s h e e t   end  f l a p  

2 5 3 b .   The  f o l d e d   o v e r   c o n f i g u r a t i o n   of  t he   b l a d d e r  

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

a d j a c e n t   t h e   f o l d e d   end  f l a p s   of  t he   c a s i n g .  

When  t h e   b l a d d e r   is   f o l d e d   o v e r   as  a t   2 3 7 ,  

t h e   b l a d d e r ,   b e i n g   g e n e r a l l y   r e c t a n g u l a r   w h e n  



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

c o r n e r s   b e i n g   o r i e n t e d   a t   e ach   end  of  t he   c a s i n g .  

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

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

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

f l a p   s t r u c t u r e   w i l l   p r o v i d e   t he   d e s i r e d   s u p p o r t   f o r  

t he   d o u b l e   t h i c k n e s s   b l a d d e r   c o r n e r s   to   p r e v e n t  

d i l a t a t i o n   of  t h e   b l a d d e r   d u r i n g   i n f l a t i o n .  

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

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

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

t h e   n o v e l   c o n c e p t   o f .  t h e   i n v e n t i o n .   I t   i s   to  b e  

u n d e r s t o o d   t h a t   no  l i m i t a t i o n   w i t h   r e s p e c t   to   t h e  

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

i n t e n d e d   or  s h o u l d   be  i n f e r r e d .   I t   i s ,   of  c o u r s e ,  
i n t e n d e d   to   c o v e r   by  t he   a p p e n d e d   c l a i m s   a l l   s u c h  

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

c l a i m s .  



1.  A  d u n n a g e   bag   h a v i n g   a  s u b s t a n t i a l l y   g a s t i g h t   i n -  
f l a t a b l e   b l a d d e r   (32)  e n c a s e d  w i t h i n   a t   l e a s t   o n e  

p r o t e c t i v e   r e i n f o r c i n g   s h e e t   ( 3 1 , 1 3 1 ) ,   s a i d   s h e e t  

( 3 1 , 1 3 1 )   d e f i n i n g   a  f r o n t   and  a  b a c k   w a l l   ( 4 1 , 4 3 ) ,  

s a i d   f r o n t   and  b a c k  w a l l   ( 4 1 , 4 3 )   of  s a i d   s h e e t  

( 3 1 , 1 3 1 )   c o m p r i s i n g   a t   l e a s t   one  p l y   (31)  of  a  

f r o n t   and  b a c k   w a l l   ( 4 1 , 4 3 ) ,   r e s p e c t i v e l y ,   of  t h e  

d u n n a g e   b a g ;   s a i d   d u n n a g e   b a g  h a v i n g   a  f o l d e d   c l o -  

s u r e   a t   one  end   of  t h e  b a g   w h e r e i n   t h e   b a c k   w a l l   ( 4 3 )  

of  t h e   s h e e t   ( 3 1 , 1 3 1 )   has   an  end  f l a p   (51)  f o l d e d  

o v e r   t h e   b l a d d e r   end  and  s e c u r e d   to   t h e   f r o n t  w a l l  

(41)  of   t h e   b a g ;   s a i d   d u n n a g e   bag  c h a r a c t e r i z e d  

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

c o m p r i s e s :  

a  p a i r   of  s e p a r a t e   c o r n e r   f l a p s   (170)   a t   s a i d   o n e  

e n d  o f   t h e   bag   on  s a i d   s h e e t   ( 1 3 1 ) ;   e a c h   s a i d  

c o r n e r   f l a p   (170)  e x t e n d i n g   f rom  s a i d   s h e e t   ( 1 3 1 )  

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

f l a p   (170)  o f  t h e   p a i r   of  c o r n e r   f l a p s   a t   s a i d  

one  bag   end  on  s a i d   s h e e t   (131)  d i s p o s e d   a t   o p p o -  
s i t e   l a t e r a l   m a r g i n s   of  t h e   end  f l a p   ( F 1 ; F 2 )   o f  

t h e   s h e e t   ( 1 3 1 ) ;   e a c h   s a i d   c o r n e r   f l a p   (170)  i n -  

c l u d i n g   an  e x t e n s i o n   (174)  of  t h e   s h e e t   f r o n t   w a l l  

