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Carton  closer. 

©  A  carton  closer  comprises  a  base  (20),  upper  and  lower 
pairs  of  endless  belts  (21  A,  21  B  and  22A,  22B)  respectively 
mounted  on  leasing  and  return  rollers  (23,  24  and  25,  26) 
respectively  on  the  base  with  mutually  opposed  forwarding  runs 
(27,  28)  respectively  of  the  belts  spaced  parallel  to  each  other 
adjacent  a  feed  path  (29)  for  cartons  (30)  along  the  base,  the 
outer  surfaces  FS  of  the  endless  belts  having  a  high  coefficient  of 
friction,  drive  means  (31  ,  32)  respectively  for  the  return  rollers  of 
the  belts  and  adapted  to  drive  the  belts  at  the  same  speed,  and 
flap  deflecting  ploughs  (33,  34)  adjacent  one  side  of  the  space 
between  the  forwarding  runs  of  the  endless  belts. 
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T h i s   i n v e n t i o n   r e l a t e s   to   a  c a r t o n  

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

end  l o a d i n g   t y p e ,   f o r   e x a m p l e   as  d e s c r i b e d  

in  GB-PS  1  424  0 3 5 .  

One  o b j e c t   of   t h e   i n v e n t i o n   i s   t o  

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

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

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

t u c k e r s   a n d / o r   g l u e i n g   m e a n s .  

A n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s   t o  

p r o v i d e   a  c a r t o n   c l o s e r   t h a t   does   n o t   need   a n y  

t i m e d   i n - f e e d   m e c h a n i s m .  

A  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s  

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

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

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

a n d / o r   g l u e i n g   m e a n s .  

Yet  a n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s  

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

c a r t o n s   can  be  t o u c h i n g   e a c h   o t h e r   or  m a y  

p r o c e e d   in  v e r y   c l o s e   r e l a t i o n s h i p .  

A  s t i l l   f u r t h e r   o b j e c t   o f   t h e  

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

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

t h e  s i z e   of  c a r t o n s .  



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

c a r t o n   c l o s e r   c o m p r i s e s   a  b a s e ,   a t   l e a s t   o n e  

p a i r   of  e n d l e s s   b e l t s   m o u n t e d   on  r o l l e r s   o n  

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

of  t h e   b e l t s   s p a c e d   p a r a l l e l   to   e a c h   o t h e r  

a d j a c e n t   a  f e e d   p a t h   f o r   c a r t o n s   a l o n g   t h e  

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

h a v i n g   a  h i g h   c o e f f i c i e n t   of  f r i c t i o n ,   d r i v e  

m e a n s   f o r   a t   l e a s t   one   r o l l e r   f o r   e a c h   b e l t  

and  a d a p t e d   to   d r i v e   t h e   b e l t s   a t   t h e   s a m e  

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

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

r u n s   of  t h e   e n d l e s s   b e l t s .  

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

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

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

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

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

of  t h e   b e l t s   as  t h e y   move  a t   t h e   s ame   s p e e d  

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

s u c c e s s i v e   c a r t o n s   c a n   be  f e d   in   c l o s e  

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

any  s p a c i n g   t h e r e f r o m .  

T h e   e n d l e s  s  b e l t s  ( w i t h   t h e i r  

r e s p e c t i v e   r o l l e r s )   a r e   p r e f e r a b l y   a d j u s t a b l e  

t o w a r d s   and  a w a y   f r o m   e a c h   o t h e r ,   f o r   r e a d y  



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

r u n s   to   s u i t   a  c h a n g e   in  t h e   s i z e   ( e . g .  w i d t h )  

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

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

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

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

b e l t   may  be  d u p l i c a t e d ,   on  c o m m o n   r o l l e r s   o r  

on  s e p a r a t e   r o l l e r s   on  c o m m o n   s h a f t s ,   t o  

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

c l o s e d   end  or  b o t t o m   of  t h e   c a r t o n s   and  o n e  

p a i r   of  b e l t s   a d j a c e n t   t h e   open   end  or  t o p   ( t o  

be  c l o s e d )   of  t he   c a r t o n s .  

The  b e l t s   may  c o n s i s t   of  r e i n f o r c e d  

r u b b e r   ( i . e .   i n e x t e n s i b l e   b e l t s )   w i t h  

u n p l a s t i c i s e d   p o l y v i n y l c h l o r i d e   ( P V C )  

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

o p p o s i t e   ( i n n e r )   s u r f a c e s   b e i n g   r i b b e d  

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

t e e t h   on  t h e   r o l l e r s .  

The  a x e s   of  t h e   r o l l e r s   on  w h i c h   t h e  

e n d l e s s   b e l t s   a r e   m o u n t e d   may  be  v e r t i c a l   o r  

h o r i z o n t a l   or  i n c l i n e d   ( e . g .   s l i g h t l y   t o   t h e  

h o r i z o n t a l ) ,   t o   s u i t   a n y   d i s p o s i t i o n   o f  

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

h o r i z o n t a l   (or   s l i g h t l y   i n c l i n e d   t h e r e t o )   t h e  

l o w e r   b e l t   may  be  l o n g e r   t h a n   t h e   u p p e r   b e l t  



so  as  t o   a f f o r d   a t   l e a s t   a  l e a d - i n   to   t h e  

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

r a i l   i s  -   in  any   c a s e  -   p r e f e r a b l y   p r o v i d e d  

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

b e i n g   d i s p o s e d   a d j a c e n t   t h e   s i d e   of  t h e   s p a c e  

r e m o t e   f rom  t he   f l a p   d e f l e c t i n g   p l o u g h s .   T h e  

g u i d e   r a i l   or   a  l e a d i n g   p a r t   of   i t   i s  

p r e f e r a b l y   a d j u s t a b l e   t o w a r d s   and  away   f r o m  

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

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

in  t h e   s i z e   ( e . g .   d e p t h )   of   c a r t o n s .  

