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©  Packaging  machine. 
(g)  In  a  machine  for  packaging  articles  in  a  tubular  wrap-  to  fold  such  flaps  inwardly  of  the  carrier.  The  folding 
around  carrier  formed  from  a  blank  having  a  pair  of  walls  mechanism  comprises  a  pivotal  folder  'f  adapted  to  execute 
adjoined  together  along  a  fold  line  and  having  a  pair  of  a  folding  movement  thereby  progressively  to  enter  an 
article  retaining  and  blank  re-inforcing  flaps  disposed  astride  aperture  in  the  blank  to  fold  the  flaps  and  to  retract  therefrom 
the  fold  line,  and  which  includes  means  for  advancing  a  during  feed  movement  of  the  blank  and  the  pivotal  folder 
blank  and  its  associated  articles  along  a  predetermined  path,  together  through  a  folding  station  of  the  machine, 
a  mechanism  for  engaging  and  folding  the  pair  of  flaps  and 

FIG.8  h  

Croydon  Printing  Company  Ltd. 

  In  a  machine  for  packaging  articles  in  a  tubular  wrap- 
around  carrier  formed  from  a  blank  having  a  pair  of  walls 
adjoined  together  along  a  fold  line  and  having  a  pair  of 
article  retaining  and  blank  re-inforcing  flaps  disposed  astride 
the  fold  line,  and  which  includes  means  for  advancing  a 
blank  and  its  associated  articles  along  a  predetermined  path, 
a  mechanism  for  engaging  and  folding  the  pair  of  flaps  and 

to  fold  such  flaps  inwardly  of  the  carrier.  The  folding 
mechanism  comprises  a  pivotal  folder  'f'  adapted  to  execute 
a  folding  movement  thereby  progressively  to  enter  an 
aperture  in  the  blank  to  fold  the  flaps  and  to  retract  therefrom 
during  feed  movement  of  the  blank  and  the  pivotal  folder 
together  through  a  folding  station  of  the  machine. 



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

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

c a r r i e r   f o r m e d   f rom  a  b l a n k   h a v i n g   a  p a i r   of  w a l l s  

a d j o i n e d   t o g e t h e r   a l o n g   a  f o l d   l i n e   and  h a v i n g   a  p a i r  

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

l i n e ,   and  which   i n c l u d e s   a  c o n v e y o r   fo r   a d v a n c i n g   a 

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

m e c h a n i s m   f o l d s   s u c h   f l a p s   i n w a r d l y   of  the   c a r r i e r .  

The  i n v e n t i o n  i s   c o n c e r n e d   wi th   the   i n w a r d   f o l d i n g   o f  

such   p a i r s   of  f l a p s   cu t   from  an  o p e n - e n d e d   t u b u l a r  

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

f l a p s   of   e a c h   p a i r , o f   f l a p s   a re   e n g a g e d   and  f o l d e d   i n -  

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

h e l d   a g a i n s t   s u b s t a n t i a l   s i d e w i s e   movement   by  s u i t a b l e  

g u i d e  m e a n s .  

The  i n v e n t i o n   p r o v i d e s ,   in  a  m a c h i n e   fo r   p a c k a g i n g  
a r t i c l e s   in  a  t u b u l a r   w r a p - a r o u n d   c a r r i e r   f o r m e d   f rom  a 

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

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

and  which   i n c l u d e s   means   for   a d v a n c i n g   a  b l a n k   and  i t s  



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

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

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

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

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

e n t e r   an  a p e r t u r e   in   the   b l a n k   to  f o l d   t he   f l a p s   and  t o  

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

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

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

e n g a g i n g   p o r t i o n   and  means   f o r   c o o p e r a t i o n   w i t h   a c t u a t -  

ing   means   to  p i v o t   t he   f o l d e r   t h e r e b y   to  e x e c u t e   s a i d  

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

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

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

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

f o l d e r .  