(T)  and   an  o p p o s e d   e x t e n s i o n   (176)  of  t h e   s h e e t  

b a c k   w a l l   (B)  t h a t   a r e   b o t h   i n t e g r a l l y  m e r g e d   t o -  

g e t h e r   a l o n g   one  of  t h e   bag   s i d e   m a r g i n s   to   f o r m  

t h e   c o r n e r   f l a p   ( 1 7 0 ) ;   s a i d   f r o n t   w a l l   e x t e n s i o n  

(174)  f o r m i n g   p a r t   of  t h e   c o r n e r   f l a p   (170)  a t  

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

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

e x t e n s i o n   (176)  f o r m i n g   p a r t   of  t h e   same  c o r n e r  

f l a p   ( 1 7 0 ) ;   t h e   c o r n e r   f l a p   (170)  a t   e a c h   s i d e  

m a r g i n   of  t h e   bag   b e i n g   f o l d e d   i n w a r d l y   f rom  t h e  

bag   s i d e   m a r g i n   and  p o s i t i o n e d   d i r e c t l y   o r  



i n d i r e c t l y   a d j a c e n t   s a i d   b l a d d e r   in  a  w a l l   of  s a i d  

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

d u r i n g   and   a f t e r   i n f l a t i o n   of  t h e   b l a d d e r .  

2.  The  d u n n a g e   bag  in  a c c o r d a n c e   w i t h   c l a i m   1  in   w h i c h  

s a i d   b l a d d e r   ( 2 3 2 )  i s   e n c a s e d   w i t h i n   a  p l u r a l i t y  

of  s a i d   r e i n f o r c i n g   s h e e t s   ( 2 3 1 a ,   2 3 1 b ) ,   e a c h   s a i d  

s h e e t   d e f i n i n g   a  f r o n t   and  a  b a c k   w a l l   (241a,  2 4 1 b ;  

2 4 3 a ,   2 4 3 b ) ,   s a i d   f r o n t   and  b a c k   w a l l s   of  a l l   o f  

t h e   s h e e t s   ( 2 3 1 a ,   231b)   t o g e t h e r   c o m p r i s i n g   a  f r o n t  

and   b a c k   w a l l ,   r e s p e c t i v e l y ,   of  t h e   d u n n a g e   b a g ;  

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

end  of   t h e   bag   w h e r e i n   e a c h   b a c k   w a l l   of  e a c h   s h e e t  

has   an  end  f l a p   ( 2 5 3 a , 2 5 3 b )   and  w h e r e i n   a t   l e a s t  

some  of   t h e   end  f l a p s   ( 2 5 3 a , 2 5 3 b )   a r e   f o l d e d   o v e r  

t h e  b l a d d e r   (232)  end  and  t u c k e d   s e p a r a t e l y   o r  

in   g r o u p s   b e n e a t h   one  or  more   of  t h e   f r o n t   w a l l s  

( 2 4 1 a ,   241b)   of  t h e   s h e e t s   ( 2 3 1 a ,   2 3 1 b ) ;   s a i d   d u n -  

n a g e   bag   f u r t h e r   c h a r a c t e r i z e d   in   t h a t   an  i m p r o v e d  

c o n s t r u c t i o n   i s   p r o v i d e d   t h a t   c o m p r i s e s :  

a  p a i r   of  s e p a r a t e   c o r n e r   f l a p s   ( 2 7 0 a ,   270b)  a t  

s a i d   one  end  of  t h e   bag   on  e a c h   s a i d   s h e e t ;   e a c h  

s a i d  c o r n e r   f l a p   ( 2 7 0 a ,   270b)   e x t e n d i n g   f r o m  

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

( 2 3 2 ) ,   e a c h   c o r n e r   f l a p   of  t h e   p a i r   of  c o r n e r  

f l a p s   ( 2 7 0 a , 2 7 0 b )   a t   s a i d   one  bag  end  on  e a c h   s a i d  

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

end  f l a p   ( 2 5 3 a ,   253b)  of  t h e   s h e e t ;   e a c h   s a i d  

c o r n e r   f l a p   ( 2 7 0 a ,   270b)  i n c l u d i n g   an  e x t e n s i o n  

