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@)  Improvements  in  carton-closing  machine. 

@  A  dynamic  setting  and  tucking  mechanism  for  setting 
and  tucking  the  closure  tab  of  a  carton  in  a  carton-closing 
station  of  a  carton-loading  machine  is  described.  The  mech- 
anism  includes  a  plurality  of  setting  blades  (122)  mounted 
on  an  endless  chain  (112)  for  movement  through  the  setting 
and  tucking  station  and  a  plurality  of  tucking  blades  (126) 
mounted  on  an  endless  chain  (110)  for  movement  through 
the  setting  and  tucking  station.  The  setting  blades  engage 
the  closure  tab  (26)  of  a  carton  and  bend  it  along  its  hinged 
connection  (28)  with  the  closure  flap  of  a  carton  and  the 
tucking  blades  push  the  set  tab  into  the  opening  in  the  end 
of  the  carton  which  is  designed  to  receive  the  tabs. 



IMPROVEMENTS  IN  CARTON-CLOSING  MACHINE 

T h i s   i n v e n t i o n   r e l a t e s   to  i m p r o v e m e n t s   in  a  

c a r t o n - c l o s i n g   m a c h i n e . ,   In  p a r t i c u l a r ,   t h i s   i n v e n t i o n   r e l a t e s  

to  the  p r o v i s i o n   of  a  dynamic   s e t t i n g   and  t u c k i n g   m e c h a n i s m   f o r  

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

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

in  the   end  of  a  c a r t o n .  

PRIOR  ART 

The  mos t   i n e x p e n s i v e   c l o s u r e   of  a  c a r t o n   is  a c h i e v e d  

u s i n g   t a b s   on  the  end  of  the  c l o s u r e   p a n e l   wh ich   a re   i n s e r t e d  

w i t h i n   the   open  end  or  o p e n i n g s   in  the   end  of  a  c a r t o n   to  s e c u r e  

the   c l o s u r e   p a n e l   in  a  c l o s e d   p o s i t i o n .   D i f f i c u l t y   i s ,   h o w e v e r ,  

e x p e r i e n c e d   in  o b t a i n i n g   a  r e l i a b l e   c l o s u r e   of  the   c a r t o n   d u r i n g  

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

B e c a u s e   of  t h e s e   d i f f i c u l t i e s ,   some  u s e r s   p r e f e r   t o  

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

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

The  m e c h a n i s m   r e q u i r e d   for   c l o s i n g   by  a d h e s i v e s   i s ,   h o w e v e r ,  

m o r e . c o m p l e x   and  e x p e n s i v e   than   t h a t   r e q u i r e d   for   t ab   c l o s u r e s .  

The  m e c h a n i s m   commonly  used  for   the   p u r p o s e s   o f  

c l o s i n g   the  end  of  a  c a r t o n   by  means  of  c l o s u r e   t a b s   which  a r e  

c o n n e c t e d   to  the   c l o s u r e   pane l   i n c l u d e s   a  s e r i e s   of  s t a t i c  

p l o u g h   b l a d e s   which   s e q u e n t l y   p l o u g h   the   v a r i o u s   p a n e l s   to  t h e  

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

p u r p o s e s   of  p l o u g h i n g   the  tab  to  a  s e t   p o s i t i o n   wi th   r e s p e c t   t o  

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

i n t o   i t s   r e t a i n i n g   p a s s a g e .   Numerous  a t t e m p t s  h a v e   b e e n  



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

Howeve r ,   s e a t i n g   p r o b l e m s   c o n t i n u e   to  p l a g u e   the  i n d u s t r y .   One 

of  the   main  p r o b l e m s   is  t h a t   the   t a b s   must   be  r e l a t i v e l y   s h o r t  

so  as  to  be  i n s e r t a b l e   in  the  o p e n i n g s   which   a re   p r o v i d e d   a n d ,  

in  the   i n t e r e s t s   of  economy,   the   p a p e r b o a r d   from  which  t h e  

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

The  l i g h t   w e i g h t   and  the  s i z e   of  the   c l o s u r e   t abs   a re   such  t h a t  

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

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

t h e   t u c k i n g   p o s i t i o n   wi th   the   r e s u l t   t h a t   t h e y   a re   no t   in  t h e  

c o r r e c t   p o s i t i o n   for   i n s e r t i o n .   Th i s   p r o b l e m   is  f u r t h e r  

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

a p p l i e d   to  the   p a p e r b o a r d   which   is  g e n e r a l l y   a  wax  c o a t i n g   t e n d s  

to  b u i l d   up  on  the  s t a t i o n a r y   p l o u g h   b l a d e s   and  the   b u i l d - u p   o f  

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

I  have   found   t h a t   many  of  the   p r o b l e m s   d e s c r i b e d  

above   can  be  o v e r c o m e   i f   the  s e t t i n g   and  t u c k i n g   of  m e c h a n i s m s  

a r e   d y n a m i c   t h e r e b y   e l i m i n a t i n g   or  s u b s t a n t i a l l y   e l i m i n a t i n g  

r e l a t i v e   movement   b e t w e e n   the  p l o u g h   m e c h a n i s m   and  the  c l o s u r e  

