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©  A  carton  erecting  apparatus  comprising  a  carton  feed 
magazine  (12)  having  a  horizontal  driven  conveyor  (15)  and  a 
downwardly  inclined  ramp  (18)  extending  therefrom,  a 
transfer  mechanism  (24)  arranged  to  move  cartons  (17)  from 
the  feed  magazine  (12)  one  at  a  time  to  a  holding  station  (38) 
on  a  rotatable  carriage  (36),  the  cartons  being  partially 
erected  while  being  moved  to  the  holding  station  (38)  by 
means  of  engagement  with  an  inclined  pressure  member 
(30),  the  rotatable  carriage  having  a  plurality  of  spaced 
holding  stations  (38)  with  gripping  means  (41)  associated 
with  each  said  holding  station,  the  gripping  means  (41  )  being 
operable  in  response  to  rotation  of  the  carriage  (36)  to  open 
to  permit  entry  into  or  exit  from  the  associated  holding 

W  station  (38)  of  a  carton  (17)  and  to  close  to  retain  a  carton  (17) 
^   in  the  holding  station  (38). 
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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 p p a r a t u s   f o r   e r e c t i n g  

c a r t o n s   f r o m   a  f · ' d e d   f l a t   c o n d i t i o n   to   an  o p e n   c o n d i t i o n  

f o r   r e c e i v i n g   g o o d s   to   be  p a c k a g e d .  

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

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

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

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

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

c o - e x t e n s i v e   o r   j u x t a p o s i t i o n e d .   U s u a l l y   c a r t o n s   of  t h e  

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

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

In   o r d e r   to   r e d u c e   t r a n s p o r t a t i o n   c o s t s   i t   i s  

c u s t o m a r y   f o r   a  c a r t o n   m a n u f a c t u r e r   to   p r o d u c e   a  c a r t o n  

of   t h e   a b o v e   t y p e   in  a  f o r m   so  t h a t   i t   may  be  f o l d e d   f l a t  

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

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

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

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

w i l l   be  made   to   c a r t o n s   f o r   r e c e i v i n g   s e a l e d   f l e x i b l e   b a g s  

c o n t a i n i n g   l i q u i d ,   s u c h   as  w i n e   or   f r u i t   j u i c e .   I t   i s ,  

h o w e v e r ,   t o   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  

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

One  of   t h e   p r e s e n t   known   and  u s e d   s y s t e m s   f o r  

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

in   a  m a g a z i n e ,   and  to   f e e d   t h e   l o a d   of  c a r t o n s   f o r w a r d   t o  

a  s u r f a c e ,   w h e r e   t h e y   a r e   d r a w n   o f f   one  by  one  i n t o   a  

" m u l t i - c h a i n "   e r e c t i o n   m e c h a n i s m .   The  " m u l t i - c h a i n "   m e c h -  

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

m o u n t e d   and  d r i v e n   to   o p e r a t e   in   s e q u e n c e   t o   move  t h e   c a r t -  

on  i n t e r m i t t e n t l y   i n   a  s t r a i g h t   h o r i z o n t a l   p a t h .   T h e  

c h a i n s   a r e   d r i v e n   by  a  m o t o r   w i t h   a  s t o p - s t a r t   a c t i o n   a n d  

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

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

The  d i s a d v a n t a g e s   o f   s u c h   a  s y s t e m   a r e : -  

(1)   The  c h a i n s   and  c o m p o n e n t s   m o u n t e d   t h e r e o n   a r e  



v e r y   e x p e n s i v e   t o   b u i l d .  

(2)   The  c h a i n   on  t h e   r e t u r n   f l i g h t   i s   n o t  

u t i l i z e d .  

