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T e c h n i c a l   F i e l d  

This   i n v e n t i o n   r e l a t e s   to  a  s t o r a g e   a n d  

f e e d i n g   m e c h a n i s m   fo r   f e e d i n g   f l e x i b l e   s h e e t s   o r  
b l a n k s   i n t o   a  c a r t o n i n g   m a c h i n e .  

B a c k g r o u n d   of  the   I n v e n t i o n  

In  the  c i g a r e t t e   m a n u f a c t u r i n g   i n d u s t r y ,  
t h e r e   a re   a  number   of  d i f f e r e n t   t y p e s   of  c a r t o n i n g  
m a c h i n e s   wh ich   a re   u sed   to  c a r t o n   t en   p a c k a g e s   o f  

c i g a r e t t e s   in  a  s i n g l e   c a r t o n .   In  the   p a s t ,   t h e  

c a r t o n i n g   m a c h i n e   m a n u f a c t u r e d   by  M o l i n s   L i m i t e d ,  

London ,   E n g l a n d   has  been   u t i l i z e d   w i d e l y   t h r o u g h o u t  
the  c i g a r e t t e   m a n u f a c t u r i n g   i n d u s t r y .   In  the   p a s t  
s e v e r a l   y e a r s ,   one  of  the   p r i m a r y   o b j e c t i v e s   of  t h e  

c i g a r e t t e   i n d u s t r y   has  been   to  i n c r e a s e   p r o d u c t i o n  

s p e e d s   and,  t h u s ,   r e d u c e   c o s t s .   M a n u f a c t u r e r s   s u c h  

as  M c l i n s   L i m i t e d   and  H a u n i - W e r k e   GmbH  have   d e v e l o p e d  

c i g a r e t t e   making   m a c h i n e s   w i t h   g r e a t l y   i n c r e a s e d   p r o -  
d u c t i o n   r a t e s .  

I t   is  a l s o   d e s i r a b l e ,   as  n e a r l y   as  p o s s i b l e ,  

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

a  p a c k a g i n g   m a c h i n e   and  a  c a r t o n i n g   m a c h i n e   s e t   up  on  

a  1 : 1 : 1   b a s i s ,   bu t   each   of  the  d i f f e r e n t   m a c h i n e s   r u n  

at  d i f f e r e n t   u n i t   pe r   m i n u t e   s p e e d s .   T h e r e f o r e ,   i t   i s  

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

on  a  1:1  r a t i o .   For  e x a m p l e ,   the  new  g e n e r a t i o n   m a k i n g  



m a c h i n e s   have  a  g r e a t e r   m a k i n g   c a p a c i t y   t h a n   t h e  

p r e v i o u s l y   u s e d   AMF  p a c k e r   m a n u f a c t u r e d   by  AMF 

Company,  bu t   t h e s e   same  m a k i n g  m a c h i n e s   have   i n -  

s u f f i c i e n t   c a p a c i t y   f o r   t he   new  g e n e r a t i o n   of  p a c k e r s ;  

f o r   e x a m p l e ,   the   G . D .  -   X.1  C i g a r e t t e   P a c k e r m a n u f a c -  

t u r e d   by  G.D.  S o c i e t a   pe r   A z i o n i   f rom  B o l o g n a ,   I t a l y .  

For  t h i s   r e a s o n ,   e i t h e r   two  make r s   must   be  u s e d   i n  

c o n j u n c t i o n   w i t h   a  s i n g l e   G.D.  p a c k e r   r u n n i n g   at  f u l l  

c a p a c i t y   or  one  h i g h   s p e e d   maker   r u n n i n g   at   f u l l   c a p a -  

c i t y   must   b e  u s e d   in  c o n j u n c t i o n   w i t h   two  A M F  p a c k e r s .  

The  p r o b l e m   w i t h   t h e s e   h o o k - u p s   is   t h a t   e i t h e r   t h e  

maker   or  t h e  p a c k e r   c a n n o t   be  run   at   f u l l   c a p a c i t y .  

For   e x a m p l e ,   i f   t he   m a k e r s   were   run   at  f u l l   c a p a c i t y ,  

a  s i n g l e   G.D.  p a c k e r   c o u l d   no t   h a n d l e   the  f u l l   o u t p u t ;  

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

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

one  of  the   m a c h i n e s   must   be  o p e r a t e d   b e l o w   c a p a c i t y .  