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

SUMMARY  OF  INVENTION 

A c c o r d i n g   to  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 ,  

t h e r e   is  p r o v i d e d   in  a  c a r t o n   c l o s i n g   m a c h i n e   for   c l o s i n g   a  

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

l i n e   to  an  open  end  of  a  c a r t o n ,   t he   c l o s u r e   p a n e l   h a v i n g  



a  c l o s u r e   tab   h i n g e d l y   c o n n e c t e d   t h e r e t o   a long   a  s e c o n d   h i n g e  

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

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

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

s e c t i o n   of  which  the   c l o s u r e   t a b s   a re   i n i t i a l l y   s e t   by  b e n d i n g  

a l o n g   the  s e c o n d   h i n g e   l i n e   and  in  a  s e c o n d  s e c t i o n   of  which  t h e  

t a b s   are   t u c k e d   i n t o   t he   open  end  of  the  c a r t o n ,   s a i d   m a c h i n e  

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

f i n a l   c l o s i n g   s t a t i o n   wi th   the   open  ends  of  the  c a r t o n s   b e i n g  

c o n t i n u o u s l y   d r i v e n   in  a  c l o s u r e   pa th   in  which  the   o p e n i n g s  

e x t e n d   in  a  t u c k i n g   p l a n e ,   the   i m p r o v e m e n t   of :   f i r s t   and  s e c o n d  

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

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

l i n e   to  an  i n t e r m e d i a t e   p o s i t i o n ,   s a i d   s econd   p l o u g h   means  b e i n g  

a r r a n g e d   to  u n d e r l i e   s a i d   s e c o n d   h i n g e   l i n e   when  the   c l o s u r e  

p a n e l s   a re   in  the   i n t e r m e d i a t e   p o s i t i o n ,   a  dynamic   s e t t i n g   a n d  

t u c k i n g   mechan i sm  for   s e t t i n g   and  t u c k i n g   s a i d   t a b s   c o m p r i s i n g :  

a  p l u r a l i t y   of  s e t t i n g   members   mounted   for   movement   t h r o u g h   t h e  

f i r s t   s e c t i o n   at  a  f o r w a r d   v e l o c i t y   s u b s t a n t i a l l y   e q u a l   to  t h a t  

of  the   p r i m a r y   c o n v e y o r ,   a  p l u r a l i t y   of  t u c k i n g   members   m o u n t e d  

fo r   movement  t h r o u g h   the  s e c o n d   s e c t i o n   at  a  f o r w a r d   v e l o c i t y  

s u b s t a n t i a l l y   e q u a l   to  t h a t   of  the   p r i m a r y   c o n v e y o r ,   f i r s t  

a c t i v a t i n g   means  a d a p t e d   to  a c t i v a t e   the   s e t t i n g   members  as  t h e y  

a re   d r i v e n   t h r o u g h   s a i d   f i r s t   s e c t i o n   to  c a u s e   the   s e t t i n g  

m e n b e r s   to  i n i t i a l l y   move  l a t e r a l l y   t oward   the  c l o s u r e . p l a n e  



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

a l o n g   i t s   s e c o n d   h i n g e   l i n e   to  i t s   s e t   p o s i t i o n   in  which  i t   i s  

d i r e c t e d   t oward   the  open  end  of  i t s   a s s o c i a t e d   c a r t o n ,   s e c o n d  

a c t i v a t i n g   means  a d a p t e d   to  a c t i v a t e   the  t u c k i n g   m e b e r s   as  t h e y  

a r e   d r i v e n   t h r o u g h   the   s a i d   s econd   s e c t i o n   to  c a u s e   the  t u c k i n g  

members   to  move  l a t e r a l l y   t o w a r d   the  c l o s u r e   p l a n e   to  e n g a g e   t h e  

c l o s u r e   p a n e l   and  move  i t   t oward   the  c l o s u r e   pa th   and  t h e r e b y  

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

c a r t o n .  

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

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

c o n j u n c t i o n   w i th   the   d r a w i n g s   w h e r e i n :  

F i g u r e   1  is  a  p i c t o r i a l   view  of  a  c a r t o n - c l o s i n g  

s t a t i o n   of  a  c a r t o n   l o a d i n g   mach ine   c o n s t r u c t e d   in  a c c o r d a n c e  

w i t h   an  e m b o d i m e n t   of  the   p r e s e n t   i n v e n t i o n ;  

.  F i g u r e   2  is  a  s e c t i o n a l   view  t a k e n   a l o n g   the  l i n e   2 - 2  

of  F i g u r e   1  i l l u s t r a t i n g   the  c l o s u r e   p a n e l   of  a  c a r t o n   in  a  

f i r s t   h i n g e d   p o s i t i o n ;  

F i g u r e   3  is  a  s e c t i o n a l   view  t a k e n   a l o n g   the  l i n e   3 - 3  

of  F i g u r e   1  showing   the   c l o s u r e   tab  in  a  s e t   p o s i t i o n ;  