(3)  The  d r i v e   h a s   to   be  v e r y   l a r g e   b e c a u s e   of   t h e  

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

(4)  The  c a r t o n   m a g a z i n e s   ( u s u a l l y   c h a i n s )   a r e  

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

C u r r e n t l y   u s e d   c a r t o n s   u s u a l l y   i n c o r p o r a t e   a n  

o v e r l a p p e d   j o i n t   and   t h u s   when  l o a d e d   on  to   t h e   m a g a z i n e  

in   a  f l a t - f o l d e d   c o n d i t i o n ,   t h i s   j o i n t   w h i c h   g i v e s   t h e  

c a r t o n   s t a c k   an  u n e v e n   t h i c k n e s s .   When  t h i s   t y p e   of  c a r t o n  

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

" f a n s - o u t "   a c c o r d i n g   t o   t h e   d i s p a r i t y   of  t h i c k n e s s .   L o n g  

m a g a z i n e s   a l s o   s u f f e r   f r o m   a  v a r i a t i o n   in   p r e s s u r e   a t   t h e  

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

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

m a g a z i n e   t o   n e a r l y   e m p t y   m a g a z i n e ,   and   p r o v i d e   an  e v e n  

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

C e r t a i n   t y p e s   o f   c a r t o n   p a c k a g i n g   do  n o t   l e n d  

t h e m s e l v e s   to   t h e   c o n v e n t i o n a l   " m u l t i - c h a i n "   t y p e   m a c h i n e .  

On  e x a m p l e   o f   t h i s   i s   t h e   " b a g   i n   t h e   box"-  t y p e ,   s u c h   a s  

u s e d   i n   w i n e   and  f r u i t   j u i c e   and   o t h e r   l i q u i d s   f i l l e d   i n  

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

t h e s e   i s   i n h e r e n t l y   s l o w   1 0 - 2 0   p e r   m i n u t e ,   and  s o ,   i f   a  

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

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

e r e c t o r .   E x p e n s i v e   c a r t o n   e r e c t o r s   c a n n o t   be  j u s t i f i e d  

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

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

be  o p e r a t e d   by  one  p e r s o n .   The  s y s t e m   s h o u l d   a l s o   h a v e  

a  l a r g e   l e n g t h   of   m a g a z i n e   t o   a v o i d   f r e q u e n t   r e l o a d i n g .  

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

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

of   s i m p l e   and   i n e x p e n s i v e   c o n s t r u c t i o n ,   and   e f f e c t i v e   i n  

o p e r a t i o n .  

W i t h   t h i s   o b j e c t   i n   v i e w   t h e r e   i s   p r o v i d e d   a  c a r t -  

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



s t e p w i s e   m o v e m e n t   a b o u t   a  v e r t i c a l   a x i s ,   a  p l u r a l i t y   o f  

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

e q u a l l y )   a b o u t   s a i d   v e r t i c a l   a x i s ,   g r i p p i n g   m e a n s   a s s o c -  

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

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

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

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

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

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

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

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

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

w a l l s   o f   a  c a r t o n   r e c e i v e d   in   t h e   h o l d i n g   s t a t i o n .   C o n v e n -  

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

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

a x i s ,   and   h a v i n g   an  a b u t m e n t   f a c e   to   e n g a g e   a  w a l l   of   t h e  

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

a b u t m e n t   f a c e s .   The  arm  maybe   p r o v i d e d   w i t h   a  h o o k - l i k e  

end  t o   e n g a g e   a  c o r n e r   of  t h e   c a r t o n   when   t h e   a b u t m e n t  

f a c e   of   t h e   arm  e n g a g e s   t h e   c a r t o n .  

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

r e s p o n s e   t o   t h e   r o t a t i o n   of   t h e   c a r r i a g e   s u c h   as  by  a  c a m  

s t a t i o n a r y   w i t h   r e s p e c t   to   t h e   c a r r i a g e .   The  m o v e m e n t   o f  

t h e   arm  i s   s u c h   t h a t   in   one  p o s i t i o n   of   t h e   c a r r i a g e   t h e  

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

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

g r i p   t h e   c a r t o n   w i t h   t h e   a b u t m e n t   f a c e   o f   t h e   arm  e n g a g i n g  

a  w a l l   o f   t h e   c a r t o n ;   and  i s   f i n a l l y   moved   a g a i n   t o   t h e  

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

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

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

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

p r e s e n t e d   i n   s e q u e n c e   to   m e c h a n i s m s   t h a t   p e r f o r m   o p e r a -  
t i o n s   t o   t r a n s f o r m   a  f l a t   f o l d e d   b l a n k   to   a  m u l t i - s i d e d  

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

T h e r e   i s   a l s o   p r o v i d e d   by  t h i s   i n v e n t i o n   a  f e e d  

m a g a z i n e   f o r   f o l d e d   c a r t o n   b l a n k s   c o m p r i s i n g   a  s u b s t a n -  