S t e p s   have   been   t a k e n   to  i n c r e a s e   the   o u t p u t  

c a p a c i t y   of  the   AMF  p a c k e r s   so  t h a t   t h e y   can  be  h o o k e d  

up  on  a  o n e - t o - o n e   b a s i s   w i t h   the   new  g e n e r a t i o n   c i g a -  

r e t t e   m a k e r s .   By  u s i n g   a  o n e - t o - o n e   r e l a t i o n s h i p   b e -  

tween   the   new  g e n e r a t i o n   make r s   and  t he   i m p r o v e d   AMF 

p a c k e r ,   the   b o x e r s   or  c a r t o n i n g   m a c h i n e s   c a n n o t   b e  

h o o k e d   up  in  t he   u s u a l   two  p a c k e r  t o   one  b o x e r   r a t i o ;  

t h u s ,   an  i m p r o v e d   b o x e r   is   e s s e n t i a l .  

The re   a r e   g e n e r a l l y   two  k i n d s   of  c a r t o n i n g  

m a c h i n e s   u s e d   in  t he   t o b a c c o   i n d u s t r y   t o d a y .   They  a r e  

the   M o l i n s   b o x e r   and  the   G.D.  c a r t o n e r .   T h e r e   a r e  

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

of  b o t h   m a c h i n e s   by  i n c r e a s i n g   t he   s p e e d .   For  e x a m -  

p l e ,   as  the  s p e e d   of  the   M o l i n s   b o x e r   is  i n c r e a s e d ,  

s l i p p a g e   b e t w e e n   the   f e e d   m e c h a n i s m   s u c t i o n   cups  a n d  

t he   b l a n k s   o c c u r   p r o d u c i n g   j a m - u p s   and  p r o d u c t i o n  

l i n e   s t o p p a g e s .   The  j a m - u p s   a re   c a u s e d   by  m i s a l i g n m e n t  



or  s k e w i n g   of  the  c a r t o n   b l a n k s   as  t h e y   a re   f e d  

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

The  s l i p p a g e   a p p e a r s   to  be  due  to  the  f o r w a r d   f o r c e  

a p p l i e d   to  the  b l a n k s   in  the  h o p p e r .   The  h o r i z o n t a l  

c o m p o n e n t s   of  the   w e i g h t   of  the   b l a n k s ,   wh ich   a r e  
on  an  i n c l i n e ,   and  the   g r a v i t y   p r e s s u r e   r o l l ,   w h i c h  
is  p o s i t i o n e d   b e h i n d   the   b l a n k s   to  f o r c e   them  f o r w a r d ,  

p r o d u c e s   a  r e l a t i v e l y   h i g h   f r i c t i o n   f o r c e   wh ich   m u s t  
be  ove rcome   as  the  l e a d i n g   b l a n k   is  s l i d   from  the  p i l e .  
As  the  speed   of  the   f e ed   m e c h a n i s m   i n c r e a s e s ,   t h e  

b l a n k s   are   r emoved   from  the   h o p p e r   p i l e   at  an  a c c e l e r a t e d  

r a t e   so  t h a t   t h e r e   is  an  i n c r e a s e d   amount   of  shock   a n d  

l e s s   p o s i t i o n i n g   t ime   f o r   the  s u c t i o n   cups .   In  a d d i t i o n ,  
t h e r e   is  l e s s   t ime   f o r   vacuum  b u i l d - u p   in  the   f e e d   l i n e  

and  i n s i d e   the   s u c t i o n   c u p s .   The  p r o b l e m s   cause   t h e  

s u c t i o n   cups  to  s l i p   on  the  b l a n k ,   t h u s ,   p r o d u c i n g   a  

m i s a l i g n e d   b l a n k   g o i n g   i n t o   the   f e e d   s e c t i o n .  

