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@  Machine  and  method  for  erecting  a  carton. 

©  The  invention  provides  a  machine  and  method  for 
erecting,  from  a  collapsed  condition  to  an  erected  condi- 
tion,  a  carton  having  a  tray-like  configuration.  The  machine 
comprises  means  for  withdrawing  a  collapsed  carton  from  a 
supply,  means  for  moving  apart  top  and  bottom  wall  panels 
of  the  carton  to  bring  the  carton  into  a  tubular  configura- 
tion,  means  for  causing  a  first  end  closure  panel  at  each  end 
of  the  tubular  structure  to  be  brought  into  a  position  to 
close  the  ends  of  the  tubular  structure,  means  for  causing  a 

CM  second  end  closure  panel  at  each  end  of  the  tubular  struc- 
^   ture  to  be  brought  into  overlapping  relationship  with  re- 

spect  to  said  first  end  closure  panels,  and  means  for  caus- 
£li  ing  portions  of  said  second  end  closure  panels  to  be  inser- 
JJJ  ted  into  openings  provided  in  one  of  the  top  or  bottom  wall 
W  panels  of  the  carton  to  maintain  the  carton  in  its  erected 
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 T h e   invention  provides  a  machine  and  method  for 
erecting,  from  a  collapsed  condition  to  an  erected  condi- 
tion,  a  carton  having  a  tray-like  configuration.  The  machine 
comprises  means  for  withdrawing  a  collapsed  carton  from  a 
supply,  means  for  moving  apart  top  and  bottom  wall  panels 
of  the  carton  to  bring  the  carton  into  a  tubular  configura- 
tion,  means  for  causing  a  first  end  closure  panel  at  each  end 
of  the  tubular  structure  to  be  brought  into  a  position  to 
close  the  ends  of  the  tubular  structure,  means  for  causing  a 
second  end  closure  panel  at  each  end  of  the  tubular  struc- 
ture  to  be  brought  into  overlapping  relationship  with  re- 
spect  to  said  first  end  closure  panels,  and  means  for  caus- 
ing  portions  of  said  second  end  closure  panels  to  be  inser- 
ted  into  openings  provided  in  one  of  the  top  or  bottom  wall 
panels  of  the  carton  to  maintain  the  carton  in  its  erected 
condition. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  m a c h i n e   and  m e t h o d   f o r  

e r e c t i n g ,   f r om  a  c o l l a p s e d   c o n d i t i o n   to   an  e r e c t e d   c o n d i t i o n ,  

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

w a l l   p a n e l   i n t e r c o n n e c t e d   by  s p a c e d   s i d e   w a l l   p a n e l s   to   fo rm  a  

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

p a r a l l e l   to   one  a n o t h e r ,   and  end  c l o s u r e   p a n e l s   a t   e a c h   end  o f  

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

Such  c a r t o n   i s   h e r e i n a f t e r   r e f e r r e d   t o   as  "a  c a r t o n   o f  

t h e   k i n d   d e s c r i b e d . "  

I t   i s   known ,   f o r   e x a m p l e ,   f r om  U .S .   p a t e n t   No.  4 , 0 5 3 , 0 9 9  

to   p r o v i d e   a  t r a y   in  t h e   fo rm  of  a  f l a t   c a r t o n   w i t h   o p e n i n g s  

in   t h e   t o p   i n t o   w h i c h   c o n t a i n e r s   a r e   i n s e r t e d   so  t h a t   t h e y  

s t a n d   u p r i g h t   on  t h e   b o t t o m   of  t h e   t r a y   and  p r o j e c t   a b o v e   t h e  

t o p   of   t h e   t r a y .   The  t r a y s   d i s c l o s e d   in  U . S .   p a t e n t   N o .  

4 , 0 5 3 , 0 9 9   t a k e   t h e   f o rm  of  a  s l e e v e   of   f o l d a b l e   s h e e t   m a t e r i a l ,  

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

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

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



t h e   t r a y .   One  of  t h e   end  w a l l   p a n e l s   a t   e a c h   end  of  t h e   t r a y  

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

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

s l e e v e   in  i t s   t r a y - l i k e   c o n f i g u r a t i o n .  