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

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

u p o n   t h e   c o n v e y o r   and  t h e   b l a n k   e x t e n d i n g   u p w a r d l y   t h e r e -  

f r o m ,   a  d o w n w a r d l y   i n c l i n e d   ram  a t   one  end  of   t h e   c o n v e y o r  

to   r e c e i v e   t h e   b l a n k s   t h e r e f r o m ,   t h e   i n c l i n a t i o n   of  t h e  

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

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

u p o n   t h e   r a m p ,   and  d r i v e   m e a n s   to   o p e r a t e   t h e   c o n v e y o r   t o  

f e e d   b l a n k s   t o   t h e   u p p e r   end  of   t h e   r a m p .  

C o n v e n i e n t l y   t h e   d r i v e   m e a n s   i s   c o n t r o l l e d   t o  

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

a  s u b s t a n t i a l l y   c o n s t a n t   n u m b e r   of   b l a n k s   on  t h e   r a m p .  
In  t h i s   way  t h e   p r e s s u r e   on  t h e   l o w e r m o s t   b l a n k   on  t h e  

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

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

The   i n v e n t i o n   w i l l   be  more   r e a d i l y   u n d e r s t o o d   f r o m  

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

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

m a g a z i n e ,   as   i l l u s t r a t e d   i n   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   t h e   d r a w i n g s : -  

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   v i e w   of   t h e  

e r e c t i n g   a p p a r a t u s   and   m a g a z i n e .  

F i g u r e   2  i s   a  d i a g r a m m a t i c   s e c t i o n a l   v i e w   a l o n g  

l i n e   2 - 2   i n   F i g u r e   1  of   t h e   e r e c t i n g   a p p a r a t u s .  

F i g u r e   3  i s   a  d i a g r a m m a t i c   s e c t i o n a l   v i e w   a l o n g  

l i n e   3 -3   i n   F i g u r e   1  of   t h e   e r e c t i n g   a p p a r a t u s .  

F i g u r e   4  i s   a  f r a g m e n t a l   v i e w   t a k e n   f r o m   F i g u r e  

2 .  

R e f e r r i n g   now  to   F i g u r e   1  t h e   a p p a r a t u s   c o m p r i s e s  

a  m a i n   f r a m e   10  s u p p o r t e d   on  l e g s   11  and   c a r r y i n g   a  b l a n k  

c a r t o n   f e e d   m a g a z i n e   12  and   a  c a r t o n   e r e c t i n g   a p p a r a t u s   1 3 .  

The   f e e d   m a g a z i n e   c o m p r i s e s   an  e n d l e s s   c o n v e y o r  
15  d r i v e n   by  a  m o t o r   16  w i t h   t h e   u p p e r   f l i g h t   of   t h e  

c o n v e y o r   s u b s t a n t i a l l y   h o r i z o n t a l   so  t h a t   t h e   f o l d e d   b l a n k  

c a r t o n s   17  may  be  s u p p o r t e d   t h e r e o n   w i t h   t h e   l o w e r   e n d s  

of   t h e   b l a n k s   on  t h e   c o n v e y o r   and   t h e   b l a n k   e x t e n d i n g  

g e n e r a l l y   u p w a r d l y .   The  f o r w a r d   end  of   t h e   c o n v e y o r   1 5  



c o - o p e r a t e s   w i t h   t h e   u p p e r   end  of  a  r amp  18  to   d e l i v e r   t h e  

c a r t o n s   17  s u c c e s s i v e l y   f r o m   t h e   c o n v e y o r   on  to   t h e   r a m p  

so  t h a t   t h e y   w i l l   move  by  g r a v i t y   t h e r e a l o n g   to   a  d e l i v e r y  

p o s i t i o n   22.   A  n u m b e r   of   g u i d e   r a i l s   20  a r e   p r o v i d e d  

a l o n g   e i t h e r   s i d e   of   t h e   r amp   18  and  t h e   c o n v e y o r   15  t o  

m a i n t a i n   t h e   b l a n k s   i n   p o s i t i o n   on  t h e   c o n v e y o r .   At  t h e  

l o w e r   end   of  t h e   r a m p ,   t h e   g u i d e   r a i l s   20  a r e   b e n t  

