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@  Bag  folding  apparatus. 

@  An  apparatus  for  use  in  connection  with  the  folding  of 
bags  or  sheets  made  from  a  flimsy  material,  comprising  a 
feeding  means  (15)  operable  to  discharge  bags  or  sheets 
successively  in  a  feed  direction  with  each  bag  or  sheet 
having  a  plurality  of  corrugated  regions  having  grooves  in 
the  feed  direction  and  undulations  in  a  direction  transverse 
to  the  feed  direction.  A  receiving  device  (16)  receives  the 
bags  or  sheets  from  the  feeding  means.  A  fence  (28)  in  or 
adjacent  to  the  receiving  device  stops  the  movement  of  the 
bags  or  sheets  along  the  feed  direction. 

In  order  to  retain  the  stiffening  effect  of  the  corrugated 
regions  on  the  bags  or  sheets  until  they  are  stopped  by  the 
fence,  the  receiving  device  includes  means  operable  to 
maintain  in  each  bag  or  sheet  fed  thereto  at  least  some  of  the 
corrugated  regions  until  the  movement  of  that  bag  or  sheet 
in  the  feed  direction  is  stopped  by  the  fence. 





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  a  bag   f o l d i n g  

a p p a r a t u s ,   and  p a r t i c u l a r l y   to  an  a p p a r a t u s   f o r   u s e   i n  

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

f r o m   a  f l i m s y   m a t e r i a l ,   s u c h   as  a  p l a s t i c s   m a t e r i a l .  

The  u s e   of  b a g s   made  of  p l a s t i c s   m a t e r i a l   h a s  

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

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

f l i m s y   b a g s   s u c h   as  b a g s   made  f r o m   p l a s t i c s   and  b a g s  

made  f r o m   p a p e r   or   c e l l u l o s i c   p r o d u c t s   h a s   r e q u i r e d   t h e  

d e v e l o p m e n t   of  new  m a c h i n e r y   and  e q u i p m e n t   i n   o r d e r   t o  

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

G e n e r a l l y ,   p l a s t i c s   b a g s   c an   be  made  of  f i l m   f o r c i n g  

p o l y m e r s   s u c h   as  p o l y e t h y l e n e ,   p o l y p r o p y l e n e ,   a n d  

p o l y v i n y l c h l o r i d e   and  t h e   l i k e   and  can   be  m u l t i l a y e r e d .  
In   c o m p a r i s o n   to   the   p a p e r   or   c e l l u l o s i c   c o u n t e r p a r t s  

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

r i g i d i t y ,   a re   t h i n n e r ,   and  h a v e  m u c h   l o w e r   s u r f a c e  

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

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

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

b o x e s   w h i c h   w i l l   e v e n t u a l l y   be  p u c h a s e d   by  t h e   c o n s u m e r s .  
In   a  t y p i c a l   p r o d u c t i o n   s y s t e m ,   t he   p l a s t i c s   b a g  

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

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

bag   i s   d i s c h a r g e d   i n t o   t he   r e c e i v i n g   r e g i o n   i n   a  



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

a  b a r r i e r   g e n e r a l l y   r e f e r r e d   to   as  a  f e n c e   p r e v e n t s  

f u r t h e r   s l i d i n g   of  t h e   b a g .   When  t h e   bag   c o m e s   to   r e s t ,  

i t   m u s t   be  i n   s u b s t a n t i a l   a l i g n m e n t   w i t h   t h e   f e n c e .  

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

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

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

e f f i c i e n c y .   P o o r   a l i g n m e n t   t e n d s   to   o c c u r   f r e q u e n t l y  

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

l e a d i n g   e d g e   of   t h e   bag   w h i c h   i s   to  be  s t o p p e d   by  t h e  

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

e d g e   c an   s o m e t i m e s   be  d i s t o r t e d .   A n o t h e r   c a u s e   of   p o o r  

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

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

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

p r o b l e m s ,   i t   i s   known  to   p r o v i d e   a  p l u r a l i t y   o f  

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

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

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

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

e d g e   of  t h e   b a g   t h e r e b y   a l l o w i n g   i t   to   s q u a r e   up  when  i t  

s t r i k e s   t h e  f e n c e .  

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

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

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

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

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

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

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

t h e   r e c e i v i n g   r e g i o n .  