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

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

e r e c t e d   f r o m   a  f l a t   c o n d i t i o n   and  to  e n g a g e   t he   t a b s   in   o v e r -  

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

t h e   s l e e v e   in   i t s   t r a y - l i k e   c o n f i g u r a t i o n .  

One  a s p e c t   of  the   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  m a c h i n e   f o r  

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

c a r t o n   "of   t he   k i n d   d e s c r i b e d " ,   w h i c h   m a c h i n e   c o m p r i s e s   means   f o r  

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

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

c a r t o n   i n t o   i t s   t u b u l a r   c o n f i g u r a t i o n ,   means   f o r   c a u s i n g   a  f i r s t  

end   c l o s u r e   p a n e l   a t   e a c h   end  of  t h e   t u b u l a r   s t r u c t u r e   to   b e  

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

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

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

w i t h   r e s p e c t   to  s a i d   f i r s t   end  c l o s u r e   p a n e l s ,   and  means   f o r  

c a u s i n g   p o r t i o n s   of   s a i d   s e c o n d   end  c l o s u r e   p a n e l s   to   be  i n s e r t e d  

i n t o   o p e n i n g s   p r o v i d e d   in   one  of  s a i d   t o p   or   b o t t o m   w a l l   p a n e l s  

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

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

of  e r e c t i n g   a  c a r t o n   " o f   t h e   k i n d   d e s c r i b e d "   w h i c h   m e t h o d   c o m -  

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

c a u s i n g   t h e   t op   and  b o t t o m   w a l l s   to   be  moved  a p a r t   f r om  o n e  

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

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



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

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

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

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

p o r t i o n s   of   s a i d   s e c o n d   end  c l o s u r e   p a n e l s   to   be  i n s e r t e d   i n t o  

o p e n i n g s   p r o v i d e d   i n   one  of  s a i d   t o p   or  b o t t o m   w a l l   p a n e l s   t o  

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

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 ,   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 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  s c h e m a t i c   e x p l o d e d   p e r s p e c t i v e   v i ew   of  t h e   b a s i c  

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

k i n d   d e s c r i b e d " ,  

F i g u r e   2  i s   a  s c h e m a t i c   f r o n t   v i ew  of  t h e   m a c h i n e   s h o w i n g   a  

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

F i g u r e   3  i s   a  s c h e m a t i c   f r o n t   v i ew  of  t h e   m a c h i n e   s h o w i n g   b o t t o m  

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

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

e n d s   of  t he   t u b u l a r   s t r u c t u r e ,  

F i g u r e   4  i s   a  s c h e m a t i c   f r o n t   v i ew  of  t h e   m a c h i n e   shown  a f t e r  

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

w i t h   t h e   i n c l i n e d   rams   r e t r a c t e d ,  

F i g u r e   5  i s   a  s c h e m a t i c   f r o n t   v i ew   of  t he   m a c h i n e   s h o w i n g  

f u r t h e r   i n c l i n e d   r ams   e x t e n d e d   to   f o l d   t o p   w a l l   end   c l o s u r e  

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

t o   t h e   b o t t o m   w a l l   end   c l o s u r e   p a n e l s ,  

F i g u r e   6  i s   a  s c h e m a t i c   f r o n t   v i ew   of  t h e   m a c h i n e   s h o w i n g   a  

p a i r   of  c e n t r a l   r ams   e x t e n d e d   to   e n g a g e   t h e   f o l d e d   end  c l o s u r e  

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

p r e p a r a t o r y   to   l o c k i n g ,  



F i g u r e   7  i s   a  s c h e m a t i c   f r o n t   v iew  of  t he   m a c h i n e   s h o w i n g   a  

p a i r   of  l o w e r   rams  h a v i n g   l o c k i n g   c o m p o n e n t s   e x t e n d e d   to   c a u s e  

l o c k i n g   t a b s   c a r r i e d   by  t h e   t o p   w a l l   end  c l o s u r e   p a n e l s   to   b e  

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

a n d  

F i g u r e   8  i s   a  s c h e m a t i c   f r o n t   v iew  of  t h e   m a c h i n e   s h o w i n g   t h e  

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

m a c h i n e   r ams   r e t r a c t e d .  