An  e m b o d i m e n t   of  t h e   m a c h i n e   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 he   a c c o m p a n y i n g  

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

FIGURE  1  i s   a  s i d e   e l e v a t i o n   of  the   m e c h a n i s m   w i th   t h e  

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

FIGURE  2  i s   a  s c h e m a t i c   p l a n   e l e v a t i o n   of  t h e  

m e c h a n i s m ;  

FIGURE  3  i s   a  c r o s s - s e c t i o n a l   v iew  t a k e n   a l o n g   t h e  

c r a n k e d   l i n e   I I I - I I I   in   F i g u r e   1 ;  

F I G U R E S  4   to  8  a r e   s e q u e n t i a l   v i e w s   of  the   f o l d i n g  

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

e x e c u t i n g   a  f o l d i n g   and  r e t r a c t i n g   m o v e m e n t   in  r e l a t i o n  

to  a  c a r t o n   b l a n k ;   a n d  

FIGURES  2  to  12  a r e   p l a n   v i e w s   s h o w i n g   in  s e q u e n c e   t h e  

b i v o t a l   movment   cf  the   f o l d e r   f i n g e r   away  f r o m   o n e  

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



R e f e r r i n g   f i r s t   to  F i g u r e s   1  and  2  of  the   d r a w i n g s ,   t h e  

b l a n k   f o l d i n g   m e c h a n i s m   10  c o m p r i s e s   two  p a i r s   of  c h a i n  

and  s p r o c k e t   s e t s ;   an  u p p e r   s e t   12  and  a  l o w e r   s e t   14 .  

The  u p p e r   c h a i n   and  s p r o c k e t   s e t   12  c o m p r i s e s   s p a c e d  

s p r o c k e t s   16  and  18  r e s p e c t i v e l y ,   a b o u t   wh ich   i s  

e n t r a i n e d   e n d l e s s   c h a i n   20.  S i m i l a r l y ,   the   l o w e r   c h a i n  

and  s p r o c k e t   s e t   14  c o m p r i s e s   s p a c e d   s p r o c k e t s   22  a n d  

24  r e s p e c t i v e l y ,   a b o u t   wh ich   i s   e n t r a i n e d   c h a i n   2 6 .  



The  b l a n k   f o l d i n g   m e c h a n i s m   i s   a d a p t e d   to  be  i n s t a l l e d  

a d j a c e n t   the   i n f e e d   end  of  a  p a c k a g i n g   m a c h i n e .   Two 

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

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

b e t w e e n   the   m e c h a n i s m s .   The  d e s c r i p t i o n   h e r e i n a f t e r  

r e f e r s   to  t he   r i g h t - h a n d   m e c h a n i s m   of  t he   p a i r   a s  

v i e w e d   when  l o o k i n g   d o w n s t r e a m   of  the   b l a n k   and  a r t i c l e  

f e e d   p a t h   ' F ' .  

In  o r d e r   to  t r a n s m i t   d r i v e   to  m e c h a n i s m   10  a  d r i v e  

s p r o c k e t   a s s e m b l y   30  i s   d r i v e n   f rom  a  s u i t a b l e   d r i v e  

s o u r c e   ( n o t   s h o w n )   and  i n c l u d e s   u p p e r   s p r o c k e t   32  a n d  

l o w e r   s p r o c k e t   34  f i x e d   on  the   same  d r i v e   s h a f t   36  o f  

the   a s s e m b l y .   D r i v e   s p r o c k e t   32  t r a n s m i t s   d r i v e   v i a  

e n d l e s s  c h a i n   38  t o _ _ s p r o c k e t   16a  which   i s   c o u p l e d   f o r  

r o t a t i o n   w i t h   s p r o c k e t   16  of  the   u p p e r   c h a i n   a n d  

s p r o c k e t   s e t .   D r i v e   s p r o c k e t   34  t r a n s m i t s   d r i v e   v i a  

e n d l e s s   c h a i n   40  to  s p r o c k e t   24a  which   i s   c o u p l e d   f o r  

r o t a t i o n   w i t h   s p r o c k e t   24  of  the   l o w e r   c h a i n   a n d  

s p r o c k e t   s e t .   I t   w i l l   be  s e e n   t h a t   s p r o c k e t s   16  and  18 

of  t he   u p p e r   c h a i n   and  s p r o c k e t   s e t   12  have   t h e i r   a x e s  