F i g u r e  4   is  a  s e c t i o n a l   view  t a k e n   a l o n g   the   l i n e  4 - 4  

of  F i g u r e   1  s h o w i n g   the   t ab   in  a  t u c k e d   p o s i t i o n ;  

F i g u r e   5  is  an  e n l a r g e d   d e t a i l   view  of  the   p o r t i o n   A 

of  F i g u r e  4   s h o w i n g   the   f i n a l   t u c k   p o s i t i o n :  

F i g u r e   6  is  an  e n l a r g e d   p lan   view  of  one  of  t h e  



dynamic   s e t t i n g   and  t u c k i n g  m e c h a n i s m s   of  the  p r e s e n t   i n v e n t i o n ,  

a n d  

F i g u r e   7  is  a  p i c t o r i a l   v iew  of  one  end  on  t h e  

u n d e r s i d e   of  a  c a r t o n   of  the   type   which  may  be  c l o s e d   by  t h e  

m e c h a n i s m   of  the   p r e s e n t   i n v e n t i o n .  

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

r e f e r e n c e   n u m e r a l   10  r e f e r s   g e n e r a l l y   to  a  c a r t o n   c l o s i n g  

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

m e c h a n i s m   forms  no  p a r t   of  the   p r e s e n t   i n v e n t i o n   and  w i l l   n o t ,  

t h e r e f o r e ,   be  d e s c r i b e d .  

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

w i l l   be  d e s c r i b e d   and  i l l u s t r a t e d   in  a  form  s u i t a b l e   for   c l o s i n g  

a  c a r t o n   of  the   t ype   i d e n t i f i e d   by  the   r e f e r e n c e   n u m e r a l   20  i n  

F i g u r e   7  of  the   d r a w i n g s   to  which  r e f e r e n c e   is  made.  As  s h o w n  

in  F i g u r e   7,  t he   c a r t o n   20  is  an  end  c l o s u r e   c a r t o n   which  has  a  

c l o s u r e   p a n e l   22  h i n g e d l y   c o n n e c t e d   to  an  uppe r   wa l l   a l o n g   a  

f i r s t   h i n g e   l i n e   24.  C l o s u r e   t a b s   26  a re   c o n n e c t e d   to  t h e  

c l o s u r e   p a n e l   22  a l o n g   s e c o n d   h i n g e   l i n e s   28.  An  i n n e r   c l o s u r e  

wal l   p a n e l   30  is  c o n n e c t e d   to  the  b o t t o m   wa l l   32  a l o n g   a  t h i r d  

h i n g e   l i n e   34.  O p e n i n g s   36  a re   formed  in  the  i n n e r   end  wa l l   30 

and  open  i n w a r d l y   to  the  open  end  of  t he   c a r t o n   above   a  n a r r o w  

l i p   38.  End  f l a p s   40  a re   c o n n e c t e d   to  the  end  w a l l s   42  of  t h e  

c a r t o n   and  a re   f o l d e d   i n w a r d l y   to  u n d e r l i e   the   end  w a l l s   30  a n d  

2 2 .  

The  c a r t o n - c l o s i n g   m a c h i n e   has  a  p a i r   of  p r i m a r y  



c o n v e y o r s   50  each  of  which   c o n s i s t s   of  two  c h a i n   m e m b e r s  

mounted   for   movement   a l o n g   g u i d e   p l a t e s   54.  The  c h a i n s   50 

e x t e n d   a r o u n d   s p r o c k e t s   56  a t   one  end  t h e r e o f   and  a r o u n d   f u r t h e r  

d r i v e n   s p r o c k e t s   (not   shown)  at  the  o t h e r   end  t h e r e o f .   C a r t o n  

p u s h e r   members  58  a re   moun ted   on  c h a i n s   60  and  r e t a i n e r   b l a d e s  

62  a r e   m o u n t e d   on  c h a i n s   64'.  The  c a r t o n   p u s h e r   b l a d e s   58  s e r v e  

to  push  the   c a r t o n   a l o n g   the   c h a i n   t h r o u g h   the   c l o s i n g   s t a t i o n  

and  the   r e t a i n e r s   62  p r e v e n t   f o r w a r d   movement   of  the   c o n t a i n e r s  

r e l a t i v e   to  the  c o n v e y o r   in  u s e .  

The  c o n v e y o r s   50  e x t e n d   t h r o u g h   the  f i n a l   c l o s i n g  

s t a t i o n   g e n e r a l l y   i d e n t i f i e d   by  the  r e f e r e n c e   n u m e r a l   70  t o  

d r i v e   t he   open  ends  of  the   c a r t o n s   20  a l o n g   c l o s u r e   p a t h s  

e x t e n d i n g   at  o p p o s i t e   s i d e s   of  the  c a r t o n - c l o s i n g   s t a t i o n .   Top  

r a i l s   66  e x t e n d   above   the   c a r t o n - c l o s i n g   s t a t i o n   so  as  to  r e t a i n  

t he   c a r t o n s   a g a i n s t   upward   movement  d u r i n g   p a s s a g e   t h r o u g h   t h e  

c l o s i n g   s t a t i o n .   The  top  r a i l s   66  a re   s u p p o r t e d   by  s u i t a b l e  

s u p p o r t s   (no t   s h o w n ) .  