( 2 7 4 a ; 2 7 4 b )   of  t h e   s h e e t   f r o n t   w a l l   ( 2 4 1 a ,   2 4 1 b )  

and   an  o p p o s e d   e x t e n s i o n   ( 2 7 6 a ,   2 7 6 b ) o f   t h e  

s h e e t   b a c k   w a l l   ( 2 4 3 a ,   243b)  t h a t   a r e   b o t h   i n -  

t e g r a l l y   m e r g e d   t o g e t h e r   a l o n g   one  of  t h e   bag  s i d e  

m a r g i n s   to   f o rm  t h e   c o r n e r   f l a p   ( 2 7 0 a , 2 7 0 b ) ;  



e a c h   s a i d   c o r n e r   f l a p   ( 2 7 0 a , 2 7 0 b )   on  e a c h   s i d e  

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

a d j a c e n t   s h e e t ;   a l l   of  s a i d   f r o n t   w a l l   e x t e n s i o n s  

( 2 7 4 a ,   274b)   f o r m i n g   p a r t   of  t h e   n e s t e d   c o r n e r  

f l a p s   a t   one  s i d e   m a r g i n   of   t h e   bag   b e i n g   s u p e r -  

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

b a c k   w a l l   e x t e n s i o n s   ( 2 7 6 a ,   276b)   f o r m i n g   p a r t  

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

n e s t e d   c o r n e r   f l a p s   ( 2 7 0 a ,   270b)   a t   t h e   one  s i d e  

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

f r o m   t h e   bag  s i d e   m a r g i n   and  p o s i t i o n e d   d i r e c t -  

ly   or   i n d i r e c t l y   a d j a c e n t   s a i d   b l a d d e r   (232)  i n  

a  w a l l   of  s a i d   d u n n a g e   bag   to   t h e r e b y   s u p p o r t  

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

t h e   b l a d d e r .  

3.  T h e , d u n n a g e   bag   in   a c c o r d a n c e   w i t h   c l a i m   2  f u r t h e r  

c h a r a c t e r i z e d   in   t h a t   t h e   end  f l a p   ( 2 5 3 a )   on  t h e  

i n n e r m o s t   s h e e t   a d j a c e n t   t h e   b l a d d e r   (232)   i s  

f o l d e d   o v e r   d i r e c t l y   on  t o p   of  t h e   b l a d d e r   ( 2 3 2 )  

and   t u c k e d   b e n e a t h   a l l   of   t h e   f r o n t   w a l l s  ( 2 4 1 a ,  

2 4 1 b )   of  s a i d   s h e e t s   and  in  t h a t   a l l   of   s a i d  

n e s t e d   c o r n e r   f l a p s   ( 2 7 0 a ,   270b)  a t   one   bag   s i d e  

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

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

t h e   f r o n t   w a l l   ( 241a )   of  t h e   i n n e r m o s t   s h e e t .  

4.  The  d u n n a g e   bag   in   a c c o r d a n c e   w i t h   c l a i m   2  f u r t h e r  

c h a r a c t e r i z e d   in   t h a t   t h e   end  f l a p s   ( 2 5 3 a ,   2 5 3 b )  

of   a t   l e a s t   some  of  s a i d   s h e e t s   a r e   i n t e r l e a v e d  

w i t h   t h e   f r o n t   w a l l s   ( 2 4 1 a ,   241b)  o f   some  o f  

s a i d   s h e e t s .  



5 . .   The  d u n n a g e   bag  in   a c c o r d a n c e   w i t h   c l a i m   2  c h a r a c -  

t e r i z e d   in  t h a t   an  end  p o r t i o n   (237)  of  s a i d   b l a d -  

d e r   (233)  i s   f o l d e d   o v e r   to   p r o v i d e   a  f o l d e d   b l a d -  

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

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

c o r n e r s   d e f i n e d   a t   t h e   b l a d d e r   f o l d   l i n e   ( 2 3 7 ) ,  

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

l i n e   b e i n g   p o s i t i o n e d   to   be  s u p p o r t e d   d u r i n g   a n d  

a f t e r   i n f l a t i o n   by  s a i d   i n w a r d l y   f o l d e d   c o r n e r  

f l a p s   ( 2 7 0 a ,   2 7 0 b ) .  

