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Panel  tightening  device  for  wrap-around  cartons. 
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@  The  invention  provides  a  panel  tightening  mechanism  (10) 
for  causing  the  base  panels  of  a  wrap-around  carton  to  be 
moved  towards  one  another  during  a  packaging  process.  The  . mechanism  comprises  a  pair  of  pressure  bars  (20,  22)  mounted 
on  guides  (24,  26)  for  linear  parallel  movement  towards  and 
away  from  one  another  relative  to  a  carton  feed  path  thereby 
to  impart  an  inwardly  directed  force  to  the  carton  so  that 
juxtaposed  base  panels  of  the  carton  are  moved  towards  one 
another.  The  mechanism  includes  a  rotatable  cam  plate  (12), 
having  a  cam  track  (36,  38)  for  each  pressure  bar  and  an  ac- 
tuator  (1  4)  to  rotate  the  cam  to  cause  linear  parallel  movement 
to  be  transferred  to  the  pressure  bars  by  cam  followers  (52,  56) 
located  in  respective  ones  of  the  cam  slots. 

Q. 
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ACTORUM  AG 

  The  invention  provides  a  panel  tightening  mechanism  (10) 
for  causing  the  base  panels  of  a  wrap-around  carton  to  be 
moved  towards  one  another  during  a  packaging  process.  The 
mechanism  comprises  a  pair  of  pressure  bars  (20,  22)  mounted 
on  guides  (24,  26)  for  linear  parallel  movement  towards  and 
away  from  one  another  relative  to  a  carton  feed  path  thereby 
to  impart  an  inwardly  directed  force  to  the  carton  so  that 
juxtaposed  base  panels  of  the  carton  are  moved  towards  one 
another.  The  mechanism  includes  a  rotatable  cam  plate  (12), 
having  a  cam  track  (36,  38)  for  each  pressure  bar  and  an  ac- 
tuator  (14)  to  rotate  the  cam  to  cause  linear  parallel  movement 
to  be  transferred  to  the  pressure  bars  by  cam  followers  (52,  56) 
located  in  respective  ones  of  the  cam  slots. 



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

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

ing   t o g e t h e r   t he   b a s e   p a n e l s   of  s u c h   a  c a r t o n   in  o r d e r   t o  

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

been   l o c k e d   t o g e t h e r   by  c o - o p e r a t i n g   l o c k i n g   means   p r o v i -  

ded  by  t he   p a n e l s .  

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

w r a p - a r o u n d   c a r t o n   in  wh ich   i n t e r l o c k i n g   of  t he   b a s e   p a n -  
e l s   i s   c a u s e d   by  a  l o c k i n g   tab   f u r n i s h e d   on  one  b a s e  

p a n e l   to  be  e n g a g e d   by  r e l a t i v e   s l i d i n g   m o v e m e n t   i n t o   a 

c o - o p e r a t i n g   l o c k i n g   a p e r t u r e   p r o v i d e d   by  an  a d j a c e n t  

b a s e   p a n e l .  

The  d e v i c e   a c c o r d i n g   to  t h i s   i n v e n t i o n   i s   a d a p t e d   to  b e  

m o u n t e d   in  the   c a r t o n   f e e d   p a t h   of  a  p a c k a g i n g   m a c h i n e  

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

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

che  c a r t o n   b a s e   p a n e l s .  

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

c a u s i n g   the   b a s e   p a n e l s   of  a  w r a p - a r o u n d   c a r t o n   to  b e  

moved  t o w a r d s   one  a n o t h e r   d u r i n g  a   p a c k i n g   p r o c e s s ,   t h e  

m e c h a n i s m   c o m p r i s i n g   a  p a i r   cf  p r e s s u r e   t a r s   m o n t e o   on  



s u p p o r t   means   f o r   l i n e a r   p a r a l l e l   m o v e m e n t   t o w a r d s   a n d  

away  f rom  one  a n o t h e r   r e l a t i v e   to  a  c a r t o n   f e e d   p a t h  

t h e r e b y   to  i m p a r t   an  i n w a r d l y   d i r e c t e d   f o r c e   to  t he   c a r -  
ton  so  t h a t   j u x t a p o s e d   b a s e   p a n e l s   of  t h e  c a r t o n   a r e  
moved   t o w a r d s   one  a n o t h e r ,   s a i d   m e c h a n i s m   f u r t h e r   c o m p r i -  

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

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

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

p r e s s u r e   b a r s .  