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

to  the   a x e s   of  s p r o c k e t s   22  and  24  of  the   l o w e r   c h a i n  

and  s p r o c k e t   s e t   14.  The  l o n g i t u d i n a l   s p a c i n g   b e t w e e n  

the   a d j a c e n t   u p p e r   and  l o w e r   s p r o c k e t s   at  e ach   end  o f  

the   m e c h a n i s m   i s   e q u i v a l e n t   to  the  d i s t a n c e   b e t w e e n  

the   a t t a c h m e n t   l o c a t i o n s   ' A ' ,   'B'  of  a  b l a n k   f o l d i n g  

d e v i c e   42  m o u n t e d   in   t he   s p a c e   b e t w e e n   t he   u p p e r   a n d  

l o w e r   c h a i n   and  s p r o c k e t   s e t s   12,  14  r e s p e c t i v e l y .   A 

s e r i e s   ( i n   t h i s   c a s e ,   f o u r )   of  s i m i l a r   d e v i c e s   42,  4 2 a ,  

42b  and  42c  i s   m o u n t e d   b e t w e e n   the   c h a i n   and  s p r o c k e t  

s e t s   and  each   d e v i c e   i s   a t t a c h e d   at  l o c a t i o n   'A'  a d j a -  

c e n t   one  of  i t s   e n d s   to  u p p e r   c h a i n   20  and  at  l o c a t i o n  

'B'  i n t e r m e d i a t e   i t s   ends   to  l o w e r   c h a i n   2 6 .  

The  e n d l e s s   c h a i n s   20  and  26  a r e   d r i v e n   in  s y n c h r o n i s m  

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

c h a i n   p a t h s .   In  o p e r a t i o n   of   t h e   m e c h a n i s m   each   b l a n k  

f o l d i n g   d e v i c e   i s   moved  by  the   c h a i n s   20,  26  a l o n g   a  



a l o n g   a  w o r k i n g   p a t h   'W'  p a r a l l e l   to  the   b l a n k   a n d  

a r t i c l e   f e e d   p a t h   ' F '   and  t r a n s v e r s e l y   b e t w e e n   s p r o c k -  

e t s   16  and   22  d o w n s t r e a m   of  the   w o r k i n g   p a t h   to  t r a n s -  

f e r   f o r   m o v e m e n t   a l o n g   a  r e t u r n   p a t h   'R '   w h e r e a f t e r  

the   d e v i c e   i s   t r a n s f e r r e d   b e t w e e n   s p r o c k e t s   18  and  2 4  

i n t o   a  p o s i t i o n   u p s t r e a m   of  t he   w o r k i n g   p a t h   to  c o m -  

p l e t e   one  c y c l e   of  o p e r a t i o n .   I t   w i l l   be  d e d u c e d   t h a t  

the   mode  of  a t t a c h m e n t   of  e a c h   b l a n k   f o l d i n g   d e v i c e   t o  

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

t r a n s v e r s e   m o v e m e n t   of  t he   d e v i c e   at  t he   ends   of  t h e  

w o r k i n g   and  r e t u r n   p a t h s   to  o c c u r   so  t h a t   the   l o n g i -  

t u d i n a l   a x i s   of   t he   d e v i c e   r e m a i n s   p a r a l l e l   to  t h e  

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

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

b l a n k   and   a r t i c l e   f e e d   p a t h .  

R e f e r r i n g   now  a l s o   to  F i g u r e  3 ,   e ach   b l a n k   f o l d i n g  

d e v i c e   e . g .   d e v i c e   42  c o m p r i s e s   a  f r a m e   44  by  which   t h e  

d e v i c e   i s   a t t a c h e d   to  t he   e n d l e s s   c h a i n s   20  and  26  a n d  

which   a c c o m m o d a t e s   a  l i n e a r   s e r i e s   of  p i v o t a l   f o l d e r s  

f 1 - f 5 .   The  f o l d e r s   a r e   m o u n t e d   fo r   p i v o t a l   m o v e m e n t  

i n d e p e n d e n t l y   of   e a c h   o t h e r   on  a  s u p p o r t   s h a f t   46  s p a n -  

n i n g   t he   l e n g t h   of  f r a m e   44  and  a r e   a x i a l l y   r e s i l i e n t l y  

l o a d e d   by  an  end   s p r i n g   4 8 .  