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

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

e f f i c i e n c y   and   e c o n o m y   f o r   b a g s   or   s h e e t s   made  o f  

f l i m s y   m a t e r i a l   s u c h   as  p l a s t i c s .  

I t   i s   to   be  u n d e r s t o o d   t h a t   t h e   i n v e n t i o n   i s   n o t  

i n t e n d e d ,   h o w e v e r ,   to   be  l i m i t e d   to   b a g s   and   t h a t   t h e  



i n v e n t i o n  c a n   a l s o   be  u s e d   i n   c o n n e c t i o n   w i t h   s h e e t s   o f  

f l i m s y   m a t e r i a l   and  t h e   l i k e .  

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

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

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

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

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

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

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

i n   t he   t r a n s v e r s e   d i r e c t i o n ,   r e c e i v i n g   means   o p e r a b l e  

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

m a i n t a i n   i n   e a c h   bag   or   s h e e t   f e d   t h e r e t o   a t   l e a s t   s o m e  

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

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

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

t h e   m o v e m e n t   of  e a c h   of  t h e   b a g s   or   s h e e t s   a l o n g   s a i d  

f e e d   d i r e c t i o n .  

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

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

s h a f t s   and  p o s i t i o n e d   to   c o o p e r a t e   w i t h   e a c h   o t h e r   t o  

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

bag   f e d   t h e r e t h r o u g h   and  to   move  t h a t   bag  in   t h e   f e e d  

d i r e c t i o n .  

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

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

c o o p e r a t e   w i t h   e a c h   o t h e r   to   m a i n t a i n   i n   e a c h   of  t h e  

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

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

f e e d   d i r e c t i o n .  

The  i n v e n t i o n   i s   d e s c r i b e d   f u r t h e r   h e r e i n a f t e r ,   b y  

way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to   t he   a c c o m p a n y i n g  

d r a w i n g s ,   i n   w h i c h : -  

F i g .   1  d i a g r a m m a t i c a l l y   s h o w s   the   o v e r a l l   a r r a n g e -  
ment   of  a  bag   m a k i n g   m a c h i n e   t o g e t h e r   w i t h   a  f o l d i n g  

and  p a c k a g i n g   a p p a r a t u s ; '  

F i g .   2  i s   a  p l a n   v i e w   of  an  a p p a r a t u s   in   a c c o r d a n c e  



w i t h   t h e   p r e s e n t   i n v e n t i o n   w i t h   p o r t i o n s   r e m o v e d ;  

F i g .   3  i s   a  p a r t i a l   s i d e   e l e v a t i o n a l   v i e w   of   t h e  

a p p a r a t u s   of   F i g .   2  w i t h   p o r t i o n s   r e m o v e d ;  

F i g .   4  i s   a  c r o s s - s e c t i o n a l   v i e w   of  t h e   a p p a r a t u s  

a l o n g   t h e   s e c t i o n   l i n e   4 - 4   of  F i g .   2 ;  

F i g .   5  i s   a  c r o s s - s e c t i o n a l   v i e w   of   t h e   a p p a r a t u s  

a l o n g   t h e   s e c t i o n   l i n e   5 - 5   of   F i g .   2  w i t h   p o r t i o n s  

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

F i g .   6  i s   t h e   same  c r o s s - s e c t i o n a l   v i e w   as  F i g .   4  

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

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

f o r   s u b s e q u e n t   f o l d i n g   and   p a c k a g i n g ;   a n d  

F i g .   7  i s   t h e   same  as  F i g .   6  b u t   s h o w s   t h e   p l a s t i c s  

b a g   i n   a  s u b s e q u e n t   p o s i t i o n   of  b e i n g   t r a n s f e r r e d .  

F i g .   1  s h o w s   a  c o m p l e t e   s y s t e m   f o r   p r o d u c i n g   f o l d e d  

and   p a c k a g e d   b a g s   f r o m   a  r o l l   of  p l a s t i c   f i l m .   F o r   t h e  

e m b o d i m e n t   s h o w n ,   p l a s t i c s   f i l m   10  i n   t h e   f o r m   of  a  r o l l  

11  i s   m o v e d   a r o u n d   a  r o l l e r   12  i n t o   a  bag   m a k i n g   m a c h i n e  

1 3 .   The  p l a s t i c s   f i l m   10  on  t h e   r o l l   i s   p r e f o l d e d  

l o n g i t u d i n a l l y .  