R e f e r r i n g   f i r s t   to  F i g u r e   1  of  t h e   d r a w i n g s   t h e r e   i s  

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

f o r   e r e c t i n g   a  c a r t o n   " o f   t h e   k i n d   d e s c r i b e d " .   A  s t a c k   o f  

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

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

s h o w n )   s u c h   t h a t ,  i n   o p e r a t i o n ,   t h e   c a r t o n s   may  be  w i t h d r a w n  

s e q u e n t i a l l y   f rom  t h e   m a c h i n e .  

A  p a i r   of   p n e u m a t i c a l l y   o p e r a b l e   rams  10  a r e   l o c a t e d  

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

ram  10  i n c l u d e s   an  e x t e n s i b l e   and  r e t r a c t a b l e   p i s t o n   rod   12  w h i c h  

c a r r i e s   a t   i t s   f r e e   end  a  b a s e   p l a t e   14  p o s i t i o n e d   a t   a  s u i t a b l e  

d i s t a n c e   b e l o w   t h e   l o w e r m o s t   c o l l a p s e d   c a r t o n   ' c '   in   t h e   s u p p l y .  

The  b a s e   p l a t e   14  i s   p r o v i d e d   w i t h   a  s e r i e s   of   v a c u u m   o p e r a t e d  

s u c t i o n   c u p s   16  w h i c h   a r e   o p e r a b l e   t o   e n g a g e   and  h o l d   t h e   b o t t o m  

w a l l   of   t h e   l o w e r m o s t   c o l l a p s e d   c a r t o n   in   t h e   s u p p l y .  

An  e j e c t o r   ram  18,  w h i c h   a l s o   i s   p n e u m a t i c a l l y   o p e r a b l e ,  

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

e x t e n s i b l e   and   r e t r a c t a b l e   p i s t o n   r o d   20  w h i c h   c a r r i e s   a t   i t s  

f r e e   end   an  e j e c t o r   b a r   22.   The  e j e c t o r   ram  18  i s   o p e r a b l e   s o  

as  t o   c a u s e   t h e   e j e c t o r   b a r   22  to   move  in   a  p l a n e   s u b s t a n t i a l l y  

p a r a l l e l   to   t h a t   of   t h e   b a s e   p l a t e   14.   The  e j e c t o r   b a r   2 2  

i n c l u d e s   a  b a c k w a r d l y   s l o p i n g   ramp  s u r f a c e   24  f r o m   w h i c h   d e p e n d s  

a  v e r t i c a l   s u r f a c e   2 6 .  



The  m a c h i n e   i s   o p e r a t e d   c y c l i c a l l y   and,   in  o r d e r   to   e r e c t  

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

rams   10  a r e   a c t i v a t e d   so  t h a t   t h e   p i s t o n   r o d s   12  a r e   e x t e n d e d  

t o   r a i s e   t h e   b a s e   p l a t e   14  to  e n a b l e   t he   s u c t i o n   cups   16  t o  

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

h o p p e r .   Vacuum  i s   t h e n   a p p l i e d   and  t h e   p i s t o n   r o d s   12  r e t r a c t   a  

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

t h e   h o p p e r .   In  so  d o i n g ,   t h e   s i d e   w a l l   " S l "   of  t h e   l o w e r m o s t  

c a r t o n   ( w h i c h   i s   l o c a t e d   t o w a r d s   t he   r e a r   of  t h e   m a c h i n e )   i s  

c a u s e d   to   be  d r a w n   down  a c r o s s   t he   i n c l i n e d   ramp  s u r f a c e   24  o f  

t h e   e j e c t o r   b a r   22.   S i d e   w a l l   "S2"  of   t he   l o w e r m o s t   c a r t o n   i s  

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

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

c a r t o n   i s   b r o u g h t   i n t o   a  s e t   up  c o n d i t i o n   in  w h i c h   t he   t o p   w a l l  

" t "   and  t he   b o t t o m   w a l l   "b"  a r e   moved  a p a r t   so  t h a t   t h e   c a r t o n  

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

s h o w n .  