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

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

t r a c k s   may  c o m p r i s e   a  p a i r   of   s p a c e   s l o t s   f o r m e d   in  t h e  

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

m o u n t e d   on  g u i d e   means   and   h a v i n g   a  cam  f o l l o w e r   l o c a t e d  

in  r e s p e c t i v e   o n e s   of  t he   s l o t s .   In  c o n s t r u c t i o n s   w h e r e  

t h i s   f e a t u r e   i s   a d o p t e d   s a i d   cam  s l o t s   may  be  s h a p e d   a n d  

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

of  s a i d   cam  p l a t e   in  t he   same  d i r e c t i o n   c a u s e   the   c a m  

f o l l o w e r s   and  t h e r e b y   s a i d   p r e s s u r e   b a r s   to  be  m o v e d  

t o w a r d s   one  a n o t h e r   and   r e l a t i v e   to  s a i d   s l o t s   by  s u c c e s -  

s i v e   l i n e a r   d i s t a n c e   w h i c h   a r e   u n e q u a l .   P r e f e r a b l y ,   t h e  

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

d i s t a n c e  ∝ ,   to  d i s p l a c e   s a i d   p r e s s u r e   b a r s   t o w a r d s   o n e  

a n o t h e r   t h r o u g h   a  l i n e a r   d i s t a n c e   ' d ' ,   and  s a i d   cam  p l a t e  

i s   c a u s e d   to  move  t h r o u g h   a  f u r t h e r   a n g u l a r   d i s t a n c e   @ 2  

in  w h i c h  @ '   =  @ 2   to  d i s p l a c e   s a i d   p r e s s u r e   b a r s   t o w a r d s  

one  a n o t h e r   t h r o u g h   a  l i n e a r   d i s t a n c e   ' d '   in  which   ' d  1 '> 
' d 2 ' .   P r e f e r a b l y ,   s a i d   cam  p l a t e   i s   d i s p o s e d   b e l o w   s a i d  

g u i d e   m e a n s ,   s a i d   g u i d e   m e a n s   c o m p r i s i n g   a  p a i r   of  p a r a l -  

l e l   b a r s   on  wh ich   s a i d   p r e s s u r e   b a r s   a r e   t r a n s v e r s e l y  

m o u n t e d .  



An  e m b o d i m e n t   of  the   i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,  

by  way  of  e x a m p l e ,   w i th   r e f e r e n c e   to  the   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  g e n e r a l   p e r s p e c t i v e   v iew  of  a  t i g h t e n i n g  

m e c h a n i s m   a c c o r d i n g   to  the   i n v e n t i o n ;   a n d  

FIGURES  2,  3  and  4  a r e   s c h e m a t i c   p l a n   v i e w s   of  the   c a m  

p l a t e   s h o w i n g   movemen t   of  the   cam  p l a t e   t h r o u g h   t h r e e  

s e q u e n t i a l   p o s i t i o n s .  

R e f e r r i n g   to  the   d r a w i n g s ,   t h e r e   i s   shown  a  m e c h a n i s m  

10  fo r   t i g h t e n i n g   t h e  b a s e   p a n e l s   of  a  w r a p - a r o u n d   t y p e  

c a r t o n   ' C ' .   The  m e c h a n i s m   c o m p r i s e s   a  p i v o t a l   c a m  

p l a t e   12,  cam  p l a t e   a c t u a t o r   14,  m o v a b l e   t i g h t e n i n g  

arms  16,  18  i n c o r p o r a t i n g   p r e s s u r e   b a r s   20,  22  a n d  

g u i d e   r a i l s   24,  2 6 .  