i n w a r d l y   to   f o r m   t a b s   21  w h i c h   p r o j e c t   s l i g h t l y   a c r o s s   t h e  

p a t h   of   t h e   b l a n k s   down  t h e   r amp  so  as  to   r e t a i n   t h e  

b l a n k s   on  t h e   r amp  u n t i l   w i t h d r a w n   by  t h e   t r a n s f e r   m e c h -  

a n i s m   p r o v i d e d .   The  e x t e n t   of   p r o j e c t i o n   of   t h e   t a b s   21  

a c r o s s   t h e   p a t h   i s   s u c h   t h a t   t h e   b l a n k s   17  can   be  w i t h -  

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

t h e   g u i d e   r a i l s .   The  c o n v e y o r   15  i s   d r i v e n   by  t h e   m o t o r  

16  w h i c h   i s   c o n t r o l l e d   by  a  s e n s o r   a c t i v a t e d   by  t h e   b l a n k s  

on  t h e   r a m p   1 8 .  

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

t h e   f e e d   m a g a z i n e   12  t h e r e   i s   p r o v i d e d   a  t r a n s f e r   m e c h -  

a n i s m   24  b r a c i n g   a  p i v o t a l   arm  25  m o u n t e d   by  a  p i v o t   s h a f t  

28  on  an  u p w a r d   e x t e n s i o n   27  of  t h e   m a i n   f r a m e   10.   A 

p o w e r   c y l i n d e r   26  i s   o p e r a b l e   to   move  t h e  a r m   25  b e t w e e n  

t h e   p o s i t i o n   shown  in   f u l l   o u t l i n e   t o   t h e   p o s i t i o n   2 5 '  

s h o w n   i n   b r o k e n   o u t l i n e   i n   F i g u r e   1  and   t o   r e t u r n   in   t i m e d  

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

The  l o w e r   end  of  t h e   arm  25  c a r r i e s   a  r e l e a s a b l e   a t t a c h -  

m e n t   m e a n s   s u c h   as  a  l a r g e   s u c t i o n   cup   29  or   as  an  a l t e r n -  

a t i v e   a  p l u r a l i t y   of   s m a l l e r   s u c t i o n   c u p s .  
As  can   be  s e e n   i n   F i g u r e   2  t h e   s u c t i o n   cup  2 9  

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

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

b l a n k .   As  t h e   arm  25  c a r r y i n g   t h e   s u c t i o n   cup  r e t u r n s  

f r o m   t h e   d o t t e d   p o s i t i o n   25 '   to   t h e   f u l l   o u t l i n e   p o s i t i o n  

in   F i g u r e   1,  t h e   c a r t o n   i s   s l i g h t l y   bowed   by  t h e   w i t h d r a w -  

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

of  t h e   b l a n k   f rom  t h e   t u r n e d   o v e r   t a p s   21  of  t h e   g u i d e  

r a i l s   20 .   As  t h e   c a r t o n   moves   f r o m   t h e   m a g a z i n e   t o w a r d s  

t h e   e r e c t i o n   a p p a r a t u s   13 ,   one  e d g e   o f   t h e   c a r t o n   m o v e s  



a l o n g   a  p r e s s u r e   m e m b e r   f o r m e d   by  an  i n c l i n e d   g u i d e   b a r  

30 ,   as  s e e n   i n   F i g u r e   2,  and   t h e   i n c l i n a t i o n   of   t h e   g u i d e  

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

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

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

a p p a r a t u s .   The  g u i d e   b a r   30  may  be  r e s i l i e n t l y   u r g e d   i n t o  

t h e   p a t h   o f   t h e   c a r t o n   by  m e a n s   of   a  s p r i n g   e l e m e n t   3 1 .  