The  c a r t o n   and  the   c a r t o n   e r e c t i n g   c o m p o n e n t s   of  t h e  

m a c h i n e   a t   t he   c o m p l e t i o n   of   t h i s   m a c h i n e   s e q u e n c e   a r e   t h e n  

s u b s t a n t i a l l y   as  shown  in  F i g u r e   2  of  t he   d r a w i n g s .  

R e f e r r i n g   now  to   F i g u r e s   1  a n d   3  of  t h e   d r a w i n g s ,   t h e  

e r e c t i n g   m a c h i n e   f u r t h e r   i n c l u d e s   a  p a i r   of  l o w e r   rams  2 8  

l o c a t e d   b e l o w   and  on  e i t h e r   s i d e   of  t h e   b a s e   p l a t e   14.  Rams  2 8  

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

The  r ams   28  a r e   p n e u m a t i c a l l y   o p e r a b l e   and  e a c h   ram  i n c l u d e s   a n  

e x t e n s i b l e   and  r e t r a c t a b l e   p i s t o n   rod   30  w h i c h   c a r r i e s   a t   i t s  

f r e e   end   an  a n g l e   b r a c k e t   32.  As  b e s t   s e e n   in   F i g u r e   1  of   t h e  

d r a w i n g s   e a c h   a n g l e   b r a c k e t   32  c o m p r i s e s   a  m o u n t i n g   b a r   34  t o  

w h i c h   i s   c o n n e c t e d   an  e l o n g a t e   f o l d   b a r   3 6 .  



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

28  a r e   a c t i v a t e d   s i m u l t a n e o u s l y   so  t h a t   t h a   p i s t o n   r o d s   3 0  

e x t e n d   u p w a r d l y   so  t h a t   e a c h   e l o n g a t e   b a r   36  e n g a g e s   t h e   u n d e r -  

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

of   t h e   c a r t o n .   As  t h e   p i s t o n   r o d s   30  c o n t i n u e   to  e x t e n d ,   t h e  

e l o n g a t e   b a r s   36  c a u s e   t h e   b o t t o m   w a l l   end  c l o s u r e   p a n e l s   "e1" 

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

t u b u l a r   s t r u c t u r e ,   as  shown  in  F i g u r e   3.  P r e f e r a b l y ,   t h e   b o t t o m  

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

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

t h e   s i d e   w a l l s   " s 1 "   and  " s 2 " .   T h i s   g i v e s   r i g i d i t y   to  t h e   e n d s  

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

w h e n   s u b j e c t e d   to   v e r t i c a l   f o r c e ,   in  u s e .  

The  b o t t o m   rams  28  a r e   t h e n   r e a c t i v a t e d   so  t h a t   t h e   p i s t o n  

r o d s   30  t o g e t h e r   w i t h   a n g l e   b r a c k e t s   32  a r e   r e t r a c t e d .   T h e  

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

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

as  shown  in   F i g u r e   4  of   t h e   d r a w i n g s .  

R e f e r r i n g   now  to   F i g u r e s   1  and  5  o f   t h e   d r a w i n g s ,   t h e  

e r e c t i n g   m a c h i n e   f u r t h e r   i n c l u d e s   a  p a i r   of   u p p e r   rams  38  w h i c h  

a r e   l o c a t e d   a b o v e   and  on  e i t h e r   s i d e   of  t h e   b a s e   p l a t e   14.  T h e  

u p p e r   rams  38  a r e   p n e u m a t i c a l l y   o p e r a b l e   and  l o c a t e d   in   a n  

i n c l i n e d   a t t i t u d e   w i t h   r e s p e c t   to   t h e   v e r t i c a l .   Each   u p p e r   r a m  

38  i n c l u d e s   an  e x t e n s i b l e   and   r e t r a c t a b l e   p i s t o n   r o d   40  w h i c h  

c a r r i e s   a t   i t s   f r e e   end  an  a n g l e   b r a c k e t   42 .   As  b e s t   s e e n   i n  

F igure   1  of   t h e   d r a w i n g s ,   e a c h   a n g l e   b r a c k e t   42  i n c l u d e s   a  f o l d  

b a r   44  to   w h i c h   i s   a t t a c h e d   a  h o r i z o n t a l l y   e x t e n d i n g   r e t a i n i n g  

p l a t e   4 6 .  