The  p i v o t a l   cam  p l a t e   12  c o m p r i s e s   a  f l a t   'T '   s h a p e d  

p l a t e   wh ich   i s   p i v o t a l l y   m o u n t e d   to  a  s u p p o r t   bed   2 8  

c e n t r a l l y   of  the   arm  of  the   'T '   by  a  v e r t i c a l   p i v o t   p i n  

30.  P i v o t a l   movemen t   i s   i m p a r t e d   to  the   cam  p l a t e   b y  

an  a c t u a t o r   w h i c h ,   in  t h i s   e m b o d i m e n t ,   c o m p r i s e s   a 

p n e u m a t i c   ram  32.  The  ram  has   an  e x t e n s i b l e   and  r e t r a -  

c t a b l e   arm  34  which   has   i t s   f r e e   end  p i v o t a l l y   c o n n e c -  

t ed   to  t he   l e g   of  the   'T '   cam  p l a t e   by  a  p i v o t a l  

c o n n e c t o r   34.  Thus ,   l i n e a r   m o v e m e n t   of  the   arm  r e s u l t s  

in  r o t a t i o n a l   movemen t   of  the   cam  p l a t e   r e l a t i v e   to  t h e  

s u p p o r t   bed  2 8 .  

The  arm  of  the   T '   i s   f o r m e d   w i t h   two  p a r a l l e l   o v a t e  

s l o t s   36  and  38  r e s p e c t i v e l y ,   one  on  each   s i d e   of  t h e  

c e n t r a l   p i v o t   p i n   30  and  wh ich   a r e   s e t   a t   an  i n c l i n e d  

a n g l e   r e l a t i v e   to  t he   a x i s   ' x - x '   p a s s i n g   t h r o u g h   b o t h  

p i v o t a l   c o n n e c t i o n s   of  the   p l a t e .  

A  t i g h t e n i n g   a s s e m b l y   40  i s   m o u n t e d   a t o p   the   cam  p l a t e  

and  c o m p r i s e s   a  p a i r   of  f i x e d   p a r a l l e l   g u i d e   r a i l s   24  

and  26  l o c a t e d   a d j a c e n t   o p p o s e d   e n d s   of  the   cam  p l a t e .  



The  t i g h t e n i n g   a rms   16  and   18  a r e   m o u n t e d   t r a n s v e r s e l y  
of  t he   g u i d e   r a i l s   by  b e a r i n g s   42,  44  and  46,  48  d i s p -  
o s e d   a d j a c e n t   t he   e n d s   of  the   r e s p e c t i v e   a r m s .   T i g h t -  

e n i n g   arm  16  i s   f o r m e d   w i t h   a  c e n t r a l   d o w n w a r d   e x t e n -  

s i o n   p i e c e   50  wh ich   c a r r i e s   a  p i v o t   p i n   52.  P in   52  i s  

l o c a t e d   s l i d i n g l y   in   s l o t   36  of  t he   cam  p l a t e .   S i m i l -  

a r l y ,   t i g h t e n i n g   arm  18  i s   f o r m e d   w i t h   a  c e n t r a l   d o w n -  

ward  e x t e n s i o n   p i e c e   54  which   c a r r i e s   a  p i v o t   p i n   5 6 .  

P in   56  i s   s l i d i n g l y   l o c a t e d   in   a  s l o t   3 8  o f   t he   c a m  

p l a t e .  

P r e s s u r e   b a r   20  i s   d e t a c h a b l y   m o u n t e d   on  t he   u p p e r   s u r -  
f a c e   of   t i g h t e n i n g   arm  16  and  has   an  i n w a r d l y   d i r e c t e d  

f a c e   58  w h i c h   i s   c r e n e l l a t e d   to  fo rm  a  s e r i e s   of  s p a c e d  

p r o j e c t i n g   f l a t s   60.  L i k e w i s e ,   p r e s s u r e   b a r   22  i s  

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

arm  16  a n d   h a s  a n   i n w a r d l y   d i r e c t e d   f a c e   62  wh ich   i s  

c r e n a l l a t e d   to  form  a  s e r i e s   of  s p a c e   p r o j e c t i n g   f l a t s  