One  p o s s i b l e   s o l u t i o n   wou ld   a p p e a r   to  be  t o  
r e d u c e   the  f o r w a r d   f o r c e   or  the   h o r i z o n t a l   componen t   o f  

f o r c e   on  the  b l a n k   b e i n g   r e m o v e d   by  r e d u c i n g   the  w e i g h t  
of  the  b l a n k s   or  t he   g r a v i t y   r o l l .   A l t h o u g h   t h i s   s o l u -  

t i o n   migh t   be  f e a s i b l e ,   i t   has  been   f o u n d   t h a t ,   even  a t  
the  s l o w e r   r a t e s   of  s p e e d ,   the   h o p p e r   on  the  Mol ins   b o x e r  

must   be  at  l e a s t   a  q u a r t e r   f u l l   b e f o r e   s u f f i c i e n t   p r e s -  
s u r e   is  a p p l i e d   to  the  b l a n k   b e i n g   r e m o v e d   b e f o r e   t h e  

s u c t i o n   cup  of  the   f e e d   m e c h a n i s m   w i l l   p i c k   up  the  o u t s i d e  

b l a n k .   B e c a u s e   of  t h e s e   l i m i t a t i o n s ,   the   speed   of  t h e  

M o l i n s   b o x e r   c a n n o t   be  i n c r e a s e d   much  f u r t h e r   w i t h o u t  

e x t e n s i v e   r e d e s i g n   of  the   e n t i r e   f e e d   s e c t i o n .   The  

r e c e n t l y   d e v e l o p e d   G.D.  c i g a r e t t e   c a r t o n i n g   mach ine   h a s  

g e n e r a l l y   ove rcome   the   s l i p p a g e   p r o b l e m   and  p r o v i d e s  

some  h i g h   s p e e d   r e l i a b i l i t y .   The  s l i p p a g e   p r o b l e m   i s  

p r e v e n t e d   by  u t i l i z i n g   a  f e e d   s e c t i o n   wh ich   r e m a i n s   i n  



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

the   m a c h i n e ,   t h u s ,   r e q u i r i n g   t h a t   t he   s t r o k e   be  t h e  

same  l e n g t h   as  t he   b l a n k .   S i n c e   the   o u t e r   b l a n k   i s  

p e e l e d   away  f rom  the   p i l e   o v e r   i t s   e n t i r e   l e n g t h ,  
t h e r e   is  no  o p p o r t u n i t y   f o r   s l i p p a g e   to  o c c u r .   T h e  

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

the   s t r o k e   of  the   m a c h i n e   must   be  t he   l e n g t h   of  t h e  

b l a n k   b e f o r e   t he   b l a n k   is  r e m o v e d   f rom  the   p i l e   t o  

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

b l a n k s .  

Thus ,   t h e r e   e x i s t s   a  need   fo r   a  c a r t o n i n g  
m e c h a n i s m   w h i c h   w i l l   e l i m i n a t e   the   s l i p p a g e   of  the   b l a n k  

at   h i g h   s p e e d   as  w e l l   as  p e r m i t   a  d e c r e a s e   in  s t r o k e  

l e n g t h .  

Summary  of  the   I n v e n t i o n  

I t   i s ,   t h e r e f o r e ,   an  o b j e c t   of  t h i s   i n v e n t i o n  

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

c i g a r e t t e   c a r t o n i n g   m a c h i n e   wh ich   can  be  o p e r a t e d   a t  

t o d a y ' s   h i g h   s p e e d   p r o d u c t i o n   w i t h o u t   p r o d u c i n g   s l i p p a g e  
and  s k e w i n g   of  t he   b l a n k s .  

A n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is   to  p r o v i d e  

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

p o s i t i o n a l   r e l a t i o n s h i p s   b e t w e e n   the   p a r t s   can  be  v a r i e d  

and,  t h u s ,   p r o d u c e   a  f e e d i n g   m e c h a n i s m   w h i c h   can  be  u t i l i z e d  

w i t h   d i f f e r e n t   s i z e   b l a n k s   and  at  i n c r e a s e d   p r o d u c t i o n  

s p e e d s .  
A n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e  

a  c a r t o n i n g   m a c h i n e   wh ich   u t i l i z e s   a  l i n e a r   and  a n g u l a r  

r e c i p r o c a t i n g   movement   in  i t s   s u c t i o n   p i c k - u p   means  a n d  

a  s t r o k e   l e n g t h   s h o r t e r   t h a n   the   b l a n k .  