F o r   u s e   w i t h   c - a r t o n s   h a v i n g  

m e c h a n i c a l l y   c l o s e d   s i d e   f l a p s   ( e . g . ,   t u c k e d -  

in  or  l o c k e d ) ,   f l a p   d e f l e c t i n g   p l o u g h s   m a y  

s u f f i c e ,   b u t   t u c k e r s   may  be  r e q u i r e d   f o r   e n d  

f l a p s   ( o r   t a b s ) ,   and  t he   l e a d i n g   end  f l a p s   ( o r  

t a b s )   may  h a v e   a  l e s s e r   w i d t h   t h a n   t h e  

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

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

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

or  c l o s e   to   t r a i l i n g   end  f l a p s   ( f o r   d e f l e c t i n g  

of   t h e   l a t t e r   by  t h e   t u c k e r s )   on  c l o s e l y  

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

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

c a r r i e d   by  one   of  t h e   s i d e   f l a p   d e f l e c t i n g  

p l o u g h s .  



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

b o n d e d   s i d e   f l a p s ,   g l u e i n g   m e a n s   may  b e  

p r o v i d e d ,   w h i c h   may  be  an  a d h e s i v e   a p p l i c a t o r  

( o f   w h e e l ,   s p r a y   or  o t h e r   t y p e ) ,   w h i c h   may  b e  

f o l l o w e d   by  an  a d h e s i v e   c o n d i t i o n e r   ( o f   h o t  

a i r ,   r a d i a n t   h e a t   or  o t h e r   t y p e ) ,   or  w h i c h   may 

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

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

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

g l u e i n g   m e a n s   b e i n g   f o l l o w e d   by  f l a p  

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

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

p o s s i b l y   f o l l o w e d   by  a  r a i l   or  r o l l s   f o r  

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

T h e   a c t i o n   o f   t u c k e r s ,   w h e t h e r  

o s c i l l a t i n g   or   r o t a r y   ( i n c l u d i n g   i n t e r -  

m i t t e n t l y   r o t a t a b l e ) ,   may  be  t i m e d   by  a  

p h o t o c e l l   or  o t h e r   d e t e c t o r   of  t h e   c a r t o n s ,  

w h i c h   t i m i n g   m e a n s   may  c o n t r o l   a  v a l v e   o r  

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

f o r   t h e   t u c k e r s .  

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

t u c k e r s   a n d / o r   g l u e i n g   m e a n s   may  be  a d j u s t a b l e  

or  i n t e r c h a n g e a b l e   to   s u i t   c h a n g e s   in  t h e   s i z e  

( e . g .   w i d t h   and  d e p t h )   of  c a r t o n s ,   and  s u c h  

a d j u s t m e n t s ,   t o g e t h e r   w i t h   a d j u s t m e n t s   of  t h e  



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

p o s i t i o n   of  a  g u i d e   r a i l ,   may  be  e f f e c t e d   by  

m e a n s  o f   h a n d l e s ,   w h e e l s   or  k n o b s ,   or   b y  

s e t t i n g   m o t o r s   on  t h e   ends   of  a d j u s t i n g   s c r e w s  

or   l e a d   s c r e w s ,   a n d / o r   may  be  c o m p u t e r  

c o n t r o l l e d   in  a c c o r d a n c e   w i t h   a  ba r   (or   o t h e r )  

code  on  t h e   c a r t o n s .  

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l  

now  be  d e s c r i b e d ,   by  way  of  e x a m p l e   o n l y ,   w i t h  

r e f e r e n c e   t o   t h e   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 u r e   1  i s   a  d i a g r a m m a t i c   s i d e  

e l e v a t i o n   of  a  c a r t o n   c l o s e r   in  a c c o r d a n c e  

w i t h   t h e   i n v e n t i o n ;  

F i g u r e   2  i s   a  d i a g r a m m a t i c   e n d  

e l e v a t i o n   of  t he   c a r t o n   c l o s e r   f rom  t h e   l e f t -  

hand  end  of  F i g u r e   1 ;  

F i g u r e   3  is  a  d e t a i l e d   e n l a r g e m e n t   o f  

p a r t   of  t h e   l e f t - h a n d   end  of  F i g u r e   1 ;  

F i g u r e  4   is   a  f r a g m e n t a r y   h o r i z o n t a l  

s e c t i o n   t a k e n   g e n e r a l l y   f rom  t h e   l i n e   I V - I V   o f  

F i g u r e   3 ;  

F i g u r e   5  is  a  s e c t i o n   c o r r e s p o n d i n g   t o  

F i g u r e   4  b u t   a t   t h e   s ame   l e v e l   a t   t h e   r i g h t -  

hand  end  of  F i g u r e   1 ;  