Each  f o l d e r   ' f '   ( s e e   ' f 1 '   in  F i g u r e   3)  c o m p r i s e s   a n  

u p s t a n d i n g   l u g   50  w h i c h  i s   r o t a t a b l y   m o u n t e d   on  s h a f t  

46,  a  b l a n k   e n g a g i n g   p o r t i o n   52  e x t e n d i n g   in  o n e  

d i r e c t i o n   o u t w a r d l y   of  t he   f r ame   at  t he   u p p e r   end  o f  

the   l u g   and  a  cam  f o l l o w e r   54  e x t e n d i n g   in  the   o p p o -  
s i t e   d i r e c t i o n   o u t w a r d l y   of  the   f r ame   at  the   l o w e r   e n d  

of  the   l u g .   The  b l a n k   e n g a g i n g   p o r t i o n  5 2   of  e a c h  

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

As  e a c h   b l a n k   f o l d i n g   d e v i c e   moves  a l o n g   i t s   w o r k i n g  

p a t h   'W'  i t   p a s s e s   t h r o u g h   a  f o l d i n g   s t a t i o n  ' 5 '   i n  

which   a  cam  b l o c k   56  i s   d i s p o s e d   b e h i n d   the  w o r k i n g  

p a t h   of  t he   d e v i c e .   Cam  b l o c k   56  i s   f o r m e d   wi th   a 

c o n t o u r e d   cam  t r a c k   58  in  which   the   f o l l o w e r s   of  t h e  

f o l d e r s   f '   r i d e   to  c o n t r o l   p i v o t a l   movement   of  t h e  



f o l d e r s .   R e f e r r i n g   a l s o   to  F i g u r e s   4  to  8,  F i g u r e   4  i l l u s -  

t r a t e s   t he   u p s t r e a m   end  of   t h e   f o l d i n g   s t a t i o n   ' 5 '   i n  

wh ich   a  c a r t o n   b l a n k   ' b '   of  t he   w r a p - a r o u n d   t y p e   i s  

m o v i n g   a l o n g   t h e   f e e d   p a t h   ' F '   in   s y n c h r o n i s m   w i t h   f o l -  

de r   d e v i c e   4 2 c .   The  b l a n k   i s   f o r m e d   w i t h   a  l i n e a r  

s e r i e s   of   a r t i c l e   h e e l   r e t a i n i n g   a p e r t u r e s   ' r '   w h i c h  

a r e   s t r u c k   a l o n g   t he   f o l d   l i n e   60  wh ich   f o l d a b l y   c o n -  

n e c t s   a  s i d e   w a l l   p a n e l   62  w i t h   a  b o t t o m   l a p   p a n e l   6 4  

of  t he   b l a n k .   Such  h e e l   r e t a i n i n g   a p e r t u r e s   a r e   p r o -  
v i d e d   to  r e c e i v e   e . g .   h e e l   p o r t i o n s   of   b o t t l e s   t o  

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

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

in  p a r t ,   by  f o l d a b l e   r e i n f o r c i n g   t a b s   t1  and  t2  w h i c h  

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

the   a p e r t u r e   i s   o p e n e d   and   w h i c h   a r e   f o l d a b l e ,   to  o p e n  
the   a p e r t u r e ,   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   a d j a -  

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

b l a n k .  

B l a n k   ' b '   i s   shown  g u i d e d   b e t w e e n   g u i d e   b a r   ' g '   a n d  

g u i d e   s t r i p   ' s t '   in  f e e d   p a t h   'F '   e n t e r i n g   the   f o l d i n g  

s t a t i o n   ' S ' .   The  b l a n k   i s   e n g a g e d   by  f o l d i n g   d e v i c e  

42c  as  i t   moves   i n t o   t he   f o l d i n g   s t a t i o n  ' S '   of  w o r k i n g  

p a t h   'W' .   F i x e d   p o r t i o n s   ' p '   of  t he   f r a m e   44  ( F i g u r e  

1)  a r e   p r o v i d e d   w i t h   p e g s   ' p g '   ( F i g u r e s   4 - 8 )   w h i c h  

l o c a t e   in   s i d e   wa l l   a p e r t u r e s   of  t he   t l a n k   to  m a i n t a i n  

the   b l a n k   and  f o l d i n g   d e v i c e   f i x e d   as  t h e y   move  t h r o u g h  

the   f o l d i n g   s t a t i o n .   A r t i c l e s  e . g .   b o t t l e s   to  be  w r a p -  

ped  a r e   c o n v e y e d   a l o n g   t he   f e e d   p a t h   'F '   a d j a c e n t   b l a n k  

'b '   by  f e e d   l u g s   61  d i s p o s e d   at   s p a c e d   l o c a t i o n s   a l o n g  

u p p e r   e n d l e s s   c h a i n   3 8 .  