These   and  o t h e r   o b j e c t s   a r e   a c c o m p l i s h e d   b y  

the   p r e s e n t   i n v e n t i o n   t h r o u g h   the   use   of  an  a p p a r a t u s   f o r  

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



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

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

fo r   p i c k i n g   up  an  o u t s i d e   s h e e t   of  s a i d   p i l e ,   the   p l a n e  

g e n e r a t e d   by  the  p a t h   of  the  l i n e a r   r e c i p r o c a l   m o v e m e n t  
of  s a i d   s u c t i o n   means  i n t e r s e c t i n g   the   p l a n e   of  s a i d  

o u t s i d e   s h e e t .  

D e s c r i p t i o n   of  the  D r a w i n g s  

FIG.  1  is  a  p e r s p e c t i v e   of  the   f e e d   s e c t i o n   o f  

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

FIG.  2  is  a  s c h e m a t i c   of  the   s i d e   v iew  o f  

the  c i g a r e t t e   c a r t o n i n g   m a c h i n e   a c c o r d i n g   to  the   p r e s e n t  
i n v e n t i o n   w i t h   the  p i c k - u p   s u c t i o n   cup  in  the   up  p o s i t i o n ;  
a n d  

FIG.  3  is  a  s c h e m a t i c   s i d e   v iew  of  the  c i g a r e t t e  

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

the   p i c k - u p   s u c t i o n   cup  in  the  l ower   p o s i t i o n ;  

D e s c r i p t i o n   of  a  P r e f e r r e d   E m b o d i m e n t  

In  FIG.  1,  the  n u m e r a l   10  i n d i c a t e s   a  f l e x i b l e  

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

c a r t o n   b l a n k   f e e d i n g   a p p a r a t u s   h a v i n g   a  h o p p e r   12  f o r  

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

13  and  a  s u c t i o n   f e e d i n g   d e v i c e   14  wh ich   r emoves   the  l e a d -  

ing  or  o u t s i d e   b l a n k   16  of  the   p i l e .   The  s u c t i o n   f e e d i n g  
d e v i c e   i n s e r t s   the   u p p e r   edge  18  of  each   b l a n k   16  i n t o   t h e  

i n - f e e d   r o l l e r s   20  of  the   c a r t o n   f o l d i n g   m a c h i n e   (not   s h o w n ) .  

The  h o p p e r   and  s u c t i o n   f eed   d e v i c e   a re   so  p o s i t i o n e d   t h a t  

the  edge  18  of  the  b l a n k   w i l l   be  i n s e r t e d   i n t o   the   n i p  
of  the   i n - f e e d   r o l l e r s   20  w i t h o u t   r e q u i r i n g   movement   o f  

the  r o l l e r s .  

The  l e a d i n g   b l a n k   16  r e s t s   a g a i n s t   a  lower   r o l l e r  

s t o p   22  s u i t a b l y   a t t a c h e d   to  the  m a c h i n e   f rame  and  a  c l i p  



or  s t a t i o n a r y   p i n s   24  a t t a c h e d   to  an  u p p e r   t r a n s v e r s e  

b a r   26  of  the  h o p p e r   12.  The  h o p p e r   is  i n c l i n e d  

s l i g h t l y   f rom  the  h o r i z o n t a l   by  an  a n g l e   A  w h i c h   i s  

s u f f i c i e n t   to  make  the   b l a n k   r e s t   a g a i n s t   r o l l e r  

s t o p   22  and  c l i p   24  b u t   n o t   enough   to  f o r c e   the   b l a n k s  

ou t   of  the   h o p p e r .   In  t h i s   p r e f e r r e d   e m b o d i m e n t ,   t h e  

a n g l e   A  is  n o r m a l l y   b e t w e e n   a b o u t   5°  t o  1 5 ° .   I t   s h o u l d  

be  n o t e d   t h a t   the   b l a n k   or  s h e e t   16  m u s t  h a v e  e n o u g h  
s t i f f n e s s   so  t h a t   t h e y   w i l l   n o t   b u c k l e   or  b e n d  e x c e s -  

s i v e l y   when  p o s i t i o n e d   in  t he   h o p p e r .  

P o s i t i o n e d   a d j a c e n t   to  t he   h o p p e r   is  t h e  

s u c t i o n   f e e d i n g   d e v i c e   14.  A  p a i r   of  s u c t i o n   cups  28 

a r e   a t t a c h e d   to  c o n d u i t s   30  w h i c h   a r e ,   in  t u r n ,   s u i t -  

a b l y   a t t a c h e d   to  and  c o m m u n i c a t e   w i t h  a   h o l l o w   s h a f t   3 2 .  

