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(§p  An  apparatus  for  diverting  and  delivering  sheets  in 
which  the  sheets  are  positively  controlled  throughout  the 
entire  operation.  Initially,  a  continuous  web  of  paper  passes 
between  opposing  cylinders  comprising  a  rotary  cutter.  The 
lead  edge  of  the  web  is  then  engaged  by  a  pair  of  opposed 
nip  rollers.  Once  held  by  these  nip  rollers,  the  rotary  knife 
cuts  a  separate  sheet  from  the  front  of  the  continuous  web. 
The  separate  sheet  then  passes  between  and  is  accelerated 
by  the  nip  rollers  whereupon  a  dual  set  of  diverting  cams,  in 
combination  with  a  pair  of  conveyors,  directs  the  sheet  to 
one  of  two  delivery  systems.  The  next  subsequent  sheet  is 
directed  to  the  other  delivery  system  so  that  each  suc- 
cessive  sheet  is  alternately  diverted  between  the  two  deliv- 
ery  systems.  Upon  entering  either  delivery  system,  the 
sheet  is  subjected  to  a  snubbing  means  which  decelerates 
the  sheet  and  further  allows  the  next  subsequent  sheet  to 
overlap  the  previous  sheet  before  being  similarly  de- 
celerated.  The  shingled  sheets  are  then  transmitted  by  con- 
veyor  to  a  subsequent  handling  operation. 
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SHEET  DIVERTING  AND  DELIVERY  SYSTEM 

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

F i e l d   of  I n v e n t i o n  

In  t he   p r i n t i n g   i n d u s t r y ,   and  p a r t i c u l a r l y   in  a  
5  p r i n t i n g   p r o c e s s ,   a  c o n t i n u o u s   web  of  p a p e r   is  f i r s t  

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

i m p r e s s i o n s   on  the   web.  The  moving   web  is  t h e n  
i m m e d i a t e l y   p a s s e d   t h r o u g h   an  oven  to  remove   s o l v e n t s   a n d  
w e t t i n g   s o l u t i o n   r e t a i n e d   f rom  the   p r i n t i n g   p r o c e s s .   T h e  

L0  web  is   t h e n   c o o l e d   down  by  p a s s i n g   i t   o v e r   c h i l l   r o l l e r s .  
At  t h i s   p o i n t   t he   web  is   t h e n   r e a d y   to  be  f o l d e d   and  c u t  
i n t o   i t s   f i n a l   f o r m a t .  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e d  
s y s t e m   f o r   c u t t i n g   a  c o n t i n u o u s   p a p e r   web  i n t o   s e p a r a t e  

L5  s h e e t s   or  s i g n a t u r e s ,   a l t e r n a t e l y   d i v e r t i n g   or  s e p a r a t i n g  
the   i n d i v i d u a l   s h e e t s   i n t o   two  p a t h s   to  c r e a t e   a  s p a c e   o r  
gap  b e t w e e n   s u c c e s s i v e   s h e e t s   and  t h e n   d e c e l e r a t i n g   a n d  
s h i n g l i n g   or  o v e r l a p p i n g   the   s u c c e s s i v e   s h e e t s   f o r  

d e l i v e r y   of  t he   s h e e t s   to  a  s u b s e q u e n t   p r o c e s s   such   as  a  
20  s h e e t   c o u n t e r   or  s t a c k e r   s y s t e m   as  d e s c r i b e d   in  my  p e n d i n g  

a p p l i c a t i o n   s e r i a l   number   7 0 4 , 6 7 6 .   The  p r e s e n t   i n v e n t i o n  

o p e r a t e s   e q u a l l y   w e l l   w i t h   s i g n a t u r e s   wh ich   a r e   one  s h e e t  
t h i c k   or  w i t h   s i g n a t u r e s   wh ich   a r e   s e v e r a l   s h e e t s   t h i c k  
such   as  p a m p h l e t s ,   m a g a z i n e s   or  n e w s p a p e r s .  
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ii.  xed  a e s i r a D i e   to  p r o v i d e   a  d i v e r t e r   a n d  
d e l i v e r y   s y s t e m   in  w h i c h   s h e e t s   cu t   f rom  the   c o n t i n u o u s  
web  a r e   a l t e r n a t e l y   d i v e r t e d   i n t o   s e p a r a t e   d e l i v e r y   p a t h s  
by  an  i m p r o v e d   d i v e r t e r   m e a n s .   A d d i t i o n a l l y ,   i t   i s  