The  end  f l a p s   40  of  the   c a r t o n   a re   t u c k e d   i n w a r d l y   b y  

means  of  any  c o n v e n t i o n a l   t u c k i n g   mechan i sm  p r i o r   to  e n t r y   i n t o  

the   f i n a l   c l o s i n g   s t a t i o n .   S i m i l a r l y ,   the   end  wa l l   30  is  f o l d e d  

a l o n g   i t s   h i n g e   l i n e   34  by  a  s u i t a b l e   p l o u g h   means  d o w n s t r e a m   o f  

the   f i n a l   c l o s i n g   s t a t i o n   to  the  p o s i t i o n   shown  in  F i g u r e   1  o f  

the   d r a w i n g s .  

A  p a i r   of  o u t r i g g e r   s u p p o r t   r a i l s   72  a re   s u p p o r t e d   b y  

b r a c k e t s   74  which  a re   m o u n t e d   on  the  s u p p o r t   r a i l s   54  a n d  



p r o j e c t   l a t e r a l l y   t h e r e f r o m .   In  o r d e r   to  p r o v i d e   a  b e n d i n g   e d g e  

over   which   the   c l o s u r e   p a n e l s   22  may  be  f o l d e d   a l o n g   t h e i r   h i n g e  

l i n e   24,  a  r a i l   76  s u p p o r t e d   on  a  p o s t   78  which  is  moun ted   on  

the  b r a c k e t   74  so  as  to  be  p o s i t i o n e d   to  u n d e r l i e   the  h i n g e   l i n e  

2 4  o f   a  c a r t o n   p a s s i n g   t h r o u g h   the  c l o s u r e   s t a t i o n .   P l o u g h   b a r s  

80  a re   moun ted   on  s u p p o r t   b a r s   82  which  are   s u p p o r t e d   b y  

b r a c k e t s   84  moun ted   on  o u t r i g g e r   r a i l s   72.  The  p l o u g h   b a r s   80 

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

22  a b o u t   i t s   f i r s t   h i n g e   l i n e   24  to  an  i n t e r m e d i a t e   p o s i t i o n   a s  

shown  in  F i g u r e   2  of  the   d r a w i n g s .   The  p l o u g h   bar  80  is  h e i g h t  

and  l a t e r a l l y   a d j u s t a b l e   by  means  of  the   b r a c k e t   84  and  i s  

l o n g i t u d i n a l l y   a d j u s t a b l e   a l o n g   the   l e n g t h   of  the   o u t r i g g e r   r a i l  

7 2 .  

A  f o l d i n g   l e d g e   90  is  formed  at   the   u p p e r   edge  of  a  

r a i l   92  which  is  moun ted   on  the  s u p p o r t   r a i l s   54.  The  l e d g e   90 

has  an  o u t e r   f o l d i n g   edge  94  which  u n d e r l i e s   the  s e c o n d   h i n g e  

l i n e  2 8 .   The  f o l d i n g   edge  94  is  i n w a r d l y   and  d o w n w a r d l y  

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

of  the  t a b s   26  a l o n g   the  h i n g e   l i n e   2 8 .  

The  dynamic   s e t t i n g   and  t u c k i n g   m e c h a n i s m   of  t h e  

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

n u m e r a l   100.  Each  dynamic   s e t t i n g   and  t u c k i n g   m e c h a n i s e  

c o m p r i s e s   an  u p p e r   can  t r a c k   p l a t e   102  and  a  l ower   cam  t r a c k  

p l a t e   104  ( F i g u r e s   3  and  6) .   The  cam  t r a c k   p l a t e s   1Q2  and  104 

a re   m o u n t e d   on  an  u n d e r l y i n g   s u p p o r t   (no t   shown)  which   may  be  i n  



t he   form  of  a  b r a c k e t   mounted   on  the   g u i d e   r a i l s   54  o r  a   g r o u n d  

s u p p o r t e d   p e d e s t a l .   A  p a i r   of  s p r o c k e t s   106  a re   keyed  to  a  

d r i v e   s h a f t   108  which   is  c o n n e c t e d   to  the  main  power  s o u r c e   i n  

any  s u i t a b l e   m a n n e r .   The  s i d e   edges   of  the  cam  p l a t e s   102  a n d  