F i g u r e   6  i s   a  f r a g m e n t a r y   p l a n   v i e w   o f  



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

p a r t s   of  F i g u r e s   4  and  5 ;  

F i g u r e   7  is   a  f r a g m e n t a r y   h o r i z o n t a l  

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

t h e   r i g h t - h a n d   end   of  F i g u r e   1  and  t o   t h e   s a m e  

s c a l e   as  F i g u r e   5 ;  

F i g u r e   8  i s   a  f r a g m e n t a r y   d e t a i l e d  

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

V I I I - V I I I   of  F i g u r e   1 ;  

F i g u r e   9  i s   a  f r a g m e n t a r y   e n l a r g e d  

p l a n   v i e w   of  t he   d e t a i l   i n d i c a t e d   by  t h e   a r r o w  

XI  in  F i g u r e   1 ;  

F i g u r e   10  i s   a  d e t a i l e d   e n l a r g e d  

e l e v a t i o n   of  p a r t   of  F i g u r e   1  t o   t h e   l e f t   o f  

c e n t r e ;  

F i g u r e   11  i s   a  f r a g m e n t a r y   v e r t i c a l  

s e c t i o n   t a k e n   f r o m   t h e   l i n e   X I - X I   of  F i g u r e  

10;  a n d  

F i g u r e   12  is   a  f r a g m e n t a r y   v e r t i c a l  

s e c t i o n   t a k e n   f rom  t h e   l i n e   X I I - X I I   of  F i g u r e  

1 0 .  

T h e   c a r t o n   c l o s e r   s h o w n   in   t h e  

d r a w i n g s   c o m p r i s e s   a  b a s e   20,  u p p e r   and  l o w e r  

p a i r s   of  e n d l e s s   b e l t s   21A,   21B  and   22A,  2 2 B  

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

r o l l e r s   23 ,   24  and  2 5 , 2 6   r e s p e c t i v e l y   on  t h e  



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

27 ,   28  r e s p e c t i v e l y   of  t h e   b e l t s   s p a c e d  

p a r a l l e l   to   e a c h   o t h e r   a d j a c e n t   a  f e e d   p a t h   2 9  

f o r   c a r t o n s   30  a l o n g   t h e   b a s e ,   t h e   o u t e r  

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

c o e f f i c i e n t   of  f r i c t i o n ,   d r i v e   m e a n s   31 ,   3 2  

r e s p e c t i v e l y   f o r   t h e   r e t u r n   r o l l e r s   of  t h e  

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

same  s p e e d ,   and  f l a p   d e f l e c t i n g   p l o u g h s   33,  34  

a d j a c e n t   one   s i d e   of  t h e   s p a c e   b e t w e e n   t h e  

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

A  c a r t o n   30  h a v i n g   a  w i d t h   e q u a l   t o  

t h e   s p a c e   b e t w e e n   t h e   f o r w a r d i n g   r u n s   2 7 ,  2 8  

of  t h e   e n d l e s s   b e l t s   can   be  f e d   w i t h o u t   a n y  

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

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

s u r f a c e s   of   t h e   b e l t s   as  t h e y   move  a t   t h e   s a m e  

s p e e d   p a s t   t h e   f l a p   d e f l e c t i n g   p l o u g h s   33,  34  

and   s u c c e s s i v e   c a r t o n s   can   be  f e d   in  c l o s e  

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

t h e r e f r o m   d e t e r m i n e d   by  t h e   r e l a t i v e l y   s l o w e r  

p e r i p h e r a l   s p e e d   of  a  p a i r   of  f e e d   r o l l e r s   3 5 ,  

36 ,   t h e   d r i v e s   f o r   w h i c h   w i l l   be  d e s c r i b e d  

p r e s e n t l y .   The  f l a p   d e f l e c t i n g   p l o u g h s   3 3 ,  

34  s e r v e   to   f o l d   in   l o w e r   and  u p p e r   s i d e   f l a p s  

3 7 ,   38  r e s p e c t i v e l y   of   e a c h   c a r t o n   3 0 ,  



a s s i s t e d   by  k n i f e   g u i d e s   39,  40  r e s p e c t i v e l y .  

The  e n d l e s s   b e l t s   21A,  21B  ( w i t h   t h e i r  

r e s p e c t i v e   r o l l e r s   23 ,   25)  a r e   a d j u s t a b l e  

t o w a r d s   and  away   f r o m   t h e   e n d l e s s   b e l t s   2 2 A ,  

22B,  f o r   r e a d y   a d j u s t m e n t   of  t h e   s p a c e   b e t w e e n  

t he   f o r w a r d i n g   r u n s   27,  28  to  s u i t   a  c h a n g e   i n  

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

r o l l e r s   23,  25  a r e   c a r r i e d   by  a  beam  s t r u c t u r e  

41  w h i c h   can   be  r a i s e d   and  l o w e r e d   by  a i r  

c y l i n d e r s   42 ,   43  c a r r i e d   by  a n  u p p e r   f r a m e  

p a r t   44  of  t h e   b a s e   20.   The  l o w e r   b e l t s ,  

2 2 A ,   22B  a r e   on  c o m m o n   r o l l e r s   2 4 ,   26  o n  

s h a f t s   45 ,   46  r e s p e c t i v e l y ,   w h i l e   t h e   u p p e r  