6.  The  m e t h o d   of   f o r m i n g   a  d u n n a g e   bag  c a s i n g   ( 1 3 0 )  

w h e r e i n   a t   l e a s t   one  e n c a s i n g   s h e e t   (131)  i s   p r o -  

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

( 1 3 4 , 1 3 6 )   and  i s   f o l d e d   s u b s t a n t i a l l y   f l a t   a l o n g  

p a r a l l e l   f o l d   l i n e s   to   d e f i n e   s i d e   m a r g i n s   of  a  

c a s i n g   t u b e   and  to   l i e   s u b s t a n t i a l l y   f l a t   b e t w e e n  

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

and   a  b a c k   w a l l   (T,B)  in   s a i d   s h e e t   (131)  b e t w e e n  

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

p o r t i o n   (136)  of  s a i d   s h e e t   (131)  i s   o v e r l a p p e d  

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

p o r t i o n   (134)  of  t h e   s h e e t   ( 1 3 1 ) ;   and  w h e r e i n   a t  

l e a s t   one  end  of  t h e   c a s i n g   (130)  i s   d e f i n e d   b y  

s e v e r i n g   t h e   c a s i n g   (131)  f rom  a  t r a i l i n g   p o r t i o n  

of   s a i d   c a s i n g   t u b e ;   s a i d   m e t h o d   c h a r a c t e r i z e d  

w i t h   t h e   i m p r o v e m e n t   c o m p r i s i n g   t h e   s t e p s   o f  

m a k i n g   t h e   f o l l o w i n g   c u t s   in   any  s e q u e n c e   a t  

. s a i d   one  e n d :  

m a k i n g   a  f i r s t   c u t   (C1)  t h r o u g h ,   and  p a r t i a l l y  

a c r o s s ,   t h e   f r o n t   w a l l   (T)  of   s a i d   s h e e t   ( 1 3 1 )  

,  b e t w e e n   t h e   s i d e   m a r g i n s   of  t h e   c a s i n g   t u b e   ( 1 3 0 ) ;  

m a k i n g   a  s e c o n d   c u t   (C2)  t h r o u g h ,   and  p a r t i a l l y  

a c r o s s ,   t h e   b a c k   w a l l   (B)  of  s a i d   s h e e t   ( 1 3 1 )  

b e t w e e n   t h e   s i d e   m a r g i n s   of  t h e   c a s i n g   t u b e   ( 1 3 0 ) ,  

and  s p a c e d   f r o m ,   t h e   f i r s t   c u t   ( C 1 ) ;  



m a k i n g   a  t h i r d   c u t   (C3)  c o m p l e t e l y   t h r o u g h   b o t h  

s a i d   f r o n t   and  b a c k   w a l l s   (T,B)  of  s a i d   s h e e t   ( 1 3 1 )  

and  t e r m i n a t i n g   a t   one   end  of  t h e   f i r s t   c u t   (C1) 
and   a t   one  end  of  t h e   s e c o n d   c u t   ( C 2 ) ;  

m a k i n g   a  f o u r t h   c u t   (C4)  c o m p l e t e l y   t h r o u g h   b o t h  

s a i d   f r o n t   and  b a c k   w a l l s   (T,B)  of  s a i d   s h e e t   ( 1 3 1 )  

and   t e r m i n a t i n g   a t   t h e   o t h e r   end  of  s a i d   f i r s t  

c u t   (C1)  and  a t   t h e   o t h e r   end  of  s a i d   s e c o n d   c u t   ( C 2 ) ;  

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

s h e e t   f r o n t   and  b a c k   w a l l s   (T,B)  and  e x t e n d i n g   f r o m  

one   of  t h e   two  s i d e   m a r g i n s   t o   s a i d   t h i r d   c u t   ( C 3 ) ;  
a n d  

m a k i n g   a  s i x t h   c u t   (C6)  c o m p l e t e l y   t h r o u g h   s a i d  

s h e e t   f r o n t   and  b a c k   w a l l s   (T,B)  and  e x t e n d i n g  

f r o m   t h e   o t h e r   of   t h e   two  s i d e   m a r g i n s   t o   s a i d  

f o u r t h   c u t   (C4)  

7.  The  m e t h o d   in   a c c o r d a n c e   w i t h   c l a i m   6  i n c l u d i n g  

m a k i n g   s a i d   f i r s t   and  s e c o n d   c u t s   (C1 ,C2)   in   s u b -  

s t a n t i a l l y   p a r a l l a l   s t r a i g h t   l i n e   s e g m e n t s   s u b -  

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

t u b e   ( 1 3 0 ) .  