104  form  g u i d e   r a i l s   a l o n g   which  a  f i r s t   e n d l e s s   c h a i n   110  and  a 

s e c o n d   e n d l e s s   c h a i n   112  a re   g u i d e d .   The  lower   g u i d e   p l a t e   104 

has  an  i n n e r   s i d e   edge  114.  The  u p p e r   g u i d e   p l a t e   102  has  a n  

i n n e r   s i d e   edge  116.   The  i n n e r   s i d e   edge  114  of  the  l ower   g u i d e  

p l a t e   e x t e n d s   t o w a r d   the  c l o s u r e   p l a i n   120  in  advance   of  t h e  

edge  116  of  t he   u p p e r   p l a t e .   A  p l u r a l i t y   of  s e t t i n g   b l a d e s   122 

a r e   mounted   on  the   l ower   c h a i n   112  and  p r o j e c t   l a t e r a l l y  

t h e r e f r o m .   The  b l a d e s   122  a re   in  the  form  of  n a r r o w   s h e e t   m e t a l  

f i n g e r s   which  a r e   r i v e t t e d   d i r e c t l y   to  the  c h a i n   l i n k s .   P u s h e r  

b l a d e s   124  a r e   m o u n t e d   on  the   u p p e r   c h a i n   110  and  p r o j e c t  

l a t e r a l l y   t h e r e f r o m .   The  p u s h e r   b l a d e s   124  have  a  d o w n w a r d l y  

p r o j e c t i n g   arm  p o r t i o n   126  a t   the   o u t e r   end  t h e r e o f   w h i c h  

p r o j e c t s   d o w n w a r d l y   t o w a r d   the  l ower   b l a d e s   1 2 2 .  

The  p u s h e r   b l a d e s   126  a r e   s u p p o r t e d   d u r i n g   t h e i r  

t r a v e l   t h r o u g h   a  ma jo r   p o r t i o n   of  the   t u c k i n g   s e c t i o n   of  t h e  

c l o s u r e   s t a t i o n   by  a  p l a t f o r m   bar   128  which  is  s u p p o r t e d   by  a n  

arm  132  which  is  m o u n t e d   on  a  s p a c e r   b l o c k   130  which  is  s e c u r e d  

to  the   u n d e r s i d e   of  the   p l a t e   102.  S i m i l a r l y ,   a  s u p p o r t  

p l a t f o r m   134  is   s u p p o r t e d   by  an  arm  136  which  is  mounted  on  t h e  

u n d e r s i d e   of  t he   p l a t e   104.  The  p l a t f o r m   134  e x t e n d s   t h r o u g h  

t he   s e t t i n g   p o r t i o n   and  has  a  t e r m i n a l   end  138  u n d e r l y i n g   t h e  



p l a t f o r m   128.  Thus ,   the  p l a t f o r m s   128  and  134  s e r v e   to  p r o v i d e  

u n d e r l y i n g   s u p p o r t   for   the   tuck   b l a d e s   1 2 4  a n d   the   s e t   b l a d e s   12 

d u r i n g   a  major   p o r t i o n   of  the  o p e r a t i o n .  

The  s i d e   edges   of  the  cam  p l a t e s   102  and  104  a r e  

d e s i g n e d   to  p r o v i d e   a  camming  s u r f a c e   for   the  c h a i n s   110  and  112 

as  t hey   a re   d r i v e n   t h e r e a l o n g .   The  edges   114  and  116  w h i c h  

e x t e n d   in  the  d i r e c t i o n   of  the  f o r w a r d   run  e x t e n d   in  a  pa th   s u c h  

t h a t   the   s e t t i n g   b l a d e s   122  i n i t i a l l y   p r o j e c t   a  s u b s t a n t i a l l y  

d i s t a n c e   beyond   the  t u c k i n g   b l a d e s   124  and,   s u b s e q u e n t   t o  

i n i t i a l   s e t t i n g   of  the   t a b s ,   the   t u c k i n g   b l a d e s   w i l l   be  a d v a n c e d  

to  engage   the  se t   c l o s u r e   p a n e l   and  push  i t   i n t o   i t s   a s s o c i a t e d  

p a s s a g e   36.  I t   w i l l   be  n o t e d   t h a t   the   edge  114  of  the   l o w e r  

p l a t e   c o n t i n u e s   to  move  t o w a r d   the  c l o s u r e   p l a n e   120  u n t i l   i t  

e x t e n d s   to  o v e r l i e   the  l i p   p o r t i o n s   38  of  the   c a r t o n   p a s s i n g  

t h r o u g h   the   c l o s u r e   s t a t i o n .  

The  s e t t i n g   b l a d e s   122  and  t u c k i n g   b l a d e s ' 1 2 4   a r e ,  

p r e f e r a b l y ,   made  from  a  s h e e t   m e t a l   m a t e r i a l ,   such  as  s t a i n l e s s  

s t e e l   or  the   l i k e ,   h a v i n g   s u f f i c i e n t   r i g i d i t y   to  c a u s e   s e t t i n g  

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

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

In  u se ,   o p e n - e n d e d   c a r t o n s   a re   Mounted   on  the   p r i m a r y  

c o n v e y o r   and  l o a d e d .   The  end  f l a p s   40  of  the   c a r t o n   a r e ,   t h e n ,  

t u c k e d   in  by  c o n v e n t i o n a l   t u c k e r   m e c h a n i s m s   a n d . t h e   i n n e r   s i d e  

wa l l   30  is  f o l d e d   u p w a r d l y   by  means  of  a  c o n v e n t i o n a l   p l o u g h  

b l a d e   the   d o w n s t r e a m   p o r t i o n   of  which  may  form  the   u n d e r l y i n g  



s u p p o r t   76.  The  s u p p o r t   76  p r o v i d e s   a  b e n d i n g   edge  over   w h i c h  

t h e   c l o s u r e   p a n e l   32  is  f o l d e d   a l o n g   h i n g e   l i n e   24  as  shown  i n  