( a n d   n a r r o w e r )   b e l t s   21A,   21B  a r e   on  s e p a r a t e  

r o l l e r s   23 ,   23X  and   25,   25X  on  c o m m o n   s h a f t s  

47,  48  r e s p e c t i v e l y ,   t h e   r o l l e r s   23X,  2 5 X  

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

r o l l e r s   2 3 ,   25  (by   m e a n s   t o   be  d e s c r i b e d  

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

c a r t o n s   and  p r o v i d e   one  p a i r   of  b e l t s   ( 2 1 A ,  

22A)  a d j a c e n t   t h e   t h e   o p e n   end  of  t h e   c a r t o n s  

30  and  one  p a i r   of  b e l t s   ( 2 1 B ,   22B)   a d j a c e n t  

t h e   c l o s e d   end  of  t h e   c a r t o n s .  

The  b e l t s   ( 2 1 A ,   21B,   22A,   22B)   a r e  

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

w i t h   u n p l a s t i c i s e d   p o l y v i n y l c h o r i d e   ( P V C )  



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

o p p o s i t e   ( i n n e r )   s u r f a c e s   b e i n g   r i b b e d  

t r a n s v e r s e l y   to   f o r m   t e e t h   49  e n g a g e b l e   w i t h  

t e e t h   50  on  t h e   r o l l e r s   ( 2 3 ,   23X,   2 4 ,  2 5 ,   2 5 X ,  

2 6 ) .  

The  a x e s   of   t h e   r o l l e r s   on  w h i c h   t h e  

e n d l e s s   b e l t s   a r e   m o u n t e d   a r e   i n c l i n e d  

s l i g h t l y   t o   t h e   h o r i z o n t a l ,   t o   s u i t e   t h e  

d i s p o s i t i o n   of  t h e   c a r t o n s   30  as  t h e y   c o m e  

f r o m   a  p r o d u c t   l o a d e r   ( n o t   s h o w n ) ,   and  t h e  

l o w e r   b e l t s   22A,  22B  a r e   l o n g e r   t h a n   t he   u p p e r  

b e l t s   21 A,  21B  so  as  t o   a f f o r d   a  l e a d - i n   t o  

t h e   s p a c e   b e t w e e n   t h e   f o r w a r d i n g   r u n s   27,  2 8 ,  

b u t   a  g u i d e   r a i l   57  i s  -   in   a n y   c a s e  -  

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

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

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

p l o u g h s   33 ,   34.   A  l e a d i n g   p a r t   ( n o t   s h o w n )  

of  t h e   g u i d e   r a i l   57  i s   a d j u s t a b l e   to   s u i t   a 

c h a n g e   in  t h e   d e p t h   of  c a r t o n s .  

A  t u c k e r   52  i s   p r o v i d e d   f o r   t r a i l i n g  

end  f l a p s   ( n o t   s h o w n )   of   t h e   c a r t o n s  a n d   t h e  

l e a d i n g   e n d   f l a p s   ( a l s o   n o t   s h o w n )   may  h a v e   a 

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

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

t u c k e r   p a r t   or   t h r o u g h   l e a d i n g   end   f l a p s   i n  



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

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

l e a d i n g   end  f l a p s   c o n v e n i e n t l y   b e i n g   d e f l e c t e d  

by  a  s p e a r   ( a l s o   n o t   s h o w n )   c a r r i e d   by  one   o f  

t h e   s i d e   f l a p   d e f l e c t i n g   p l o u g h s   33 ,   3 4 .  

The   r o t a r y   a c t i o n   of   t h e   t u c k e r   52  by  a 

s t e p p i n g   m o t o r   53  i s   t i m e d   by  a  p h o t o c e l l  

d e t e c t o r   54  w h i c h   d e t e c t s   t h e   l e a d i n g   o r  

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

G l u e i n g   m e a n s   55 ,   c o n s i s t i n g   of  a n  

a d h e s i v e   w h e e l   a p p l i c a t o r   a p p l i e s   a d h e s i v e   ' t o  

t h e   l o w e r   s i d e   f l a p   37  of  e a c h   c a r t o n   3 0  

b e f o r e   t h e   f l a p   37  i s   f o l d e d   u p w a r d l y   by  t h e  

p l o u g h   33  ( a s s i s t e d   b y  t h e   k n i f e   g u i d e   3 9 ) ,  

and  t h e   p l o u g h   34  ( a s s i s t e d   by  t h e   k n i f e   g u i d e  

40)  f o l d s   t h e   u p p e r   s i d e   f l a p   38  d o w n w a r d l y  

i n t o   c o n t a c t   w i t h   t h e   g l u e d   l o w e r   f l a p   37 .   A 

r a i l   56  p r e s s e s   t h e   f l a p s   37,   38  t o g e t h e r   o v e r  

a  s u f f i c i e n t   p e r i o d   of  t r a v e l   of  t h e   c a r t o n   3 0  

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

t o g e t h e r   by  t h e   t i m e   t h e   c a r t o n   l e a v e s   t h e  

c l o s e r .  