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

rams  38  a r e   a c t i v a t e d  s i m u l t a n e o u s l y   so  t h a t   e a c h   p i s t o n   rod   4 2  

e x t e n d s   d o w n w a r d l y   u n t i l   t h e   f o l d   b a r   44  of  t h e   a s s o c i a t e d  

a n g l e   b r a c k e t   42  e n g a g e s   r e s p e c t i v e   ones   of  t he   t o p   w a l l   e n d  

c l o s u r e   p a n e l s   " e 2 " .   As  t h e   p i s t o n s   40  c o n t i n u e   to   e x t e n d   e a c h  

of   t h e   t o p   w a l l   end  c l o s u r e   p a n e l s   "e2"   a r e   c a u s e d   to   b e  

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

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

" e l " .   When  t h e   p i s t o n   r o d s   42  a r e   f u l l y   e x t e n d e d ,   as  shown  i n  

F i g u r e   5,  t h e   r e t a i n i n g   b a r s   46  e n g a g e   t he   top   w a l l   " t "   of   t h e  

c a r t o n   a t   i t s   o p p o s i t e   e n d s .   The  c a r t o n   and  c a r t o n   e r e c t i n g  

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

s e q u e n c e   a r e   t h e n   s u b s t a n t i a l l y   as  shown  in   F i g u r e   5  of  t h e  

d r a w i n g s .  

R e f e r r i n g   now  to   F i g u r e s   1  a n d   6  of  t h e   d r a w i n g s ,   t h e  

e r e c t i n g   m a c h i n e   f u r t h e r   i n c l u d e s   a  p a i r   of  c e n t r a l   rams  4 8 ,  

w h i c h   a r e   l o c a t e d   on  e i t h e r   s i d e   of  b a s e   p l a t e   14  and  i n t e r -  

m e d i a t e   t o p   and  b o t t o m   rams  28,  38,  r e s p e c t i v e l y .   The  c e n t r e  

r ams   48  a r e   p n e u m a t i c a l l y   o p e r a b l e   and   l o c a t e d   in  a  p l a n e  

g e n e r a l l y   p a r a l l e l   w i t h   r e s p e c t   to  t h e   p l a n e   of   b a s e   p l a t e   1 4 .  

E a c h   c e n t r e   ram  48  i n c l u d e s   an  e x t e n s i b l e   and  r e t r a c t a b l e   p i s t o n  

r o d   50  w h i c h   c a r r i e s   a t   i t s   f r e e   end  an  a n g l e   b r a c k e t   52.  A s  

b e s t   s e e n   in   F i g u r e   1,  of   t h e   d r a w i n g s ,   e a c h   a n g l e   b r a c k e t   52  

c o m p r i s e s   an  u p r i g h t   p l a t e   54  a t t a c h e d   to  t h e   end  of  t h e   p i s t o n  

r o d   50  and  a  h o r i z o n t a l   p l a t e   56  h a v i n g   a  s e r i e s   of  f i v e   f i n g e r s  

58  s p a c e d   a p a r t   by  s l o t s   6 0 .  

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

48  a r e   a c t i v a t e d   s i m u l t a n e o u s l y   so  t h a t   e a c h   p i s t o n   50  e x t e n d s  

h o r i z o n t a l l y   u n t i l   e a c h   a n g l e   b r a c k e t   52  i s   b r o u g h t   i n t o  

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



e a c h   of  t he   h o r i z o n t a l   p l a t e s   56  to   e n g a g e   and  f o l d   d o w n w a r d l y  

e x t e n d i n g   l o c k i n g   t a b s   "1"  i n t o   o v e r l a p p i n g   r e l a t i o n s h i p   w i t h  

r e s p e c t   to  t h e   b a s e   "b"  of  t he   c a r t o n .   At  t h e   same  t i m e ,   t h e  

v e r t i c a l   p l a t e   54  of  e a c h   a n g l e   b r a c k e t   52  i s   e n g a g e d   w i t h   t h e  

o u t e r m o s t   s u r f a c e   of  e a c h   end  c l o s u r e   p a n e l   "e2 " .   The  a n g l e  