As  t h e   f o l d i n g   d e v i c e   and  b l a n k   move  t h r o u g h   t he   f o l d -  

i ng   s t a t i o n  ' S ' ,   the   cam  f o l l o w e r   of  t he   f o l d e r   ' f 1 '  

e n t e r s   t he   cam  t r a c k   58  and  r i d e s   up  cam  p r o f i l e   C1 

( F i g u r e   1).  Th i s   a c t i o n   p i v o t s   t he   f o l d e r   ' f 1 '   so  t h a t  

the   p i v o t a l   f i n g e r s   f1a  and  f1b  move  o u t w a r d l y   of  t h e  

f r a m e   44  t o g e t h e r   ( c l o c k w i s e   as  s e e n   in  F i g u r e   3)  s o  

t h a t   t h e y   e n t e r   in   s i d e   by  s i d e   i . e .   c l o s e d   r e l a t i o n -  

s h i p   t h e   l e a d i n g   h e e l   r e t a i n i n g   a p e r t u r e   ' r 1 '   of  t h e  

b l a n k   and  b r e a k   the   n i c k   b e t w e e n   t a b s   t1  and  t 2  



( F i g u r e   4 ) .   As  f o r w a r d   m o v e m e n t   c o n t i n u e s   the   c a m  

f o l l o w e r   of  f o l d e r   f1  r i d e s   down  cam  p r o f i l e   C2  t h e r e b y  

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

M e a n w h i l e   f o l d e r   f2  i s   a c t u a t e d   by  p r o f i l e   C1  to  b r e a k  

a p a r t   the   t a b s   of  a p e r t u r e   ' r 2 '   in   s i m i l a r   m a n n e r .   The  

p o s i t i o n   i s   t h e n   as  shown  in  F i g u r e   5.  Th i s   m o v e m e n t  

of  the   p i v o t a l   f i n g e r s   i s   r e p r e s e n t e d   by  movemen t   f r o m  

the   p o s i t i o n   shown  in  F i g u r e  9   to  the   p o s i t i o n   s o m e w h a t  

l e s s   f o r w a r d   t h a n   t h a t   shown  in  F i g u r e   10  and  t h e n   b a c k  

to  t he   p o s i t i o n   shown  in  F i g u r e   9 .  

In  F i g u r e  6   the   cam  f o l l o w e r   of  f o l d e r   f1  r i d e s   up  c am 

p r o f i l e   C3  wh ich   c r e a t e s   a  g r e a t e r   s e c o n d a r y   p i v o t a l  

m o v e m e n t   of  f o l d e r   ' f 1 '   w h e r e b y   i t s   p i v o t a l   f i n g e r s  

e n t e r   a p e r t u r e   r1  to  a  g r e a t e r   d e g r e e  t h a n   the   i n i t i a l  

m o v e m e n t   d e s c r i b e d  a b o v e .   R e f e r r i n g   to  F i g u r e s   9 - 1 2 ,  

t h i s   s e c o n d a r y   p i v o t a l   m o v e m e n t   of  the   f o l d e r   f1  i s  

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

f i n g e r s   f1a  and  f1b  d u r i n g   w h i c h  t h e i r   f r e e   c a r t o n  

e n g a g i n g   e n d s   move  s i m u l t a n e o u s l y   away  f rom  o n e  

a n o t h e r .   D u r i n g   f o r w a r d   ( f o l d i n g )   movemen t   of  t h e  

f o l d e r   f1 ,   t he   p i v o t a l   f i n g e r s   move  f rom  a  c l o s e d  

r e t r a c t e d   p o s i t i o n   shown  in  F i g u r e  9   to  an  o p e n  
e x t e n d e d   p o s i t i o n   shown  in  F i g u r e   12.  Each  p i v o t a l  

f i n g e r   f l a ,   f1b  has   a  c a r t o n   e n g a g i n g   end  ' e '   and  a  