The  s h a f t   32  e x t e n d s   t h r o u g h   s l o t s   34  and  p l a t e s   36  w h i c h  

a r e   s u i t a b l y   s e c u r e d   to  t he   f r ame   of  t he   c a r t o n i n g   m a c h i n e .  

A t t a c h e d   to  the  s h a f t   a re   p a r t i a l   s p r o c k e t s   or  g e a r s   38 

w h i c h   mesh  w i t h   a  v e r t i c a l   r a c k   40  p o s i t i o n e d   a d j a c e n t  

to  the   g e a r s   and  b e s i d e   t h e  h o p p e r .   A l t h o u g h  o n e   g e a r  
can   be  u t i l i z e d   and  is   shown  in  the   d r a w i n g s   f o r   c l a r i t y ,  
i t   s h o u l d   be  u n d e r s t o o d   t h a t ,   to  i n s u r e   a  smooth   s t r o k e ,  

a  g e a r   and  r a c k   may  be  u t i l i z e d   o n  e a c h   s i d e   of  t h e  

h o p p e r .   The  s h a f t   d r i v e   ( n o t   shown)  p r o d u c e s   a  r e c i p r o -  
c a t e d   l i n e a r   movement   in  t h e   s h a f t   in  t he   s l o t  3 4   and,   a s  
t h e   s h a f t   moves  l i n e a r l y ,   i t   is  r e c i p r o c a t e d   a n g u l a r l y  
a b o u t   i t s   a x i s   by  the   g e a r   38  and  r a c k   40.  Thus ,   s h a f t  

32  has  a  s i m u l t a n e o u s   a n g u l a r   and  l i n e a r   r e c i p r o c a t i n g  

m o v e m e n t .  

A  f l e x i b l e   t u b e   42  or  o t h e r  s u i t a b l e   means  i s  

a t t a c h e d   to  one  end  of  t he   s h a f t   and  c o m m u n i c a t e s   w i t h   a  

vacuum  s o u r c e .   The  s u c t i o n   a p p l i e d   by  the   vacuum  s o u r c e  

i s   a p p l i e d   t h r o u g h   t he   f l e x i b l e  c o n d u i t   42,  s h a f t   32  a n d  

c o n d u i t s   30  to  the  s u c t i o n   cups  28.  The  vacuum  s y s t e m  

can  be  c o n t r o l l e d   by  any  s u i t a b l e  m e a n s   known  in  the   a r t .  

However ,   a  vacuum  s y s t e m   s h o u l d   o p e r a t e   s o  t h a t   a  s u c t i o n  



is  a p p l i e d   when  the  s u c t i o n   cups  28  e n g a g e   the  s u r f a c e  

of  the   l e a d i n g   b l a n k   16  and  c o n t i n u e   u n t i l   the   l e a d i n g  

edge  of  the  b l a n k   is  e n g a g e d   by  the   p i n c h   r o l l e r s   2 0 .  

A l t h o u g h   the  c u r v e d   g u i d e r a i l   44  is  no t   e s -  

s e n t i a l ,   i t   s e r v e s   as  a  s l i d e   and  s u p p o r t   to  keep  t h e  

b l a n k   f rom  b e n d i n g   and  b e c o m i n g   e n t a n g l e d   in  the  f e e d -  

ing  m e c h a n i s m   as  the   b l a n k   is  b e i n g   drawn  away  from  t h e  

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

FIGS.  2  and  3  i l l u s t r a t e   the   s u c t i o n   f e e d  

d e v i c e   14  in  i t s   up  and  down  p o s i t i o n ,   r e s p e c t i v e l y .  
The  d i s t a n c e   S  t h a t   s h a f t   32  t r a v e l s   is  r e f e r r e d   to  a s  
the  s t r o k e   of  the   s u c t i o n   f e e d   d e v i c e .   I t   is  d e s i r a b l e  

to  have  the  t r a i l i n g   edge  46  of  the   b l a n k   16  d i s p l a c e d  

s l i g h t l y   f rom  the   l ower   s t o p   r o l l   22  to  p r e v e n t   the  s h o c k  

l o a d i n g   of  the  b l a n k   upon  i n s e r t i o n   of  the  b l a n k   i n t o   t h e  

p i n c h   r o l l e r s   20.  Shock  l o a d i n g   s o m e t i m e s   c a u s e s   s l i p -  

page  b e t w e e n   the  b l a n k   and  the  s u c t i o n   cups .   As  m e n t i o n e d  

p r e v i o u s l y ,   t h i s   s l i p p a g e   p r o d u c e s   m i s a l i g n m e n t   or  s k e w i n g  
of  the  b l a n k s   as  t hey   are   fed  i n t o   the   f o l d i n g   s e c t i o n   o f  