b r a c k e t   52  i s   c o n s t r u c t e d   s u c h   t h a t   t h e   s l o t s   60  b e t w e e n   e a c h   o f  

t h e   f i n g e r s   68  i s   of  s m a l l e r   w i d t h   t h a n   t h e   l o c k i n g   t a b s   " 1 "  

c a r r i e d   by  e a c h   t o p   end  c l o s u r e   p a n e l   " e l " ,   and  a r e   p o s i t i o n e d  

s u c h   t h a t   e a c h   l o c k i n g   t a b   "1"  i s   e n g a g e d   by  a d j a c e n t   p o r t i o n s  

of  n e i g h b o u r i n g   f i n g e r s   5 8 .  

The  c a r t o n   and  c a r t o n   t e r e c t i n g   c o m p o n e n t s   of  t h e   m a c h i n e  

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

as  shown  in   F i g u r e   6  of  t h e   d r a w i n g s .  

R e f e r r i n g   now  to   F i g u r e s   1  a n d   7  of  t h e   d r a w i n g s ,   t h e  

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

62  w h i c h   a r e   l o c a t e d   on  e i t h e r   s i d e   of   and   b e l o w   t h e   b a s e   p l a t e  

14.   The  v e r t i c a l   l o w e r   rams  62  a r e   p n e u m a t i c a l l y   o p e r a b l e   a n d  

e a c h   ram  62  i n c l u d e s   an  e x t e n s i b l e   and  r e t r a c t a b l e   p i s t o n   r o d   64 

w h i c h   c a r r i e s   a t   i t s   f r e e   end  an  e l o n g a t e   p l a t e   66  f rom  w h i c h  

e x t e n d   a  s e r i e s   of  s p a c e d   v e r t i c a l   l o c k i n g   f i n g e r s   6 8 .  

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

r a m s   62  a r e   a c t i v a t e d   s i m u l t a n e o u s l y   so  t h a t   e a c h   p i s t o n   r o d   64 

e x t e n d s   u p w a r d l y   to   c a u s e   t h e   l o c k i n g   f i n g e r s   68  to   be  i n t e r -  

d i g i t a t e d   w i t h   t h e   f i n g e r s   58  c a r r i e d   by  e a c h   a n g l e   b r a c k e t   5 2 .  

I n   so  d o i n g ,   t h e   l o c k i n g   f i n g e r s   68  c a u s e   t h e   l o c k i n g   t a b s   " 1 "  

a t   e a c h   end  of  t h e   c a r t o n   to   be  t h r u s t   i n t o   c o o p e r a t i n g   o p e n i n g s  

"a"   f o r m e d   in   t h e   b a s e   "b"  of   t he   c a r t o n .   The  l o c k i n g   t a b s   " 1 "  

and   t h e   c o o p e r a t i n g   o p e n i n g s   a r e   s i z e d   so  t h a t   once   t h e   t a b s   " 1 "  

a r e   i n s e r t e d   w i t h i n   t h e   o p e n i n g s   t h e   t a b s   "1"  a r e   h e l d   in   l o c k e d  



e n g a g e m e n t .   T h i s   i s   a  known  l o c k i n g   a r r a n g e m e n t   and  i s   n o t  

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

I t   w i l l   be  a p p r e c i a t e d   t h a t   d u r i n g   t h e   l o c k i n g   o p e r a t i o n  

. the   r e t a i n i n g   p l a t e s   46  o v e r l y i n g   the   top   w a l l   "1"  of  t h e  

c a r t o n   p r e v e n t   any   t e n d e n c y   f o r   t h e   c a r t o n   to  move  u p w a r d l y  

away   f rom  t h e   s u c t i o n   c u p s   16.  F u r t h e r m o r e ,   t h e   s l o t t e d  

h o r i z o n t a l   p l a t e s   56  g i v e   s t a b i l i t y   to  t he   b o t t o m   w a l l   "b"  o f  

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

o p e n i n g s   "a"  so  as   to   e n s u r e   t h a t   p o s i t i v e   l o c k i n g   i s   e f f e c t e d .  