t r a n s v e r s e   s h o u l d e r  ' 5 '   r e m o t e   t h e r e f r o m   i n c l u d i n g  

p i v o t   p o i n t   ' p '   l o c a t e d   w i t h i n   t he   f r ame   of  the   f o l d i n g  

d e v i c e .   T h e  s h o u l d e r  ' S '   has   a  back   a b u t m e n t   f a c e   ' s b '  

and  a  f o r w a r d   a b u t m e n t   f a c e   ' s f '   d i s p o s e d   so  as  t o  

s t r i k e   a g a i n s t   a  back   s t o p   s u r f a c e   ' b s '   and  a  f o r w a r d  

s t o p   s u r f a c e   ' f s '   r e s p e c t i v e l y   of  the   f r a m e .  

In  F i g u r e  6   t he   p i v o t a l   f i n g e r s   of  f o l d e r   f1  have   m o v e d  

f o r w a r d l y   to  cam  p r o f i l e   p o s i t i o n   C2  and  p i v o t e d   to  t h e  

p o s i t i o n   i n d i c a t e d   by  F i g u r e   11  in  which   f o r w a r d   a b u t -  

ment   f a c e s   ' s f '   have   s t r u c k   f o r w a r d   s t o p   s u r f a c e s   ' f s '  

and  c a u s e d   the   c a r t o n   e n g a g i n g   ends   ' e '   of  the   p i v o t a l  

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

s i d e w a y s   f o l d i n g   of  the   t a b s   t1  and  t2 .   F o l d e r   ' f 2 '   i s  



t h e n   a t   cam  p r o f i l e   p o s i t i o n   C2  w h i l e   f o l d e r   ' f 3 '   i s  

at   cam  p r o f i l e   p o s i t i o n   C1.  At  t h i s   l o c a t i o n ,   t h e  

l e a d i n g   edge   ' 1 '   of  t h e   b l a n k   b a s e   p a n e l   64  i s   g u i d e d  

b e t w e e n   g u i d e   b l o c k   66  and   g u i d e   s t r i p   ' s t '   so  t h a t   t h e  

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

a  more   h o r i z o n t a l   p o s i t i o n   r e l a t i v e   to  t he   s i d e   w a l l  

p a n e l   6 2 .  

At  t h e   p o s i t i o n   shown  in   F i g u r e s   7  and   12,  t he   cam  f o l -  

l o w e r   of   f o l d e r   ' f 1 '   ha s   r e a c h e d   cam  p r o f i l e   ' C 4 '  

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

shown  by  F i g u r e   12  and   r e a c h   t h e i r   p i v o t a l   e x t e m i t i e s  

c a u s i n g   f u r t h e r   s i d e w a y s   f o l d i n g   of  t he   t a b s   t1  and  t 2 .  

F o l d i n g   of  t he   t a b s   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  

t he   s i d e   w a l l   and  b a s e   p a n e l s   of  t he   b l a n k   i s   a u g m e n t e d  

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

p a n e l .   F o l d e r   ' f 2 '   i s   now  at   cam  p r o f i l e   p o s i t i o n   ! C 3 '  

( F i g u r e   11) ,   f o l d e r   ' f 3 '   i s   at   cam  p r o f i l e   p o s i t i o n  

'C2 '   and   f o l d e r   ' f 4 '   i s   at   cam  p r o f i l e   p o s i t i o n   ' C 1 ' .  

R e f e r r i n g   now  to  F i g u r e s   8  and  9,  t he   cam  f o l l o w e r   o f  

f o l d e r   ' f 1 '   r i d e s   down  cam  p r o f i l e   'C5 '   t h e r e b y   c a u s i n g  

the   p i v o t a l   f i n g e r s   of   f o l d e r   ' f 1 '   to  r e t r a c t   f r o m  

a p e r t u r e  ' r 1 '   to  t h e i r   i n i t i a l   p o s i t i o n s   at   which   t h e  

b a c k   a b u t m e n t   f a c e s   ' s b '   of  the   p i v o t a l   f i n g e r s   s t r i k e  

the   b a c k   s t o p   s u r f a c e s   ' b s '   c a u s i n g   t he   p i v o t a l   f i n g e r s  

to  c l o s e .   The  b a s e   p a n e l   64  of  t he   b l a n k   i s   g u i d e d  