The   e r e c t i o n   a p p a r a t u s   c o m p r i s e s   a  m o t o r   and  d r i v e  

m e c h a n i s m   35  s u p p o r t e d   on  t h e   f r a m e   10  w i t h   an  u p w a r d l y  

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

s u b s t a n t i a l l y   h o r i z o n t a l   c a r r i a g e   p l a t e   36 .   S u s p e n d e d  

f r o m   t h e   f r a m e   10  and   m o u n t e d   c o - a x i a l l y   a b o v e   t h e  

c a r r i a g e   p l a t e   36  i s   a  s t a t i o n a r y   cam  37 .   The  c a r r i a g e  

p l a t e   36  h a s   e q u a l l y   s p a c e d   a r o u n d   i t s   a x i s   f o u r   c a r t o n  

h o l d i n g   s t a t i o n s   38  as   c a n   be  b e s t   s e e n   i n   F i g u r e   2.  T h e  

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

a n g u l a r l y   r e l a t e d   a b u t m e n t   s u r f a c e s   o r   e d g e s   39  and  40 ,   a s  

b e s t   s e e n   in   t h e   l o w e r   p o r t i o n   of   F i g u r e   2  w h e r e   c e r t a i n  

c o m p o n e n t s   h a v e   b e e n   r e m o v e d   to   more   c l e a r l y   show  t h e   a b u t -  

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

p a i r   of   g e n e r a l l y   L  s h a p e d   g r i p p i n g   a r m s   41 ,   e a c h   p i v -  

o t a l l y   m o u n t e d   t o   t h e   c a r r i a g e   p l a t e   36  a b o u t   r e s p e c t i v e  

v e r t i c a l   a x e s   43  l o c a t e d   a d j a c e n t   t h e   c o r n e r   o f   t h e - L  

c o n f i g u r a t i o n .   The  a r m s   41  h a v e   a  cam  f o l l o w e r   p o r t i o n   4 4  

and  a  h o o k e d   end   45  f o r m i n g   a n g u l a r l y   d i s p o s e d   c a r t o n  

e n g a g i n g   s u r f a c e s   4 6 , 4 7 .   The  h o o k e d   e n d s  o f   t h e   a rms   4 1  

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

when   i t   i s   r e c e i v e d   i n   t h e   h o l d i n g   s t a t i o n   w i t h   two  a d j a -  

c e n t   w a l l s   i n   e n g a g e m e n t   w i t h   t h e   a b u t m e n t   s u r f a c e s   3 9 , 4 0  

on  t h e   c a r r i a g e   p l a t e   36 .   When  t h e   cam  f o l l o w e r   p o r t i o n s  

44  a r e   on  t h e   h i g h   r i s e   p a r t   of   t h e   cam  37  as  d e p i c t e d   i n  

t h e   r i g h t   h a n d   h o l d i n g   s t a t i o n   38  i n   F i g u r e   2,  t h e   h o o k e d  

e n d s   45  o f   t h e   a r m s   41  a r e   w i d e l y   s p a c e d   to   p e r m i t   t h e  

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

When  t h e   cam  f o l l o w e r   p o r t i o n s   44  a r e   on  t h e   l o w e r   p o r t i o n  

of   t h e   cam  37  t h e   h o o k e d   e n d s   of   t h e   a r m s   45  a r e   i n  

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



h o l d   a g a i n s t   t h e   a b u t m e n t   s u r f a c e s   39  and  40  and  p r e v e n t  

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

C o n v e n i e n t l y ,   t h e   a r m s   41  may  be  s p r i n g   l o a d e d   t o   i n h e r -  

e n t l y   t a k e   up  t h i s   g r i p p i n g   p o s i t i o n .  

As  t h e   c a r t o n   moves   in  s e q u e n c e   b e t w e e n   t h e   f o u r  

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

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

f i x e d   and   m o v a b l e   m e m b e r s   to   f o l d   t h e   end  f l a p s   of   t h e  

c a r t o n .   In   p a r t i c u l a r   as  t h e   c a r t o n   moves   f rom  t h e   r i g h t  

h a n d   s t a t i o n   i n   F i g u r e   2  to   t h e   l o w e r   s t a t i o n ,   two  of   t h e  

f l a p s   on  t h e   l o w e r   end  of   t h e   c a r t o n   a r e   f o l d e d   t o   a  h o r i -  

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

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

t h r o u g h   t h e   g u i d e   c h u t e   50  as  s e e n   in   F i g u r e   3.  W h i l s t   i n  

t h i s   p o s i t i o n   t h e   two  f o l d e d   f l a p s   a t   t h e   l o w e r   end   of  t h e  

c a r t o n   a r e   h e l d   i n   p o s i t i o n   by  t h e   s u p p o r t   51  as   i t   p a s s e s  

t h r o u g h   t h e   n e x t   p o s i t i o n   to   t h e   l e f t   o f   F i g u r e   2  a n d  

t o w a r d s   t h e   f i n a l   p o s i t i o n   on  t h e   u p p e r   s i d e   o f   F i g u r e   2 .  