The  b a s e   20  i s   s u p p o r t e d   by  end  f r a m e s  

57,  58  h a v i n g   f e e t   59  and  e x t e n d i n g   u p w a r d l y  

to  t h e   u p p e r   f r a m e   p a r t   44 ,   t h e   end  f r a m e  

b e i n g   t i e d   t o g e t h e r   by  l o w e r   l o n g i t u d i n a l  



m e m b e r s   60  ( F i g u r e   1)  w h i c h   s u p p o r t   a  p u m p  

u n i t   61  ( s e e   a l s o   F i g u r e   2)  p r o v i d i n g  

c o m p r e s s e d   a i r   f o r   t h e   c y l i n d e r s   42,  43.  T h e  

b a s e   20  i n c l u d e s   l a t e r a l   m e m b e r s   62 ,   63  a n d  

s i d e   p l a t e s   6 4 ,   65  ( F i g u r e s   7  a n d   8 )  

s u p p o r t i n g   t h e   r o l l e r s   24,   26  f o r   t h e l o w e r  

b e l t s   22A,  22B,  t h e   u p p e r   r u n s   28  of  w h i c h   a r e  

b a c k e d   by  a  s h e e t   m e t a l   t a b l e   66  and  g u i d e d  

by  t h e   u p p e r   e d g e   p o r t i o n   of  t h e   f r o n t   s i d e  

p l a t e   65  and  a  r a i l   67.  The  l o w e r   r u n s   o f  

t h e   b e l t s   22A,   22B  a r e   g u i d e d   a l o n g   a  t r a c k  

f o r m e d   by  f u r t h e r   s h e e t   m e t a l   68,  t h e   l o w e r  

e d g e   p o r t i o n   of   t h e   s i d e   p l a t e   65  and  a  r a i l  

69.  The  l o w e r   f e e d   r o l l e r   36  i s   m o u n t e d   on  a 

s h a f t   70  w i t h   a  t o o t h e d   b e l t - a n d - p u l l e y   d r i v e  

71  f r o m   t h e   s h a f t   45  of  t h e   r o l l e r   24 ,   w h i c h  

i s   an  i d l e r   r o l l e r ,   t h e   b e l t s   22A,   22B  b e i n g  

d r i v e n   by  t h e   d r i v e   m e a n s   32,   w h i c h  -   as  c a n  

be  s e e n   p a r t i c u l a r l y   in  F i g u r e   3  -   c o n s i s t s   o f  

a  s t e p p i n g   m o t o r   72  and  a  t o o t h e d   b e l t - a n d -  

p u l l e y   d r i v e   73  t o   t h e   s h a f t   46  of  t h e   r o l l e r  

2 6 .  

T h e   b e a m   s t r u c t u r e   41  c o n s i s t s  

e s s e n t i a l l y   of  an  e l o n g a t e   c h a n n e l - s e c t i o n   74  

( F i g u r e s   4  to   6  and  8)  w i t h   b r a c k e t s   75 ,   7 6  

a t   i t s   e n d s   l i n k e d   by  T - s e c t i o n   m e m b e r s   77 ,   7 8  



to   t h e   p i s t o n s   ( n o t   s h o w n )   of   t h e   a i r  

c y l i n d e r s   42,   43  r e s p e c t i v e l y .   P a i r s   o f  

g u i d e   b a r s   79,   80  and  81 ,   82  e x t e n d   f o r w a r d l y  

f rom  the   b r a c k e t s   75,  76  to  a  f r o n t   s i d e   p l a t e  

83  to  w h i c h   a r e   s e c u r e d   low  f r i c t i o n   t r a c k s   84 

f o r   t h e   f r o n t   u p p e r   b e l t   21A,  w h i l e   a  r e a r  

s i d e   p l a t e   85  i s   s l i d a b l e   on  t h e   g u i d e   b a r s  

and  h a s   s e c u r e d   t o   i t   l o w   f r i c t i o n   t r a c k s   86  

f o r   t h e   r e a r   u p p e r   b e l t   21B.   The  g u i d e   r a i l  

51  i s   a l s o   s e c u r e d   t o   t h e   r e a r   s i d e   p l a t e   8 5 .  

A  s t e p p i n g   m o t o r   87  ( F i g u r e   6  o n l y )   m o u n t e d   i n  

t h e   c h a n n e l - s e c t i o n   74  i s   c o u p l e d   t o   s h a f t s  

88,  89  w h i c h   a r e   in  t u r n   c o u p l e d   to   g e a r - b o x e s  

90 ,   91  r e s p e c t i v e l y   a d a p t e d   to   d r i v e   l e a d  

s c r e w s   ( n o t   v i s i b l e )   of  t e l e s c o p i c   a r m s   9 2 ,  ,  

9 3 ,   t h e   o u t e r   e n d s  o f   w h i c h   a r e   s e c u r e d  

t h r o u g h   u n i v e r s a l   j o i n t s   94 ,   95  t o   t h e   u p p e r  

r e a r   s i d e   p l a t e   85,  w h e r e b y   a d j u s t m e n t   of  t h e  

p o s i t i o n   of  t h e   r e a r   u p p e r   b e l t   21B  can   b e  

e f f e c t e d ,   w h i c h   p o s i t i o n   i s   m o n i t o r e d   by  a 

s e n s o r   96  c o u p l e d   b e t w e e n   t h e   g e a r b o x   90  a n d  

t h e   a d j a c e n t   end  of  t h e   r e a r   s i d e   p l a t e   8 5 .  