The  c a r t o n   and  c a r t o n   e r e c t i n g   c o m p o n e n t s   of   t he   m a c h i n e  

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

as  shown  in  F i g u r e   7  of   t he   d r a w i n g s .  

D u r i n g   t h e   s i x t h   s e q u e n c e   of  t h e   c y c l e ,   t he   t op   rams   38  

c e n t r e   rams  48,  and   v e r t i c a l   l o w e r   rams  62  a r e   t h e n   r e a c t i v a t e d  

so  t h a t   t h e i r   p i s t o n   r o d s   a r e   r e t r a c t e d .   The  c a r t o n   and  c a r t o n  

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

m a c h i n e   s e q u e n c e   a r e   t h e n   s u b s t a n t i a l l y   as  shown  in  F i g u r e   8 

of   t h e   d r a w i n g s .  

The  c a r t o n   i s   now  f u l l y   e r e c t e d   w i t h   t he   end  c l o s u r e  

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

t u b u l a r   s t r u c t u r e   and  l o c k e d   so  as  to   m a i n t a i n   t h e   c a r t o n   i n  

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

R e f e r r i n g   a g a i n   to  F i g u r e  1   of   t h e   d r a w i n g s ,   d u r i n g   t h e  

f i n a l   s e q u e n c e   of  t h e   c y c l e ,   t h e   vacuum  p r e s s u r e   e x e r t e d   b y  

t h e   s u c t i o n   cup  16  i s   t h e n   r e l i e v e d   and  the   p i s t o n   r o d s   12 

r e t r a c t   to  l o w e r   t h e   b a s e   p l a t e   14.  S i m u l t a n e o u s l y ,   o r  

s h o r t l y   t h e r e a f t e r   t h e   e j e c t o r   ram  18  i s   a c t i v a t e d   in   o r d e r  



to   c a u s e   t h e   p i s t o n   rod   20  to   e x t e n d .   Thus ,   t h e   v e r t i c a l  

s u r f a c e   26  of   t h e   e j e c t o r   b a r  2 2   t h r u s t s   a g a i n s t   s i d e   w a l l  

" S 1 "  o f   t h e   c a r t o n   to   e j e c t   t h e   c o m p l e t e d   c a r t o n   f o r w a r d l y   o u t  

f r o m   t h e   m a c h i n e .   The  c a r t o n   may  t h e n   be  r e m o v e d   to   be  f i l l e d  

w i t h   p r o d u c t .  

The  m a c h i n e   c y c l e   i s   t h e n   r e p e a t e d   t o  e r e c t   t he   n e x t  

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

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

may  be  i n s t a l l e d   as  t h e   f i r s t   s t a t i o n   of  a  c a r t o n   e r e c t i n g   a n d  

f i l l i n g   m a c h i n e .   In   s u c h   an  a r r a n g e m e n t ,   once   t h e   e r e c t e d  

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

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

I t   i s   f u r t h e r   e n v i s a g e d   t h a t   t h e   l o c k i n g   t a b s   "1"  c o u l d  

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

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

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

s u c h   t h a t   t h e   t o p   w a l l   end  c l o s u r e   p a n e l s   "e2"   w o u l d   be  f o l d e d  

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

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



1.  A  m a c h i n e   f o r   e r e c t i n g   a  c a r t o n   h a v i n g   a  t r a y - l i k e   c o n -  

f i g u r a t i o n   f rom  a  c o l l a p s e d   c o n d i t i o n   to  an  e r e c t e d   c o n d i t i o n ,  

s a i d   m a c h i n e   c o m p r i s i n g   means   ( 1 4 , 1 6 )   f o r   w i t h d r a w i n g   a  c o l l a p s e d  

c a r t o n   f rom  a  s u p p l y ,   means   ( 2 4 , 2 6 )   f o r   mov ing   a p a r t   top   a n d  

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

c o n f i g u r a t i o n   c h a r a c t e r i z e d   by  f i r s t   f o l d i n g   means   (32)  f o r   c a u s -  

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

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

s t r u c t u r e ,   s e c o n d   f o l d i n g   means   (42)  f o r   c a u s i n g   a  s e c o n d   e n d  

c l o s u r e   p a n e l   a t   e a c h   end  of  t he   t u b u l a r   s t r u c t u r e   to  be  b r o u g h t  