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

h a n d   one  i n   F i g u r e   2,  two  of   t h e   t o p   f l a p s   of   t h e   c a r t o n  

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

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

t i o n   i n   F i g u r e   2,  t h e   f i n a l   c l o s u r e   o f   t h e   t o p   a n d   b o t t o m  

of  t h e   c a r t o n   i s   e f f e c t e d   by  g u i d e s   s u c h   as  a t   52  i n  

F i g u r e   3.  The  f i n a l   c l o s i n g   b e i n g   e f f e c t e d   by  p o w e r  

c y l i n d e r s   53  and   54  as  s e e n   on  t h e   r i g h t   h a n d   s i d e   o f  

F i g u r e   3.  I t   i s   to   be  u n d e r s t o o d   t h a t   b e f o r e   t h e   f i n a l  

f l a p s   a r e   c l o s e d   on  t h e   t o p   and  b o t t o m   of  t h e   c a r t o n ,   a  

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

s u c h   as   a  s p r a y   h e a d   as  i n d i c a t e d   a t   55  in   F i g u r e   1 .  

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

i s   t h e   t o p   p o s i t i o n   in   F i g u r e   2,  i t   i s   l o c a t e d   a d j a c e n t   a n  

i n l e t   t o   a  d e l i v e r y   c o n v e y o r   or   c h u t e   59.   The  d e l i v e r y  

c o n v e y o r   may  be  c o m p r i s e d   of   a  n u m b e r   of   g u i d e   r a i l s   a n d  

t h e   l i k e   f o r   d i r e c t i n g   t h e   c a r t o n s   to   a  d e s i r e d   l o c a t i o n  

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



s y s t e m .   As  shown   in   t h e   d e t a i l   of  F i g u r e   4  t h e r e   i s  

p r o v i d e d   an  arm  57  p i v o t e d   a b o u t   an  a x i s   58  w h e r e b y   t h e  

f r e e   end   of   t h e   arm  57  e n g a g e s   t h e   c a r t o n   17  a t   t h e   f i n a l  

h o l d i n g   s t a t i o n   p o s i t i o n .   The  arm  57  h a s   a  p o w e r   c y l i n d e r  

56  a r r a n g e d   to   p u s h   t h e   arm  57  and  t h e r e b y   t h e   c a r t o n   1 7  

f r o m   t h e   h o l d i n g   s t a t i o n   i n t o   t h e   i n l e t   o f   t h e   c o n v e y o r   5 9  

s u c h   t h a t   t h e   c a r t o n   c l e a r s   t h e   h o o k e d   e n d s   45  of  t h e  

g r i p p i n g   a rms   41  b u t   n o t   t h e   r e m a i n d e r   of   t h e   g r i p p i n g  

a r m s .   In   t h i s   p o s i t i o n   r o t a t i o n   of   t h e   c a r r i a g e   36  w i l l  

r e s u l t   i n   t h e   g r i p p i n g   a rms   41  p u s h i n g   t h e   c a r t o n   17  a l o n g  

t h e   d e l i v e r y   c o n v e y o r   5 9 .  



1.  C a r t o n   e r e c t i n g   a p p a r a t u s   c o m p r i s i n g   a  c a r r i a g e  

(36)   m o u n t e d   f o r   s t e p w i s e   r o t a t i o n a l   m o v e m e n t   a b o u t   a  v e r t -  

i c a l   a x i s ,   a  p l u r a l i t y   of  c a r t o n   h o l d i n g   s t a t i o n s   (38)   o n  
s a i d   c a r r i a g e   (36 )   s p a c e d   a b o u t   s a i d   v e r t i c a l   a x i s ,   a n d  

c a r t o n   g r i p p i n g   m e a n s   (41)   l o c a t e d   a t   e a c h   s a i d   h o l d i n g  

s t a t i o n   (38)   and  s u p p o r t e d   by  s a i d   c a r r i a g e   ( 3 6 ) ,  

c h a r a c t e r i z e d   in   t h a t   e a c h   s a i d   g r i p p i n g   m e a n s   (41)   i s  

o p e r a b l e   in   r e s p o n s e   to   r o t a t i o n   of  t h e   c a r r i a g e   (36)   t o  

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

h o l d i n g   s t a t i o n   (38 )   of  a  c a r t o n   ( 1 7 ) ,   and   to   c l o s e   t o  

r e t a i n   a  c a r t o n   (17)   in   s a i d   h o l d i n g   s t a t i o n   ( 3 8 ) .  