F i g u r e   2  of  the   d r a w i n g s .   The  b e n d i n g   edge  94  cf  the   s u p p o r t  

l e d g e   94  u n d e r l i e s   the  h i n g e   l i n e   28  when  the  c l o s u r e   p a n e l   i s  

in  i t s   i n t e r m e d i a t e   p o s i t i c n .   C o n t i n u e d   movement  of  the   c a r t o n  

t h r o u g h   t h e  c l o s u r e   s t a t i o n   b r i n g s   t h e  s e t t i n g   b l a d e s   122  i n t o  

c o n t a c t   wi th   the  t a b s   26,  as  shown  in  F i g u r e   3  of  the   d r a w i n g s ,  

c a u s i n g   the  t a b s   26  to  bend  a b o u t   t h e i r   h i n g e   l i n e   28  a l ong   t h e  

b e n d i n g   edge  94.  Once  the   tab  26  has  been  moved  to  the  s e t  

p o s i t i o n   i l l u s t r a t e d   in  F i g u r e   3,  f u r t h e r   movement  of  the   c a r t o n  

t h r o u g h   the   c l o s u r e   s t a t i o n   c a u s e s   t he   t u c k e r   b l a d e s   128  t o  

e n g a g e   the   c l o s u r e   p a n e l   22  and,   s i m u l t a n e o u s l y ,   c a u s e s   t h e  

s e t t i n g   b l a d e   122  to  move  f o r w a r d   to  u n d e r l i e   the   l i p   38  s h o w n  

in  F i g u r e   5  of  the   d r a w i n g s .   C o n t i n u e d   movement   of  the   c a r t o n  

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

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

d i s c h a r g e d .  

The  c a r t o n s   a re   d i s c h a r g e d   by  e n g a g e m e n t   wi th   b e l t s  

200  moun ted   one  on  e i t h e r   s i d e   of  the   d i s c h a r g e   end  of  t h e  

c o n v e y o r .   The  b e l t s   200  a re   r o t a t a b l y   d r i v e n   on  p u l l e y s   202  a n d  

204  so  as  to  i m p a r t   a  l i n e a r   speed   to  the   c a r t o n   which  i s  

g r e a t e r   t han   the  speed   of  c o n t i n u o u s   movement   of  the   p r i m a r y  

c o n v e y o r s   w h e r e b y   the   c l o s e d   p a c k a g e s   a re   a c c e l e r a t e d   away  f r o m  

t h e   d i s c h a r g e   end  of  the   c a r t o n - c l o s i n g   m a c h i n e .  



From  the  f o r e g o i n g ,   i t   w i l l   be  a p p a r e n t   t h a t   t h e  

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

f i n a l   c l o s u r e   s t a t i o n   as  does  the  c a r t o n   20  which  is  b e i n g  

c l o s e d .   T h e   s p e e d - u p   movement   of  the   s e t t i n g   and  t u c k i n g  

b l a d e s   is  such  t h a t   i t   c l o s e l y   m a t c h e s   the   f o r w a r d   speed   of  t h e  

c a r t o n s   wi th   the   r e s u l t   t h a t   the   r e l a t i v e   movement   be tween   t h e  

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

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

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

s e t t i n g   and  t u c k i n g   of  t he   t a b s .   The  f a c t   t h a t   the  s e a t i n g   a n d  

t u c k i n g   b l a d e s   a r e   d r i v e n   t h r o u g h   the   c l o s i n g   s t a t i o n   at   a  

f o r w a r d   speed   which  is  s u b s t a n t i a l l y   e q u a l   to  t h a t   of  t h e  

c a r t o n ,   t h e r e   is  l i t t l e   or  no  drag   a p p l i e d   to  the  end  c l o s u r e  

wal l   and  c l o s u r e   t a b s   u n l e s s   t h e r e   is  l i t t l e   or  no  t e n d e n c y   f o r  

the  t a b s   or  f l a p s   to  be  d i s t o r t e d .   The  a b s e n c e   of  d i s t o r t i o n   o f  

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

t h e   e n t r y   of  the   t a b s   i n t o   t h e i r   m o u n t i n g   p a s s a g e .   By  e x t e n d i n g  

the   s e t t i n g   b l a d e   so  t h a t   i t . o v e r l i e s   the  l i p   f o r m e d  a t   t h e  

lower   end  of  the  m o u n t i n g   p a s s a g e s ,   the   tab  is  g u i d e d   i n t o   t h e  

p a s s a g e   above  the   l ower   wa l l   t hus   p r e v e n t i n g   the   t ab   f r o m  

p a s s i n g   u n d e r n e a t h   the  l ower   wal l   and  t hus   m i s s i n g   the  m o u n t i n g  

p a s s a g e .  