8.  The  m e t h o d   in   a c c o r d a n c e   w i t h   c l a i m   6  i n c l u d i n g  

m a k i n g   s a i d   t h i r d   and  f o u r t h   c u t s   (C3,  C4)  in   s u b -  

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

t h e   s i d e   m a r g i n s   of  t h e   c a s i n g   t u b e   ( 1 3 0 ) .  

9 .  T h e   m e t h o d   in   a c c o r d a n c e   w i t h   c l a i m   6  i n c l u d i n g  

m a k i n g   s a i d   f i f t h   and  s i x t h   c u t s   a l o n g   l i n e   s e g m e n t s  

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

t u b e .  



10.  The  m e t h o d   in  a c c o r d a n c e   w i t h   c l a i m   6  i n c l u d i n g  

m a k i n g   s a i d   t h i r d   t h r o u g h  s i x t h   c u t s   s u b s t a n t i a l l y  

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

c u t s   s e q u e n t i a l l y .  

11 .   A  d u n n a g e   bag  c a s i n g   f o r   s u r r o u n d i n g   an  i n f l a t a b l e  
b l a d d e r   ( 2 3 2 , 2 3 3 )   and  h a v i n g   a t   l e a s t   one  e n c a s i n g  

s h e e t   ( 1 3 1 ) ;   s a i d   s h e e t   h a v i n g   two  p a r a l l e l   l o n g i -  

t u d i n a l   edge   p o r t i o n s   ( 1 3 4 , 1 3 6 )   and  b e i n g   f o l d e d  

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

s i d e   m a r g i n s   of  t h e   c a s i n g   and  to   l i e   s u b s t a n t i a l l y  

f l a t   b e t w e e n   s a i d   s i d e   m a r g i n   f o l d   l i n e s   f o r   d e f i n i n g  

a  f r o n t   and  a  b a c k   w a l l   (T,B)  b e t w e e n   t h e   f o l d  

l i n e s ;   one  (136)  of  t h e   l o n g i t u d i n a l   edge   p o r t i o n s  

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

t h e   o t h e r   l o n g i t u d i n a l   edge   p o r t i o n   (134)  of  t h e  

s h e e t   ( 1 3 1 ) ;   t h e   f r o n t   w a l l   (T)  of  s a i d   s h e e t   ( 1 3 1 )  

t e r m i n a t i n g   to   d e f i n e   one  end  of  t h e   c a s i n g ;   a t  

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

t e n d i n g   b e y o n d   s a i d   one   end  of  t he   c a s i n g   to   f o r m  

an  end  f l a p   ( F 1 , F 2 ) ;   s a i d   d u n n a g e   bag  c a s i n g   c h a -  
r a c t e r i z e d   w i t h   an  i m p r o v e d   c o n s t r u c t i o n   c o m p r i s i n g :  

two  c o r n e r   f l a p s   (170)  d i s p o s e d   a t   s a i d   s h e e t   ( 1 3 1 )  

one  end  a t   o p p o s i t e   l a t e r a l   m a r g i n s   of  t h e   e n d  

f l a p   (F1,   F 2 ) ;   e a c h   s a i d   c o r n e r   f l a p   (170)  i n c l u d i n g  

an  e x t e n s i o n   (174)  of  t h e   s h e e t   f r o n t   w a l l   (T)  a n d  

an  o p p o s e d   e x t e n s i o n   (176)  of  t h e   s h e e t   b a c k   w a l l  

(B)  t h a t   i n t e g r a l l y   m e r g e   t o g e t h e r   a l o n g   one  o f  

s a i d   c a s i n g   s i d e   m a r g i n s   t o   fo rm  s a i d   c o r n e r   f l a p  

(170)   w h e r e b y ,   when  a  b l a d d e r   i s   d i s p o s e d   w i t h i n   t h e  

c a s i n g   ( 1 3 0 ) ,   and  an  end  f l a p   (F1 ,  F2)  i s   f o l d e d  

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

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

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

f l a p s   ( 1 7 0 ) .  
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