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

t h a t   e a c h   s a i d   h o l d i n g   s t a t i o n   (38)   i n c l u d e s   two  a b u t m e n t  

means   ( 3 9 , 4 0 ) ,   s t a t i o n a r y   w i t h   r e s p e c t   to   t h e   c a r r i a g e  

( 3 6 ) ,   and  a n g u l a r l y   r e l a t e d   w i t h   r e s p e c t   to   e a c h   o t h e r   t o  

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

a  c a r t o n   (17)   r e c e i v e d   a t   t h e   h o l d i n g   s t a t i o n   ( 3 8 ) .  

3.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2 ,  

c h a r a c t e r i z e d   i n   t h a t   e a c h   s a i d   g r i p p i n g   m e a n s   ( 4 1 )  

c o m p r i s e s   an  arm  p i v o t a l l y   m o u n t e d   on  t h e   c a r r i a g e   ( 3 6 )  

and  i n c l u d i n g   a  c a r t o n   e n g a g i n g   zone   a d a p t e d   to   e n g a g e   a t  

l e a s t   one  w a l l   of  a  c a r t o n   ( 1 7 ) .  

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

t h a t   t h e   c a r t o n   e n g a g i n g   zone   of  e a c h   s a i d   g r i p p i n g   m e a n s  
(41)   c o m p r i s e s   two  a n g u l a r l y   r e l a t e d   r e g i o n s   ( 4 6 , 4 7 ) ,   e a c h  

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

w a l l s   of   a  c a r t o n .  

5.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   3  or   c l a i m   4 ,  

c h a r a c t e r i z e d   in   t h a t   an  end  (44)   of  e a c h   s a i d   g r i p p i n g  

arm  (41)   o p p o s e d   to   t h e   c a r t o n   e n g a g i n g   z o n e   r e l a t i v e   t o  

t h e   p i v o t a l   c o n n e c t i o n   (43)   of  t h e   arm  to   t h e   c a r r i a g e  
(36)   i s   a d a p t e d   to   e n g a g e   a  s t a t i o n a r y   cam  (37)   w h e r e b y  



u p o n   r o t a t i o n   of  t h e   c a r r i a g e   ( 3 6 )   t h e   a rms   (41)   a r e   m o v e d  

b e t w e e n   a  f i r s t   c a r t o n   e n g a g i n g   p o s i t i o n   and  a  s e c o n d  

p o s i t i o n   p e r m i t t i n g   e n t r y   of  a  c a r t o n   (17)   to  t h e   a s s o -  

c i a t e d   h o l d i n g   s t a t i o n   ( 3 8 ) .  

6.  A p p a r a t u s   a c c o r d i n g   to   a n y o n e   of   c l a i m s   3  to   5 ,  

c h a r a c t e r i z e d   in   t h a t   two  s a i d   g r i p p i n g   a rms  (41)   a r e  

l o c a t e d   a t   e a c h   s a i d   h o l d i n g   s t a t i o n   ( 3 8 ) .  

7.  A p p a r a t u s   a c c o r d i n g   to   a n y o n e   of  c l a i m s   1  to   6 ,  

c h a r a c t e r i z e d   in   t h a t   a  f e e d   m a g a z i n e   (12)   i s   p r o v i d e d   f o r  

a  p l u r a l i t y   of   f o l d e d   c a r t o n   b l a n k s   (17)   w h e r e b y   t h e  

b l a n k s   a r e   s u c c e s s i v e l y   f e d   to   a  d e l i v e r y   p o s i t i o n   ( 2 2 ) .  