The  f a c t   t h a t   l i t t l e   or  no  r e l a t i v e   m o v e m e n t  

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

s e t t i n g   b l a d e s ,   t h e r e   is  l i t t l e   or  no  a c c u m u l a t i o n   of  t h e  

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



V a r i o u s   r e o d i f i c a t i o n s   of  the   p r e s e n t   i n v e n t i o n   w i l l   b e  

a p p a r e n t   to  t h o s e   s k i l l e d   in  the   a r t   w i t h o u t   d e p a r t i n g   from  t h e  

s c o p e   of  the   i n v e n t i o n .   For  e x a m p l e ,   the   dynamic   s e t t i n g   a n d  

t u c k i n g   m e c h a n i s m   of  the  p r e s e n t   i n v e n t i o n   c o u l d   be  used  for   t h e  

p u r p o s e s   of  c l o s i n g   a  c a r t o n   in  which  the   c l o s u r e   t ab   e x t e n d e d  

a l o n g   the   f u l l   l e n g t h   of  the   edge  of  the  c l o s u r e   f l a p   and  was 

i n s e r t e d   i n t o   the  open  end  of  the   c a r t o n   r a t h e r   than   n a r r o w  

s l o t s .  

V a r i o u s   o t h e r   m o d i f i c a t i o n s   of  the   i n v e n t i o n   w i l l   b e  

a p p a r e n t   to  t h o s e   s k i l l e d   in  t he   a r t .  

I t   w i l l   be  a p p a r e n t   t h a t   t he   m a c h i n e   of  the   p r e s e n t  

i n v e n t i o n   may  be  used  f o r   the  p u r p o s e   of  c l o s i n g   c o n t a i n e r s ,  

such   as  c a r d b o a r d   b o x e s ,   p l a s t i c   c o n t a i n e r s ,   c o n t a i n e r s   made  

f rom  c o r r u g a t e d   p a p e r b o a r d   or  r i g i d   and  s e m i - p l a s t i c   m a t e r i a l  

a l l   of  which   a re   c o n s i d e r e d   to  be  c a r t o n s   w i t h i n   the  m e a n i n g   o f  

t he   t e r m   as  used  in  the   p r e s e n t   s p e c i f i c a t i o n .  



1. In  a  c a r t o n   c l o s i n g   m a c h i n e   for   c l o s i n g  a   c l o s u r e  

p a n e l   which  is  h i n g e d l y   c o n n e c t e d   a l ong   a  f i r s t   h i n g e   l i n e   to  an  

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

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

c l o s u r e   t ab   b e i n g   i n s e r t a b l e   w i t h i n   an  o p e n i n g   in  the  open  e n d  

of  the  c a r t o n   to  r e t a i n   t he   c l o s u r e   p a n e l   in  a  c l o s e d   p o s i t i o n ,  

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

which   the   c l o s u r e   t a b s   a r e   i n i t i a l l y   s e t   by  b e n d i n g   a l o n g   t h e  

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

t u c k e d   i n t o   t he   open  end  of  the  c a r t o n ,   s a i d   m a c h i n e   a l s o   h a v i n g  

a  p r i m a r y   c o n v e y o r   fo r   c o n v e y i n g   c a r t o n s   t h r o u g h   the  f i n a l  

c l o s i n g   s t a t i o n   w i t h   the  open  ends  of  the  c a r t o n s   b e i n g  

c o n t i n i o u s l y   d r i v e n   in  a  c l o s u r e   pa th   in  which   the   o p e n i n g s  

e x t e n d   in  a  t u c k i n g   p l a n e ,  

the   i m p r o v e m e n t   o f :  

(a)  f i r s t   plow  means  in  s a i d   f i r s t   s e c t i o n ,   s a i d   f i r s t  

plow  means  b e i n g   a r r a n g e d   to  f o l d   the   c l o s u r e   p a n e l   a b o u t   s a i d  

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

h a v i n g   a  f o l d i n g   edge   a r r a n g e d   to  u n d e r l i e   s a i d   s e c o n d   h i n g e  

l i n e   when  the   c l o s u r e   p a n e l s   a re   in  the   i n t e r m e d i a t e   p o s i t i o n ,  

(b)  a  d y n a m i c   s e t t i n g   and  t u c k i n g   m e c h a n i s m   f o r  

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

(I)   a  p l u r a l i t y   of  s e t t i n g   members  m o u n t e d   f o r  

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

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



( I I )   a  p l u r a l i t y   of  t u c k i n g   members  moun ted   f o r  

movement   t h r o u g h   the   s e c o n d   s e c t i o n   at  a  f o r w a r d   v e l o c i t y  