The  r o l l e r s   23X,  25X  a r e   s l i d a b l e   a l o n g   t h e i r  

r e s p e c t i v e   s h a f t s   47,   48,  bu t   t h e   l a t t e r   has   a 

s p l i n e d   p o r t i o n   (S)  and  a  c o r r e s p o n d i n g l y  

s h a p e d   b o r e   in  t h e   b o s s   97  of  t h e   r o l l e r   2 5 X  



t r a n s m i t s   t h e   d r i v e   f r o m   t h e   d r i v e   m e a n s   3 1 ,  

w h i c h   c o n s i s t s   o f  a   s t e p p i n g   m o t o r   98  ( i n  

p h a s e   w i t h   t h e   m o t o r   72)  and  a  t o o t h e d   b e l t -  

a n d - p u l l e y   d r i v e   99.   The  l o w e r   f e e d   r o l l e r  

35  i s   m o u n t e d   on  a  s h a f t   100  w i t h   a  t o o t h e d  

b e l t - a n d - p u l l e y   d r i v e   101  f rom  t he   s h a f t   47  t o  

w h i c h   o n l y   t h e   r o l l e r   23  is  k e y e d .  

The  w h o l e   u p p e r   b e l t   a s s e m b l y   (74  t o  

1 0 1 )   i s   r a i s e d   and   l o w e r e d   by  t h e   a i r  

c y l i n d e r s   42,  43  a c t i n g   t h r o u g h   t h e i r   p i s t o n s  

and  t h e   l i n k i n g   m e m b e r s ,   77,  78,  to  a d j u s t   t h e  

s p a c e   b e t w e e n   t h e   l o w e r   r i m s   27  of  t h e   b e l t s  

21 A,  21B  and  t h e   u p p e r   r i m s   28  of  t h e   b e l t s  

22A.   22B.   A  t o r s i o n   b a r   102  ( F i g u r e s   4,  5 ,  

and   8)  c a r r i e s   p i n i o n s   1 0 3 ,   104  m a t i n g   w i t h  

r a c k s   1 0 5 ,   106  r e s p e c t i v e l y   t o w a r d s   t h e   e n d s  

of  t h e   c h a n n e l - s e c t i o n   74,  to  e n s u r e   t h a t   b o t h  

e n d s   of  t he   u p p e r   b e l t   a s s e m b l y   move  t o g e t h e r ,  

e v e n   i f   one   of  t h e   a i r   c y l i n d e r s   4 2 ,  4 3   f a i l s  

to   o p e r a t e .   The  l o w e r   ( a d j u s t e d )   p o s i t i o n   o f  

t h e   a s s e m b l y   is  d e t e r m i n e d   by  a d j u s t a b l e   s t o p  

m e a n s   107 ,   and  f i n e   a d j u s t m e n t   m e a n s   1 0 8 ,  

s i t u a t e d   a d j a c e n t   b o t h   a i r   c y l i n d e r s   42 ,   4 3 ,  

b u t   o n l y   t h o s e   a d j a c e n t   t h e   a i r   c y l i n d e r   43 

b e i n g   s h o w n   in   F i g u r e s   3  and   8.  T h e  

a d j u s t a b l e   s t o p   m e a n s   c o m p r i s e   f r a m e s   109  e a c h  



c o n t a i n i n g   t w o   n u t s   1 1 0 ,   111  on  v e r t i c a l  

s c r e w s   112,  113  r e s p e c t i v e l y .   The  s c r e w s   1 1 2  

b e i n g   r o t a t a b l e   by  a  s t e p p i n g   m o t o r   ( n o t  

shown)   t h r o u g h   a  s h a f t   114  and  g e a r b o x e s   1 1 5 ,  

w h i l e   t h e   s c r e w s   113  a r e   r o t a t a b l e   by  t o o t h e d  

b e l t - e n d - p u l l e y   d r i v e s   116  f r o m   t h e   s c r e w s  

112.   The  r e a r   end  of  e a c h   f r a m e   109  has   a n  

a n g l e   b r a c k e t   117  w i t h   a  t op   s t o p   s u r f a c e   1 1 8 ,  

w h i l e   t h e   f r o n t   end  of  t h e   f r a m e   109  h a s   a 

p a i r   of  c h e e k s   119  e x t e n d i n g   t h r o u g h   s l o t s   1 2 0  

( s e e   a l s o   F i g u r e   1)  in  t h e   l o w e r   s i d e   p l a t e   6 5  

a n d   c a r r y i n g   a  b l o c k   121  w i t h   a  t o p   s t o p  

s u r f a c e   122 .   The  f i n e   a d j u s t m e n t   m e a n s   1 0 8  

e a c h   c o m p r i s e s   p a i r s   of  b r a c k e t s ,   one   ( 1 2 3 )  

b e i n g   b o l t e d   t o   t h e   u p p e r   f r o n t   s i d e   p l a t e   83  

and   t h e   o t h e r   ( n o t   s h o w n )   b e i n g   b o l t e d   t o   t h e  

b r a c k e t   75  or  76  of  t h e   u p p e r   b e l t   a s s e m b l y ,  

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

1 2 4 ,  1 2 5   and  l o c k   n u t s   126 ,   w i t h   t h e   h e a d s   o f  

t h e   b o l t s   r e s t i n g   on  t h e   s t o p   s u r f a c e s   1 1 8 ,  

122  r e s p e c t i v e l y .  