64.  The  p r o j e c t i n g   f l a t s   60  a r e   in  r e g i s t r y   w i t h   t h e  

o p p o s i n g   p r o j e c t i n g   f l a t s   64.  I t   i s   e n v i s a g e d   t h a t   t h e  

i n w a r d l y   d i r e c t e d   f a c e s   of  t he   p r e s s u r e   b a r s   may  b e  

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

The  t i g h t e n i n g   m e c h a n i s m   i s   l o c a t e d   a d j a c e n t   t h e  

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

p r e s s u r e   b a r   i s   d i s p o s e d   on  e i t h e r   s i d e   of   b o t t o m   g u i d e  

p l a t e   66  a l o n g   w h i c h   c a r t o n s   'C'   a r e   c o n v e y e d   b e t w e e n   a 

p a i r   of  s i d e   g u i d e s   65,  65a  r e s p e c t i v e l y .  

The  p r e s s u r e   b a r s   a r e   p o s i t i o n e d   so  as  to  a p p l y   a n  

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

the   b a s e   p a n e l s .   T h i s   has   t he   e f f e c t   of  c a u s i n g   t h e  

a d j a c e n t   e d g e s   of   t he   b a s e   p a n e l s   to  move  t o w a r d s   o n e  
a n o t h e r   so  as  to  e n s u r e   t h a t   l o c k i n g   t a b s   p r o v i d e d   o n  

one  b a s e   p a n e l   of   t he   c a r t o n   a r e   c o r r e c t l y   i n s e r t e d  

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

a d j a c e n t   b a s e   p a n e l .   The  c a r t o n   a c c o m m o d a t e s   a  s e r i e s  



The  f l a t s   of  the   p r e s s u r e   b a r s   a p p l y   p r e s s u r e   to  t h e  

c a r t o n   a t   i n t e r v a l s   t h e r e a l o n g   wh ich   c o i n c i d e   wi th   a 

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

r o w s .  

R e f e r r i n g   now  to  F i g u r e s   2  to  4,  in  o r d e r   to  e x e c u t e   a 

w o r k i n g   s t r o k e   of  the   p r e s s u r e   b a r s   t o w a r d s   one  a n o t h e r  

the   cam  p l a t e   i s   c a u s e d   to  p i v o t   f rom  t he   p o s i t i o n   d e p -  

i c t e d   at   F i g u r e   2  to  t he   p o s i t i o n   d e p i c t e d   at  F i g u r e   4 .  

The  p n e u m a t i c   c y l i n d e r   i s   a c t u a t e d   to  p i v o t   the   c a m  

p l a t e   so  t h a t   the   p i v o t   p i n s   52  and  56  a r e   m o v e d  

t o w a r d s   one  a n o t h e r   a l o n g   a x i s   ' y - y '   t h e r e b y   d i s p l a c i n g  

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

the  i n i t i a l   p o s i t i o n   shown  in  F i g u r e   2,  t h e   cam  p l a t e  

i s   r o t a t e d   t h r o u g h   an  a n g l e  @   to  t he   p o s i t i o n   shown  i n  

F i g u r e   3.  In  so  d o i n g   the   p i v o t   p i n s   5 2 ,  5 6   a r e   m o v e d  

t o w a r d s   one  a n o t h e r   by  the   d i s t a n c e   ' d 1 ' ,   w h e r e b y   t h e  

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

' C ' .   F u r t h e r   r o t a t i o n   of  the   cam  p l a t e   t h r o u g h   a n g l e  
@ 2   f rom  the   p o s i t i o n   shown  in  F i g u r e   3  to  t he   p o s i t i o n  

shown  in  F i g u r e   4  c a u s e s   the   p i v o t   p i n s   52,  56  to  m o v e  

t h r o u g h   a  l e s s e r   d i s t a n c e   ' d 2 ,   w h e r e b y   p r e s s u r e   i s  

a p p l i e d   by  the   p r e s s u r e   b a r s   to  t he   c a r t o n   'C'   as  p r e v -  

i o u s l y   m e n t i o n e d .   The  r o t a t i o n   of  t he   cam  p l a t e   i s  

s m o o t h   and  c o n s t a n t   and  w h e r e a s   @1  =   a   2,  t h e  

d i s p l a c e m e n t   ' d '   of  the   p i v o t   p i n s   i s   s u c h   t h a t  

' d 1 '  >   ' d 2 ' .  