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

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

the   a r t i c l e s   in  a  row  of   a r t i c l e s   c o n v e y e d   a d j a c e n t  

m e c h a n i s m   1 0 .  S i m u l t a n e o u s l y ,   t he   o t h e r   b a s e   p a n e l   o f  

the   b l a n k   w o u l d   h a v e   been   b r o u g h t   i n t o   a  s i m i l a r  

p o s i t i o n   in   r e l a t i o n   to  a  p a r a l l e l   row  of  a r t i c l e s   b y  

a  j u x t a p o s e d   m e c h a n i s m .   T h e r e a f t e r ,   t he   b a s e   p a n e l s  

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

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

the   a r t i c l e s   to  be  l o c a t e d   in  r e s p e c t i v e   o n e s   of  t h e  

h e e l   r e t a i n i n g   a p e r t u r e s   ' r ' .   The  b a s e   p a n e l s   a r e  



s u b s e q u e n t l y   s e c u r e d   t o g e t h e r   p r e f e r a b l y   by  means   o f  

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

b a s e   p a n e l s .   F o l d e r   ' f 2 '   i s   m e a n w h i l e   i n t e r m e d i a t e   c am 

p r o f i l e   p o s i t i o n s   'C4 '   and  ' C 5 ' ,   f o l d e r   ' f 3 '   i s   i n t e r -  

m e d i a t e   cam  p r o f i l e   p o s i t i o n s   'C4 '   and  ' C 3 ' ,   f o l d e r  

' f 4 '   i s   at  cam  p r o f i l e   p o s i t i o n   'C2 '   w h i l e   f o l d e r   ' f 5 '  

i s   at  cam  p r o f i l e   p o s i t i o n   ' C 1 ' .  

When  the   f o l d i n g   d e v i c e   42c  i s   t r a n s f e r r e d   t h r o u g h   t h e  

p o s i t i o n   of  d e v i c e   42  i n t o   the   r e t u r n   p a t h   'R'   i t   i s  

c o n v e y e d   t h r o u g h   a  r e - s e t   s t a t i o n   'RS'   as  o c c u p i e d   b y  

f o l d i n g   d e v i c e   42a  ( F i g u r e   2) .   The  r e - s e t   s t a t i o n  

i n c l u d e s   a  f u r t h e r   cam  b l o c k   68  ( F i g u r e   3)  in   which   a 

h o r i z o n t a l   s t r a i g h t   l i n e   cam  t r a c k   70  i s   f o r m e d .   The  

d o w n s t r e a m   mouth   of  t he   cam  t r a c k   70  i s   f l a r e d   t o  

l e a d   in  the   cam  f o l l o w e r s   of  t he   f o l d e r s   f ' .   T h e r e -  

a f t e r ,   the   f o l d e r s   a r e   r e s e t   d u r i n g   movement   t h r o u g h  

the   s t r a i g h t   l i n e   cam  t r a c k   70  i n t o   a  p o s i t i o n   t h a t  

p u t s   the   f o l l o w e r s   i n t o   a l i g n m e n t   w i th   the   u p s t r e a m  

end  of  cam  t r a c k   58;  t h a t   i s ,   p o s i t i o n e d   fo r   m o v e m e n t  

i n t o   cam  p r o f i l e   C1  to  r e p e a t   the   f o r e g o i n g   c y c l e   o f  

o p e r a t i o n   on  the   n e x t   s u c c e e d i n g   b l a n k .  

Thus ,   when  the   f i n g e r s   a re   p i v o t e d   i n t o   t h e i r   e x t r e m e  

o u t w a r d   p o s i t i o n ,   the   f i n g e r s   move  a p a r t   to  e n g a g e   a n d  

f o l d   o u t w a r d l y   the   t a b s   t1  and  t2  of  a  hee l   r e t a i n i n g  

a p e r t u r e  ' r '   and  when  the   f i n g e r s   a re   p i v o t e d   i n t o  

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

t o g e t h e r .  