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

t h a t   t r a n s f e r   m e a n s   (24 )   i s   p r o v i d e d   to   move  a  c a r t o n  

b l a n k   ( 1 7 )   f r o m   t h e   d e l i v e r y   p o s i t i o n   (22)   to   one  o f   s a i d  

h o l d i n g   s t a t i o n s   (38 )   on  s a i d   c a r r i a g e   ( 3 6 ) ,   s a i d   t r a n s f e r  

means   ( 2 4 )   i n c l u d i n g   a  p i v o t e d   arm  (25)   h a v i n g   a t t a c h m e n t  

m e a n s   ( 2 9 )   a t   one  end  a d a p t e d   to   r e l e a s a b l y   s e c u r e   a  

c a r t o n   b l a n k   (17)   t h e r e t o ,   and   a  p r e s s u r e   member   ( 3 0 )  

a r r a n g e d  i n   t h e   p a t h   of  t r a v e l   o f   t h e   p i v o t e d   arm  ( 2 5 )  

w h e r e b y   a  c a r t o n   (17)   s e c u r e d   t h e r e t o   i s   e n g a g e d   by  t h e  

p r e s s u r e   m e m b e r   (30 )   as  i t   m o v e s   f r o m   t h e   d e l i v e r y   p o s i -  

t i o n   ( 2 2 )   to   t h e   h o l d i n g   s t a t i o n   (38 )   s u c h   t h a t   i t   i s  

f o r c e d   i n t o   an  a t  l e a s t   p a r t i a l l y   e r e c t e d - c o n d i t i o n .  

9 .  A p p a r a t u s   a c c o r d i n g   t o   a n y o n e   of   c l a i m s   1  to   8 ,  

c h a r a c t e r i z e d   in   t h a t   a  d e l i v e r y   c o n v e y o r   (59 )   i s   p r o v i d e d  

l e a d i n g   f r o m   one  of   s a i d   h o l d i n g   s t a t i o n s   (38)   and  a  

m o v a b l e   a c t u a t i n g   member   (57)   i s   a l s o   a r r a n g e d   a d j a c e n t   a n  

i n l e t   t o   s a i d   d e l i v e r y   c o n v e y o r   (59)   to   move  a  c a r t o n   ( 1 7 )  

f r o m   t h e   a d j a c e n t   h o l d i n g   s t a t i o n   (38)   i n t o   t h e   d e l i v e r y  

c o n v e y o r   ( 5 9 )   w h e r e b y   t h e   g r i p p i n g   means   (41)   w i l l   p u s h  

s a i d   c a r t o n   a l o n g   t h e   d e l i v e r y   c o n v e y o r   (59)   when  s a i d  

c a r r i a g e   ( 3 6 )   i s   r o t a t e d .  



10.  C a r t o n   f e e d   a p p a r a t u s   c o m p r i s i n g   a  f e e d   m a g a z i n e  

(12)   f o r   f o l d e d   c a r t o n   b l a n k s   c h a r a c t e r i z e d   in   t h a t   s a i d  

m a g a z i n e   i n c l u d e s   a  s u b s t a n t i a l l y   h o r i z o n t a l   c o n v e y o r   ( 1 5 )  

f o r   s u p p o r t i n g   a  p l u r a l i t y   of  f o l d e d   c a r t o n   b l a n k s   ( 1 7 )  

w i t h   t h e   l o w e r   edge   t h e r e o f   r e s t e d   upon   t h e   c o n v e y o r   ( 1 5 )  

and  t h e   b l a n k   e x t e n d i n g   u p w a r d l y   t h e r e f r o m ,   a  d o w n w a r d l y  

i n c l i n e d   r amp   (18)   a t   one  end  of  t h e   c o n v e y o r   (15)   t o  

r e c e i v e   t h e   b l a n k s   t h e r e f r o m ,   t h e   ramp  (18)   h a v i n g   a n  

i n c l i n a t i o n   w h e r e b y   t h e   b l a n k s   w i l l   move  by  g r a v i t y   to  t h e  

l o w e r   end  t h e r e o f   w i t h   t h e   l o w e r   edge   of  t h e   b l a n k s   r e s t e d  

u p o n   t h e   r amp  ( 1 8 ) ,   and  d r i v e   means   (16)   to   o p e r a t e   t h e  

c o n v e y o r   (15)   to   f e e d   b l a n k s   (17)   to  t he   u p p e r   end  of  t h e  

r amp   ( 1 8 ) .  
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