I t   i s   t o   be  u n d e r s t o o d   t h a t   t h e   p l a s t i c s   f i l m   1 0  

c o u l d   be  s u p p l i e d   f r o m   an  e x t r u d e r   and  t h e r e a f t e r  

p r e f o l d e d   p r i o r   t o   e n t e r i n g   t h e   bag   m a k i n g   m a c h i n e  1 3 .  

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

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

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

b a g   m a k i n g   m a c h i n e   1 3 .  

T y p i c a l l y ,   t h e   b a g   m a k i n g   m a c h i n e   13  c a n   be  a  

M o d e l   208   P o l y e t h y l e n e   Bag  M a k i n g   M a c h i n e   m a n u f a c t u r e d  

by  G.  T.  S c h j e l d a h l   Company   i n   c o m b i n a t i o n   w i t h   a  M o d e l  

A c c u - F o l d e r   F o l d i n g   M a c h i n e   m a n u f a c t u r e d   by  FMC 

C o r p o r a t i o n .  

The  m a c h i n e   13  p r o d u c e s   a  b a g   14.   The  bag   14  i s  

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

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

due  to  t h e   c h a r a c t e r i s t i c s   of   t h e   p l a s t i c s   f i l m .   T h e  



bag   14  moves   t h r o u g h   a  f e e d i n g   m e a n s   s u c h   as  a  c o r r u g a t -  

i n g   r o l l e r   15  i n t o   a  r e c e i v i n g   means   16 .   The  bag   1 4  

comes   to   r e s t   i n   t h e   r e c e i v i n g   m e a n s   16  in   a  g e n e r a l l y  

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

s u c h   as  shown  by  bag   17,   by  n i p   r o l l e r s   18  i n   c o m b i n a t -  

i o n   w i t h   b e l t s   19  f o r   a d d i t i o n a l   p r o c e s s i n g   a n d  

p a c k a g i n g   by  a p p a r a t u s   2 0 .  

From  F i g s .   2  and  3,  i t   c an   be  s e e n   t h a t   b a g s   c an   b e  

moved   by  a  c o n v e y i n g   s y s t e m   22  to   c o r r u g a t i n g   r o l l e r s  

15  i n t o   a  p l u r a l i t y   of  u p p e r   r o d s   23  and  a  p l u r a l i t y  

of  l o w e r   r o d s   24 .   An  a d j u s t i n g   s y s t e m   21  a l l o w s   t h e  

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

p r e d e t e r m i n e d   s p a c i n g   a t   a  p r e d e t e r m i n e d   h e i g h t .   E a c h  

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

t h e   c o r r u g a t i n g   r o l l e r s   15  c o m p r i s e s  a   d r i v e   s h a f t   25  a n d  

t y r e s   2 6 .  

G e n e r a l l y   e a c h   of  t h e   t y r e s   26  i s   an  a n n u l a r   r i n g  

of  an  e l a s t i c   m a t e r i a l   and   e a c h   t y r e   26  f r i c t i o n a l l y  

e n g a g e s   t h e   r e s p e c t i v e   s h a f t   25 .   The  m a t e r i a l   can   be  a  

p l a s t i c s   m a t e r i a l   s u c h   as  p o l y u r e t h a n e   or  a  r u b b e r - l i k e  

m a t e r i a l   or   t h e   l i k e .   The  t y r e s   26  a r e   g r o u p e d   i n  

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

c o n v e y i n g   s y s t e m   22  when   t h e   c o r r u g a t i n g   r o l l e r s   1 5  

a r e   d r i v e n .   E a c h   g r o u p   of  t y r e s   26  f o r m s   a  c o r r u g a t e d  

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

1 5 .  

As  u s e d   h e r e i n ,   t h e   t e r m   " c o r r u g a t e d   r e g i o n "   r e f e r s  

to   a  p h y s i c a l   v a r i a t i o n   in   t h e   f i l m   as  shown  i n   F i g .   5  

w h i c h   shows   f o u r   s u c h   " c o r r u g a t e d   r e g i o n s " .  