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

( I I I )   f i r s t   a c t i v a t i n g   means  a d a p t e d   to  a c t i v a t e   t h e  

s e t t i n g   members  as  t hey   a re   d r i v e n   t h r o u g h   s a i d   f i r s t   s e c t i o n   t o  

c a u s e   the  s e t t i n g   members  to  i n i t i a l l y   move  l a t e r a l l y   t o w a r d  

the   c l o s u r e   p l a n e   to  e n g a g e   a  c a r t o n   t ab   and  bend  i t   over   s a i d  

f o l d i n g   edge  a l o n g   i t s   s e c o n d   h i n g e  l i n e   to  i t s   s e t   p o s i t i o n   i n  

which   i t   is  d i r e c t e d   t oward   the   open  end  of  i t s   a s s o c i a t e d  

c a r t o n ,  

(IV)  s e c o n d   a c t i v a t i n g   means  a d a p t e d   to  a c t i v a t e   t h e  

t u c k i n g   members  as  t hey   a re   d r i v e n   t h r o u g h   t h e ' s a i d   s e c o n d  

s e c t i o n   to  c a u s e   the   t u c k i n g   members  to  move  l a t e r a l l y   t o w a r d  

the   c l o s u r e   p l a n e   to  engage   the   c l o s u r e   p a n e l   and  move  i t   t o w a r d  

t he   c l o s u r e   p l a n e   and  t h e r e b y   c a u s e   the   t ab   to  be  d r i v e n   i n t o  

s a i d   o p e n i n g s   to  c l o s e   the  c a r t o n .  

2.A  c a r t o n   c l o s i n g   m a c h i n e   as  c l a i m e d   in  c l a i m   1 

w h e r e i n   s a i d   s e t t i n g   members  each  c o m p r i s e   a  s h o r t   s e t t i n g  

b l a d e ,   s a i d   s e t t i n g   b l a d e   b e i n g   mounted   s i d e - b y - s i d e   on  a n  

e n d l e s s   c h a i n   and  h a v i n g   an  o u t e r   edge  for   e n g a g i n g   the  c l o s u r e  

t a b s   to  s e t   them  in  u s e .  



3.  A  c a r t o n   c l o s i n g   m a c h i n e   as  c l a i m e d   in  c l a i m   2 

w h e r e i n   s a i d   s e t t i n g   have  e n  e x t e n t   in  the  d i r e c t i o n   o f  

l o n g i t u d i n a l   movement   which  is  no  g r e a t e r   than   t h a t   of  t h e  

o p e n i n g   in  the  open  end  of  the  c a r t o n   i n t o   which  the  tab  is  t o  

be  i n s e r t e d .  

4.  A  c a r t o n   c l o s i n g   mach ine   as  c l a i m e d   in  c l a i m   1 

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

b l a d e ,   s a i d   t u c k i n g   b l a d e s   be ing   mounted  s i d e - b y - s i d e   on  a n  

e n d l e s s   c h a i n .  

S.A  c a r t o n   c l o s i n g   mach ine   as  c l a i m e d   in  c l a i m   1,2  o r  

3  w h e r e i n   s a i d   t u c k i n g   members  each  c o m p r i s e   a  s h o r t   t u c k i n g  

b l a d e   , s a i d   t u c k i n g   b l a d e s   be ing   mounted   s i d e - b y - s i d e   on  a n  

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

l o n g i t u d i n a l   movement   of  which  is  s u b s t a n t i a l l y   e q u a l   to  t h a t   o f  

s a i d   s e t t i n g   m e m b e r s .  

6.  A  c a r t o n   c l o s i n g   mach ine   as  c l a i m e d   in  c l a i m   2 

w h e r e i n   s a i d   s e t t i n g   members  are  mounted   on  a  f i r s t   g u i d e   r a i l  

which  e x t e n d s   t h r o u g h   s a i d   f i r s t   s e c t i o n   and  has  a  f i r s t   e x t e n t  

which  is  i n c l i n e d   t o w a r d s   s a i d   c l o s u r e   pa th   to  l o c a t e   t h e  

s e t t i n g   members  in  the  c l o s u r e   pa th   to  s e t   the  t abs   a l ong   t h e  

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

p a t h .  _  



7.  A  c a r t o n   c l o s i n g   m a c h i n e   as  c l a i m e d   in  c l a i m   6 

w h e r e i n   s a i d   t u c k i n g   members  a r e   mounted   on  a  s econd   g u i d e   r a i l  

which   e x t e n d s   t h r o u g h   s a i d   s e c o n d   s e c t i o n   and  has  a  f i r s t   e x t e n t  

which   is  i n c l i n e d   t o w a r d s   s a i d   c l o s u r e   p a t h t o   l o c a t e   the  t u c k i n g  

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

to  tuck   the  t a b s   a f t e r   s e t t i n g   t h e r e o f   and  a  s econd   e x t e n t   w h i c h  

e x t e n d s   p a r a l l e l   to  s a i d   c l o s u r e   p a t h   to  r e t a i n   the  t a b s   i n  

t h e i r   r e s p e c t i v e   o p e n i n g s .  

8.  A  c a r t o n   c l o s i n g   m a c h i n e   as  c l a i m e d   in  c l a i m   6  or  7 

w h e r e i n   s a i d   f i r s t   g u i d e   r a i l   e x t e n d e   in  a  g u i d e   p l a n e   which  i s  

i n c l i n e d   t oward   s a i d   t u c k i n g   p l a n e   w h e r e b y   the  s e t t i n g   b l a d e s  

a r e   g u i d e d   away  from  s a i d   s e c o n d   plow  to  s a i d   t u c k i n g   p l a n e ,  

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

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

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