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

c l o s u r e   p a n e l s ,   and  l o c k i n g   means   ( 5 2 , 6 6 )   f o r   c a u s i n g   p o r t i o n s  

of   s a i d   s e c o n d   end  c l o s u r e   p a n e l s   to  be  i n s e r t e d   i n t o   o p e n i n g s  

p r o v i d e d   in  one  of   t h e   t op   or  b o t t o m   w a l l   p a n e l s   of  t he   c a r t o n  

to   m a i n t a i n   t he   c a r t o n   in  i t s   e r e c t e d   c o n d i t i o n .  

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

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

f o l d i n g   t o o l   ( 3 6 , 4 4 )   c a r r i e d   by  a  r e c i p r o c a l   arm  ( 3 0 , 4 0 ) .  

3.  A  m a c h i n e   a c c o r d i n g   to   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   i n  

t h a t   s a i d   l o c k i n g   means   c o m p r i s e s   a  g u i d e   and  s u p p o r t   t o o l   ( 5 2 )  



c a r r i e d   by  a  r e c i p r o c a l   arm  ( 5 0 ) ,   s a i d   g u i d e   and  s u p p o r t   t o o l  

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

and  l o c k i n g   f i n g e r s   (68)  c a r r i e d   by  a  r e c i p r o c a l   arm  (64)  f o r  

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

4.  A  m a c h i n e   a c c o r d i n g   to   c l a i m   1  f u r t h e r   c h a r a c t e r i z e d   i n  

t h a t   a  c a r t o n   e j e c t o r   t o o l   (22)  is   p r o v i d e d   f o r   e j e c t i n g   a n  

e r e c t e d   c a r t o n   f rom  the   m a c h i n e ,   s a i d   e j e c t o r   t o o l   i n c l u d i n g  

a  ramp  s u r f a c e   ( 2 4 , 2 6 )   to  a i d   in  m o v i n g   a p a r t   the   top   a n d  

b o t t o m   w a l l s   of   t h e   c a r t o n .  

5.  A  m e t h o d   of  e r e c t i n g   a  c a r t o n   h a v i n g   a  t r a y   l i k e   c o n f i -  

g u r a t i o n   f rom  a  c o l l a p s e d   c o n d i t i o n   to  an  e r e c t e d   c o n d i t i o n ,  

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

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

c a r t o n   to  be  moved  a p a r t   f rom  one  a n o t h e r   so  t h a t   t he   c a r t o n  

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

a t   e a c h   end  of  t h e   c a r t o n   to  be  f o l d e d   i n t o   a  p o s i t i o n   to  c l o s e  

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

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

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

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

be  i n s e r t e d   i n t o   o p e n i n g s   p r o v i d e d   in  one  of  s a i d   t op   or   b o t t o m  

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

6.  A  p a c k a g e   c o m p r i s i n g   a  t r a y   in  t he   fo rm  of  a  s l e e v e   f o r m e d  

f r o m   f o l d a b l e   s h e e t   m a t e r i a l   h a v i n g   top   ( t ) ,   b o t t o m   (b)  and  s i d e  

w a l l s   (S l ,   S2) ,   t h e   t o p   of  t h e   t r a y   h a v i n g   o p e n i n g s   i n t o   w h i c h  

c o n t a i n e r s   may  be  r e c e i v e d ,   and  t h e   e n d s   of  t he   s l e e v e   b e i n g  

c l o s e d   by  p a n e l s   (e)  h i n g e d   to  the   top  and  b o t t o m   w a l l s   f o r m i n g  

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

end   w a l l s   (e2)  h i n g e d   to   t h e   t o p   w a l l   i n c l u d e   a  p l u r a l i t y   o f  

s p a c e d   l o c k i n g   t a b s   (1)  w h i c h   a r e   r e c e i v e d   in   c o o p e r a t i n g   o p e n -  

i n g s   (a)  f o r m e d   in  t h e   b o t t o m   w a l l   of  t h e   s l e e v e   to   h o l d   t h e  

s l e e v e   in  i t s   t r a y - l i k e   c o n f i g u r a t i o n .  
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