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

edge  46  of  the   b l a n k   from  r o l l e r s   22  is  a  f u n c t i o n   o f  

s e v e r a l   v a r i a b l e s   such  as  the   s u c t i o n   arm  r a d i u s   Rs,  t h e  

gea r   r a d i u s   Rg,  b l a n k   l e n g t h   L,  s t r o k e   S,  i n f e e d   a n g l e   a  
(which   is  the   a n g l e   the  s u c t i o n   arm  is  from  the  h o r i z o n t a l  

as  the  b l a n k   is  p i c k e d   up  and  is  e q u a l   to  a n g l e   A),  t h e  

t a k e - o f f   a n g l e   b  (which   is  the   a n g l e   the  s u c t i o n   arm  i s  

f rom  the   h o r i z o n t a l   as  the   b l a n k   is  i n s e r t e d   i n t o   t h e  

r o l l e r s )   and  s h a f t   r o t a t i o n   c  (which   is  the  a n g l e   t h e  

s h a f t   r o t a t e s ) .   An  example   of  a  t y p i c a l   f e e d   m e c h a n i s m  

for   c i g a r e t t e   c a r t o n s   is  as  f o l l o w s :  



With  the  above  v a l u e s   f o r   t h e s e   v a r i a b l e s   S  e q u a l s  
7 . 8 5 4 "   or  19 .95   cm.  and  D  e q u a l s   . 116"   or  .295  cm. 

The  d i s p l a c e m e n t   D  ( . 2 9 5   cm.)  p r e v e n t s  

s l i p p a g e   b e t w e e n   the   b l a n k   and  t he   cups  b e c a u s e   t h e  

b l a n k   is  c o m p l e t e l y   out   of  t he   h o p p e r   and  has  n o  
f o r c e s   a c t i n g   on  i t .   The  s t r o k e   S  ( 1 9 . 9 5   cm.)  w h i c h  

is  l e s s   t h a n   the   l e n g t h   L  (26  cm.)  of  the   b l a n k   p e r -  
mi t s   the   f e e d i n g   d e v i c e   to  o p e r a t e   at  a  h i g h e r   r a t e  

of  s p e e d .  
The  r e d u c t i o n   in  the   s t r o k e   can  be  a c c o m -  

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

t h u s ,   the   p l a n e   50  of  the   l o a d i n g   b l a n k   w i t h   r e s p e c t  
to  the  p l a n e   52  g e n e r a t e d   by  the   l i n e   of  l i n e a r   m o v e -  

ment  of  the   s h a f t .   As  l o n g   as  t h e s e   p l a n e s   a re   n o t  

p a r a l l e l   or  i n t e r s e c t i n g ,   t he   s t r o k e   can  be  r e d u c e d .  

From  the   above   d e s c r i p t i o n   and  e x a m p l e ,   i t  

can  be  s e e n   t h a t   the   f e e d i n g   m e c h a n i s m   a c c o r d i n g   t o  

the   p r e s e n t   i n v e n t i o n   p r o v i d e s   an  a n g u l a r l y   and  l i n e a r  

moving  s u c t i o n   f e e d   e l e m e n t   w h i c h   can  u t i l i z e   a  s t r o k e  

s h o r t e r   t h a n   the   l e n g t h   of  the   b l a n k   w i t h   no  s l i p p a g e  

p r o b l e m   b e t w e e n   the   s u c t i o n   cup  a n d  t h e   b l a n k .  



1.  An  a p p a r a t u s   f o r   f e e d i n g   f l e x i b l e   s h e e t s  

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

a n g u l a r   r e c i p r o c a t i n g   movement   fo r   p i c k i n g   up  an  o u t s i d e  

s h e e t   f rom  s a i d   h o p p e r   where   the  p l a n e   g e n e r a t e d   by  t h e  

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

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