1.  A  p a n e l   t i g h t e n i n g   m e c h a n i s m   ( 1 0 )   f o r   c a u s i n g  

t he   b a s e   p a n e l s   of  a  w r a p - a r o u n d   c a r t o n   to  be  m o v e d  

t o w a r d s   one  a n o t h e r   d u r i n g   a  p a c k a g i n g   p r o c e s s ,   t he   m e c h -  

a n i s m   b e i n g   c h a r a c t e r i s e d   by  a  p a i r   of  p r e s s u r e   b a r s   ( 2 0 ,  

22)   m o u n t e d   on  s u p p o r t   m e a n s   ( 2 4 ,   26)  f o r   l i n e a r   p a r a l l e l  

m o v e m e n t   t o w a r d s   and   away  f rom  one  a n o t h e r   r e l a t i v e   t o  

a  c a r t o n   f e e d   p a t h   t h e r e b y   to  i m p a r t   an  i n w a r d l y   d i r e c t e d  

f o r c e   to  t h e   c a r t o n   so  t h a t   j u x t a p o s e d   b a s e   p a n e l s   of  t h e  

c a r t o n   a r e   moved   t o w a r d s   one  a n o t h e r ,   s a i d   m e c h a n i s m  

f u r t h e r   c o m p r i s i n g   r o t a t a b l e   cam  means   (12 )   h a v i n g   a  c a m  

t r a c k   (36 ,   38)   f o r   e a c h   p r e s s u r e   b a r   and  a c t u a t i n g   m e a n s  

( 1 4 )   to  r o t a t e   s a i d   cam  t h e r e b y   to  c a u s e   s a i d   l i n e a r   p a r -  
a l l e l   m o v e m e n t   of  s a i d   p r e s s u r e   b a r s .  

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

p i v o t a l l y   m o u n t e d   p l a t e   and   in   t h a t   s a i d   cam  t r a c k s   c o m -  

p r i s e   a  p a i r   of   s p a c e   s l o t s   f o r m e d   in  t he   cam  p l a t e ,   e a c h  

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

means   ( 24 ,   26)   and   h a v i n g   a  cam  f o l l o w e r   (52 ,   56)   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   s l o t s .  

3.  A  p a n e l   t i g h t e n i n g   m e c h a n i s m   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 s e d   in   t h a t   s a i d   cam  s l o t s   a r e  

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



m o v e m e n t s   of  s a i d   cam  p l a t e   in  the   same  d i r e c t i o n  

c a u s e   the   cam  f o l l o w e r s   and  t h e r e b y   s a i d   p r e s s u r e   b a r s   t o  

be  moved  t o w a r d s   one  a n o t h e r   and  r e l a t i v e   to  s a i d   s l o t s  

by  s u c c e s s i v e   l i n e a r   d i s t a n c e s   w h i c h   a r e   u n e q u a l .  

4.  A  p a n e l   t i g h t e n i n g   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   t he   cam  p l a t e   i s   c a u s e d  

to  r o t a t e   t h r o u g h   an  i n i t i a l   a n g u l a r   d i s t a n c e  @ ,   to  d i s -  

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

l i n e a r   d i s t a n c e   ' d ' ,   and  in  t h a t   s a i d   cam  p l a t e   i s   c a u s e d  

to  move  t h r o u g h   a  f u r t h e r   a n g u l a r   d i s t a n c e  @   in  w h i c h  

@1 = @2  to  d i s p l a c e   s a i d   p r e s s u r e   b a r s   t o w a r d s   one  a n o t h e r  

t h r o u g h   a  l i n e a r   d i s t a n c e   ' d  '   in  w h i c h   ' d 1 '  >   ' d 2 ' .  

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

c l a i m s   2  to  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   c am 

p l a t e   i s   d i s p o s e d   b e l o w   s a i d   g u i d e   m e a n s ,   s a i d   g u i d e  

means   c o m p r i s i n g   a  p a i r   of  p a r a l l e l   b a r s   on  wh ich   s a i d  

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