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

r i g i d i t y   to   t h e   bag   so  t h a t   when  t h e   l e a d i n g   e d g e  

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

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

i m p r o v e   t h e   r i g i d i t y   of  t h e   l e a d i n g   edge   as  w e l l   as  t h e  

r i g i d i t y   of  t he   o v e r a l l   b o d y   of  t h e   bag  so  t h a t   t he   b a g  

m i s a l i g n m e n t   i s   c o r r e c t e d   when   i t   s t r i k e s   t h e   b a r r i e r .  



F r o m   F i g s .   2  and  3,  i t   i s   e v i d e n t   t h a t   t h e  

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

be  s t a c k e d  i n   t h e   r e c e i v i n g   r e g i o n .  

The  i n t e r a c t i o n   b e t w e e n   a  bag   27  and   t h e   t y r e s   2 6  

c a n   be  s e e n   by  r e f e r e n c e   to   F i g s .   4  and  5.  The  r e l a t i o n -  

s h i p  b e t w e e n   t h e   r o d s   23  and  24  w i t h   r e s p e c t   to   t h e  

t y r e s   26  c a n   be  s e e n   by  r e f e r e n c e   t o   F i g .   4 .  

G e n e r a l l y ,   t h e   end   p o r t i o n s   of   t h e   u p p e r   r o d s   2 3  

n e a r   t h e   c o r r u g a t i n g   r o l l e r s   15  a r e   p o s i t i o n e d   to   e x t e n d  

to   a p p r o x i m a t e l y   t he   l o w e r   e x t r e m i t i e s   of   t h e   t y r e s  

26  on  t h e   u p p e r   r o d   25 .   S i m i l a r l y ,   t h e   end   p o r t i o n s   o f  

t h e   l o w e r   r o d s   24  n e a r   t h e   c o r r u g a t i n g   r o l l e r s   15  a r e  

p o s i t i o n e d   to  be  n e a r   t h e   u p p e r  e x t r e m i t i e s   of  t h e  

t y r e s   26  on  t h e   l o w e r   r o d   2 5 . .  

F i g .   6  shows   a  p l a s t i c s   bag   a f t e r   i t   h a s   come  t o  

r e s t   a f t e r   s l i d i n g  b e t w e e n   t h e   r o d s   23  a n d   24  to   a  

b a r r i e r   s u c h   as  f e n c e   28 .   The  f e n c e   28  i s   a  l i n e a r  

a r r a n g e m e n t   of  f i x e d   v e r t i c a l   c y l i n d e r s   as   shown  i n  

F i g s .   2  and  3 .  

The  b a g   27  i s   moved   t o w a r d s   p i n c h   r o l l e r s   1 8  

by  an   a i r   k n i f e   d e v i c e   30 .   G e n e r a l l y ,   an  a i r   k n i f e  

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

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

p l a s t i c s   b a g - t o w a r d s   t h e   p i n c h   r o l l e r s   18 .   A  t y p i c a l  
a i r   k n i f e   i s   d e s c r i b e d   i n   U . S .   P a t e n t   No.  3 , 9 1 8 , 6 9 8 .  

F o r   a  bag   r e m o v a l   s y s t e m   u s i n g   an  o v e r h e a t e d   a i r  

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

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

t o w a r d s   t h e   p i n c h   r o l l e r s .   As  shown   i n   F i g .   6,  i t   i s  

p r e f e r a b l e   to   h a v e   a  r o d   31  a b o v e   t h e   b a g   27  and  t e n d i n g  
to   d e f o r m   t he   bag   27  t o w a r d s   t h e   r o l l e r s   1 8 .  

F i g .   7  shows   t h e   p l a s t i c s   bag   27  a f t e r   i t   h a s   b e e n  

e n g a g e d   by  t he   n i p   r o l l e r s   18  a n d - i s   b e i n g   p u l l e d  
d o w n w a r d   b e t w e e n   b e l t s   1 9 .  