The  a i r   c y l i n d e r s   42 ,   43  a l s o   e n a b l e  

the   b e l t   a s s e m b l y   to  be  r i a s e d   r a p i d l y   in  t h e  

e v e n t   of  a  c a r t o n   j a m m i n g   b e t w e e n   t h e  

f o r w a r d i n g   r u n s   27,  2 8 .  

The  t u c k e r   52  s h o w n   in  F i g u r e   1,  2 ,  



and   9  ( a n d   r o t a t e d   i n t e r n i i t t a n t l y   by  a 

s t e p p i n g   m o t o r   53)  h a s   two   t u c k e r   a r m s   1 2 7  

e a c h   o p e r a t i n g   a l t e r n a t e l y .  

The  p l o u g h   33  s h o w n   in  F i g u r e s   1,  1 0 

and  11  i s   m o u n t e d   b e t w e e n   p i v o t   b l o c k s   1 2 8  

b o l t e d   t o   t h e   l o w e r   s i d e   p l a t e   65  and  has   a 

t o g g l e   l i n k a g e   129  to   a  b r a c k e t   130  and  a 

h a n d l e   131  f o r   q u i c k   m o v e m e n t   i n t o   and  out  o f  

t h e   p o s i t i o n   s h o w n .   The  a s s o c i a t e d   k n i f e  

g u i d e   39  i s   p i v o t e d   on  t h e   p l o u g h   33  and  has   a 

c o i l   s p r i n g   132  u r g i n g   i t   t o w a r d s   t he   p o s i t i o n  

s h o w n .  

The  p l o u g h   34  s h o w n   in  F i g u r e s   1,  1 0  

a n d   12  c o n s i s t s   of   t w o   h o r i z o n t a l   a x i s  

r a d i u s e d   r o l l e r s   1 3 3 ,   134  and  t w o   v e r t i c a l  

a x i s   r a d i u s e d   r o l l e r s   135,   136  w i t h   s u c c e s s i v e  

r o l l e r s   1 3 4 ,   1 3 5 ,   136   a t   s l i g h t l y   l o w e r  

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

f i t t i n g   137  c a r r i e d   by  a  b r a c k e t   138  b o l t e d   t o  

t h e   u p p e r   f r o n t   s i d e   p l a t e   83,  so  as  t o  m o v e  

up  and   d o w n   w i t h   t h e   u p p e r   b e l t   a s s e m b l y   ( 7 4  

to   1 0 1 ) .   The  a s s o c i a t e d   k n i f e   g u i d e   40  i s  

p i v o t a l l y   m o u n t e d   on  a  b r a c k e t   139  w h i c h   i s  

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

65  to   s u i t   t h e   a d j u s t e d   p o s i t i o n s   of   t h e  

p l o u g h   3 4 .  



1.  A  c a r t o n   c l o s e r   c o m p r i s i n g   a  b a s e  

( 2 0 ) ,   a t   l e a s t   one  p a i r   of  e n d l e s s   b e l t s  

( 2 1 A ,   21B  and  22A,  22B)  m o u n t e d   on  r o l l e r s  

( 2 3 ,  2 5   and  2 4 ,  2 6 )   on  t h e   b a s e   w i t h   m u t u a l l y  

o p p o s e d   f o r w a r d i n g   r u n s   ( 2 7 ,  2 8 )   of  t h e   b e l t s  

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

p a t h   (29)   f o r   c a r t o n s   (30)  a l o n g   t h e   b a s e ,   t h e  

o u t e r   s u r f a c e s   ( F S )   of  t h e   e n d l e s s   b e l t s  

h a v i n g   a  h i g h   c o e f f i c i e n t   of  f r i c t i o n ,   d r i v e  

m e a n s   (31  and  32)  f o r   a t   l e a s t   one   r o l l e r   f o r  

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

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

( 3 3 ,   3 4 )   a d j a c e n t   o n e   s i d e   of  t h e   s p a c e  

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

b e l t s .  

2.  A  c a r t o n   c l o s e r   as  in  C l a i m   1 ,  

c h a r a c t e r i s e d   in  t h a t   t he   e n d l e s s   b e l t s   ( 2 1 A ,  

21B  and  22A,  22B)  a r e   a d j u s t a b l e   t o w a r d s   a n d  

away  f rom  each   o t h e r ,   f o r   r e a d y   a d j u s t m e n t   o f  

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

a  c h a n g e   in  t h e   s i z e   of  c a r t o n s   ( 3 0 ) .  

3.  A  c a r t o n   c l o s e r   as  in  C l a i m   2 ,  

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

(107)   is  p r o v i d e d   to   e n s u r e   a  m i n i m u m   a d j u s t e d  

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



t h e   f o r w a r d i n g   r u n s   (27,   2 8 ) .  

4.  A  c a r t o n   c l o s e r   as  in  C l a i m   2 ,  

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

d u p l i c a t e d ,   to  p r o v i d e   one  p a i r   of  b e l t s   ( 2 1 A ,  

22A)  a d j a c e n t   t h e   c l o s e d   end  of  t h e   c a r t o n s  

(30)  and  one  p a i r   of  b e l t s   (21B,  22B)  a d j a c e n t  

t h e   o p e n   end   of   t h e   c a r t o n s   ( 3 0 ) .  