1.  In  a  m a c h i n e   f o r   p a c k a g i n g   a r t i c l e s   in  a  t u b u l a r  

w r a p - a r o u n d   c a r r i e r   f o r m e d   f rom  a  b l a n k   h a v i n g   a  p a i r  

of  w a l l s   a d j o i n e d   t o g e t h e r   a l o n g   a  f o l d   l i n e   and  h a v i n g  

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

d i s p o s e d   a s t r i d e   s a i d   f o l d   l i n e   and  wh ich   i n c l u d e s  

means   fo r   a d v a n c i n g   a  b l a n k   and  i t s   a s s o c i a t e d   a r t i c l e s  

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

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

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

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

m o v e m e n t   t h e r e b y   p r o g r e s s i v e l y   to  e n t e r   an  a p e r t u r e   i n  

the   b l a n k   to  f o l d   t he   f l a p s   and  to  r e t r a c t   t h e r e f r o m  

d u r i n g   f e e d   m o v e m e n t   of  t he   b l a n k   and  s a i d   p i v o t a l   f o l -  

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

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

and  m e a n s   f o r   c o o p e r a t i o n   w i t h   a c t u a t i n g   means   to  p i v o t  

the   f o l d e r   t h e r e b y   to  e x e c u t e   s a i d   f o l d i n g   m o v e m e n t   a n d  

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

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

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

s a i d   f o l d i n g   m o v e m e n t   of  the   f o l d e r .  

2.  A  m e c h a n i s m   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 s e d   in   t h a t   s a i d   c o o p e r a t i n g   means   c o m p r i s e s   a  c a m  



f o l l o w e r   which  r i d e s   in  a  cam  t r a c k   p r o v i d e d   at  s a i d  

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

to  c a u s e   s a i d   f o l d i n g   movemen t   and  s a i d  r e t r a c t i n g   m o v e -  

m e n t .  

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

c h a r a c t e r i s e d   in  t h a t   s a i d   f i n g e r s   a re   p r o v i d e d   wi th   a 

p o r t i o n   fo r   e n g a g e m e n t   w i th   a  f i x e d   s t o p   d u r i n g   f o l d i n g  

movement   of  the   f o l d e r s   which   s t o p   p r o v i d e s   a  s u r f a c e  

a b o u t   which  the  f i n g e r s   p i v o t   away  from  one  a n o t h e r ,  

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

t e r i s e d   in  t h a t   s a i d   f i n g e r s   a re   p r o v i d e d   wi th   a  p o r -  
t i o n   f o r   e n g a g e m e n t   w i th   a  f i x e d   s t o p   d u r i n g   r e t r a c t -  

ing   movement   of  the   f o l d e r s   which  s t o p   p r o v i d e s   a  s u r -  
f a c e   a b o u t   which   the   f i n g e r s   p i v o t   t o w a r d s   one  a n o t h e r .  

5.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   3  or  c l a i m   4,  f u r -  

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

t a n t i a l l y   s i m u l t a n e o u s l y .  

6.  A  m e c h a n i s m   a c c o r d i n g   to  any  of  the  p r e c e d i n g  

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

s i m i l a r   f o l d e r s   p o s i t i o n e d   in  l i n e   a re   p r o v i d e d   in  a 

f o l d i n g   d e v i c e   to  be  a c t u a t e d   in  s e q u e n c e ,   s a i d   m e c h a n -  

ism  i n c l u d i n g   at  l e a s t   one  such  f o l d i n g   d e v i c e .  

7.  A  m e c h a n i s m   a c c o r d i n g   to  c l a i m   6,  f u r t h e r   c h a r a c -  

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

c y c l i c a l l y   to  e x e c u t e   a  w o r k i n g   and  r e t u r n   m o t i o n   s u c h  

t h a t   s a i d   d e v i c e   moves  a l o n g   a  w o r k i n g   p a t h   in  the  f e e d  

d i r e c t i o n   of  the  b l a n k   and  a r t i c l e s   d u r i n g   which  s a i d  

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

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

d u r i n g   which  s a i d   d e v i c e   i s   r e m o t e   from  the  f e e d   p a t h  

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

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

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

out  The  c y c l i c   movement   f a c i n g   t o w r a d s   s a i d   f e ed   p a t h .  



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

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

s t a t i o n   in  wh ich   s a i d   f o l d e r s   a r e   p u t   i n t o   a  p o s i t i o n  

f o r   e x e c u t i n g   s a i d   f o l d i n g   m o v e m e n t   a t   the   f o l d i n g  

s t a t i o n .  
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