1.  An  a p p a r a t u s   f o r   u s e   i n   c o n n e c t i o n   w i t h   t h e  

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

c o m p r i s i n g   a  f e e d i n g   m e a n s   ( 1 5 )   o p e r a b l e   t o   d i s c h a r g e  

b a g s   or  s h e e t s   ( 1 4 )   s u c c e s s i v e l y   i n   a  f e e d   d i r e c t i o n  

w i t h   e a c h   bag   o r   s h e e t   ( 1 4 )   h a v i n g   a  p l u r a l i t y   o f  

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

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

r e c e i v i n g   d e v i c e   ( 1 6 )   o p e r a b l e   to   r e c e i v e   s a i d   b a g s  

or   s h e e t s   f r o m   t h e   f e e d i n g   means   ( 1 5 ) ,   and  a  f e n c e  

( 2 8 )   i n   or   a d j a c e n t   t h e   r e c e i v i n g   d e v i c e   ( 1 6 )   f o r  

s t o p p i n g   t h e   m o v e m e n t   of  e a c h   o f   t h e   b a g s   or   s h e e t s  

( 1 4 )   a l o n g   s a i d   f e e d   d i r e c t i o n ,   c h a r a c t e r i s e d   in   t h a t  

t h e   r e c e i v i n g   d e v i c e   ( 1 6 )   i n c l u d e s   means   ( 2 3 , 2 4 )   o p e r a b l e  

to  m a i n t a i n   i n   e a c h   bag   o r   s h e e t   ( 1 4 )   f e d   t h e r e t o   a t  

l e a s t   some  of  s a i d   c o r r u g a t e d   r e g i o n s ,   a t   l e a s t   u n t i l  

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

i s   s t o p p e d   by  t h e   f e n c e   ( 2 8 ) .  

2.  An  a p p a r a t u s   as  c l a i m e d   i n   c l a i m   1,  w h e r e i n  

s a i d   f e e d i n g   m e a n s   ( 1 5 )   c o m p r i s e s   a  p a i r   of  c o r r u g a t i n g  

r o l l e r s .  

3.  An  a p p a r a t u s   as  c l a i m e d   i n   c l a i m   2,  w h e r e i n  

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

s h a f t   ( 2 5 )   and  a  p l u r a l i t y   of  t y r e s   ( 2 6 )   a x i a l l y   m o u n t e d  

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

s a i d   s h a f t s   to   c o o p e r a t e   to   i n t e r a c t   w i t h   e a c h   bag   o r  

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

4.  An  a p p a r a t u s   as  c l a i m e d   i n   c l a i m   1,  2  or   3  



w h e r e i n   t h e   r e c e i v i n g   d e v i c e   ( 1 6 )   c o m p r i s e s   a  p l u r a l i t y  

of   u p p e r   r o d s   ( 2 3 )   and  a  p l u r a l i t y   of   l o w e r   r o d s   ( 2 4 ) ,  

s a i d   r o d s   ( 2 3 , 2 4 )   b e i n g   p o s i t i o n e d   g e n e r a l l y   a l o n g   s a i d  

f e e d   d i r e c t i o n   and  w i t h   r e s p e c t   to   a t   l e a s t   some  of  s a i d  

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

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

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

5.  An  a p p a r a t u s   as  c l a i m e d   i n   c l a i m   4,  w h e r e i n  

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

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

p o s i t i o n s   of  s a i d   p l u r a l i t y   of   u p p e r   r o d s   and   s a i d  

p l u r a l i t y   of  l o w e r   r o d s .  

6.  An  a p p a r a t u s   as  c l a i m e d   i n   c l a i m   4  or   5 ,  

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

to   t h e   m o v e m e n t   of  s a i d   b a g s   or   s h e e t s   f e d   to   s a i d  

r e c e i v i n g   d e v i c e   w h e r e b y   s a i d   b a g s   or  s h e e t s   come  t o  

r e s t   i n   a  p r e d e t e r m i n e d   p o s i t i o n .  

7.   An  a p p a r a t u s   as  c l a i m e d   i n   c l a i m  5   or  6 ,  
w h e r e i n   e a c h   s a i d   bag   o r   s h e e t   f e d   to   t h e   r e c e i v i n g   d e v i c e  

comes   to   r e s t   a b o v e   a  s e t   of  n i p   r o l l e r s   ( 1 8 )   a n d  

b e l o w   an  a i r   k n i f e   ( 3 0 )   o p e r a b l e   to   f o r c e   a  s t r e a m   o f  

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

n i p   r o l l e r s   ( 1 8 ) .  
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