5.  A  c a r t o n   c l o s e r   as  in  C l a i m   4 ,  

c h a r a c t e r i s e d   in  t h a t   one   s e t   of  d u p l i c a t e d  

e n d l e s s   b e l t s   (22A,  22B)  a r e   on  common  r o l l e r s  

( 2 4 ,   2 6 ) ,   and  t h e   o t h e r   s e t   of  d u p l i c a t e d  

e n d l e s s   b e l t s   ( 2 1 A ,   2 1 B )   a r e   on  s e p a r a t e  

r o l l e r s   (23 ,   23X  and  25,  25X)  on  common  s h a f t s  

(47  and  4 8 ) .  

6.  A  c a r t o n   c l o s e r   as  in   a n y  o n e   o f  

C l a i m s   1  to   5,  c h a r a c t e r i s e r d   in  t h a t   t h e  

b e l t s   ( 2 1 A ,   2 1 B ,   22A  2 2 B )   c o n s i s t   o f  

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

p o l y v i n y l c h l o r i d e   p r o v i d i n g   t h e   h i g h   f r i c t i o n  

s u r f a c e s   ( F S ) ,   t h e   o p p o s i t e   s u r f a c e s   b e i n g  

r i b b e d   t r a n s v e r s e l y   t o   f o r m   t e e t h   ( 4 9 )  

e n g a g e a b l e   w i t h   t e e t h   (50)   on  t h e   r o l l e r s   ( 2 3 ,  

24 ,   25 ,   2 6 ) .  

7.  A  c a r t o n   c l o s e r   as  in  any   one   o f  

C l a i m s   1  to   6,  c h a r a c t e r i s e d   in  t h a t   t h e   a x e s  

of   t h e   r o l l e r s   ( 2 3 ,   24 ,   25 ,   26)  on  w h i c h   t h e  



e n d l e s s   b e l t s   (21A,  21B,  22A,  22B)  a r e   m o u n t e d  

a r e   g e n e r a l l y   h o r i z o n t a l   and  t h e   l o w e r   b e l t  

(22A,  22B)  i s   l o n g e r   t h a n   the   u p p e r   b e l t   , ( 2 1 A ,  

21B)  so  as  to   a f f o r d   a t   l e a s t   a  l e a d - i n   to   t h e  

s p a c e   b e t w e e n   the   f o r w a r d i n g   r u n s   (27,   2 8 ) .  

8.  A  c a r t o n   c l o s e r   as  in  any  one  o f  

C l a i m s   1  to   7,  c h a r a c t e r i s e d   in  t h a t   a  g u i d e  

r a i l   ( 5 1 )   i s   p r o v i d e d   f o r   c a r t o n s   ( 3 0 )  

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

d i s p o s e d   a d j a c e n t   t h e   s i d e   of  t h e   s p a c e   r e m o t e  

f rom  t h e   f l a p   d e f l e c t i n g   p l o u g h s   (33,   34),   a n d  

w h e r e i n   a t   l e a s t   a  l e a d i n g   p a r t   of  t h e   g u i d e  

r a i l   (51)   i s   a d j u s t a b l e   t o w a r d s   and  away  f r o m  

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

p l o u g h s   (33,   34) ,   f o r   r e a d y   a d j u s t m e n t   to   s u i t  

a  c h a n g e   in  t h e   s i z e   of  c a r t o n s   ( 3 0 ) .  

9.  A  c a r t o n   c l o s e r   as  in  a n y  o n e   o f  

C l a i m s   1  to   8,  c h a r a c t e r i s e d   in  t h a t   a  t u c k e r  

(52 )   i s   p r o v i d e d   f o r   end  f l a p s   of  c a r t o n s  

( 3 0 ) .  

10.  A  c a r t o n   c l o s e r   as  in  any   one   o f  

C l a i m s   1  to   9,  c h a r a c t e r i s e d   in  t h a t   g l u e i n g  

m e a n s   (55)   is  p r o v i d e d   f o r   s i d e   f l a p s   (37,   3 8 )  

of  c a r t o n s   ( 3 0 ) .  

11.  A  c a r t o n   c l o s e r   as  in  C l a i m   1 0 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   g l u e i n g   m e a n s   ( 5 5 )  



i s   an  a d h e s i v e   a p p l i c a t o r .  

12.  A  c a r t o n   c l o s e r   as  in  C l a i m   10  o r  

C l a i m   11,  c h a r a c t e r i s e d   in  t h a t   t h e   g l u e i n g  

m e a n s   (55)   is  f o l l o w e d   by  t h e   f l a p   d e f l e c t i n g  

p l o u g h s   (33,   34)  to  b r i n g   the   s i d e   f l a p s   ( 3 7 ,  

38)  i n t o   c o n t a c t   w i t h   e a c h   o t h e r   fo r   b o n d i n g .  

13.  A  c a r t o n   c l o s e r   as  c l a i m e d   i n  

C l a i m   1 2 , c h a r a c t e r i s e d   in  t h a t   t h e   f l a p  

d e f l e c t i n g   p l o u g h s   ( 3 3 ,   34)  a r e   f o l l o w e d   by  a 

r a i l   (56)  or  r o l l s   f o r   p r e s s i n g   t h e   f l a p s   ( 3 7 ,  

38)  t o g e t h e r .  
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