5  d e s i r a b l e   to  p r o v i d e   an  i m p r o v e d   d i v e r t e r   and  d e l i v e r y  
s y s t e m   w h i c h   m a i n t a i n s   c o n t i n u o u s ,   p o s i t i v e   c o n t r o l   o v e r  
the   s h e e t s   w h i l e   t he   s h e e t s   a r e   f i r s t   cu t   and  a l t e r n a t e l y  
d i v e r t e d   and  t h e n   s h i n g l e d   in  p r e p a r a t i o n   f o r   d e l i v e r y   t o  
a  s u b s e q u e n t   p r o c e s s i n g   s t a t i o n .   M o r e o v e r ,   i t   i s  

L0  d e s i r a b l e   to  p r o v i d e   an  i m p r o v e d   d e l i v e r y   s y s t e m   w h i c h  
o p e r a t e s   a t   a  d r a m a t i c a l l y   i n c r e a s e d   s p e e d   w i t h   r e s p e c t   t o  
p r e s e n t   d e l i v e r y   s y s t e m s .   The  c u t t i n g   o p e r a t i o n ,  
d e s c r i b e d   in  c o n n e c t i o n   w i t h   t he   p r e f e r r e d   e m b o d i m e n t   o f  
the   p r e s e n t   i n v e n t i o n ,   is   f u l l y   s e t   f o r t h   in  and  d e s c r i b e d  

.5  in  my  U.S.   P a t e n t   No.  4 , 4 2 6 , 8 9 7 .  
P r e v i o u s   d i v e r t i n g   s y s t e m s   employ   v a r i o u s  

m e t h o d s   and  d e v i c e s   f o r   d i r e c t i n g   s h e e t s .   The  p r i o r   a r t  
d i s c l o s e s   f i x e d   or  s t a t i c   d i v e r t e r s ;   c u t t i n g   c y l i n d e r s  
w h i c h   a d d i t i o n a l l y   f u n c t i o n   as  d i v e r t e r s ;   and  r o t a t i n g   c a m  

!0  d i v e r t e r s .  

F i x e d   or  s t a t i c   d i v e r t e r s   a r e   d i s p o s e d   a c r o s s  
t he   p a p e r   p a t h   and  t h e s e   d i v e r t e r s   o p e r a t e   by  h a v i n g   t h e  
s h e e t s   p h y s i c a l l y   s t r i k e   t he   d i v e r t e r .   The  momentum  o f  
the   mov ing   s h e e t s   and  the   s h a p e   of  t he   d i v e r t e r   s u r f a c e  

!5  c o m b i n e   to  c h a n n e l   t he   s h e e t s   to  t he   a p p r o p r i a t e   d e l i v e r y  
c o n v e y o r .   Such  f i x e d   d i v e r t e r   s y s t e m s   c r e a t e   t h e  
p o s s i b i l i t y   of  a  l e a d   edge  f o u l   c o n d i t i o n   as  t he   l e a d   e d g e  
of  e a c h   s h e e t   h i t s   t he   d i v e r t e r ;   g e n e r a t e   s t a t i c   in  t h e  
s h e e t s   as  t he   s h e e t s   move  a c r o s s   t he   s t a t i o n a r y   s u r f a c e   o f  

0  t he   d i v e r t e r ;   and  a r e   no t   v a r i a b l e   in  w i d t h   to  a d a p t   t o  
p a p e r   of  d i f f e r i n g   w i d t h s .   Each  of  t h e s e   p r o b l e m s   c a n  
u l t i m a t e l y   jam  t he   s y s t e m   t h e r e b y   l o s i n g   v a l u a b l e   t i m e  
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w h i l e   t he   jam  is  c l e a r e d ,   w a s t i n g   l a r g e   a m o u n t s   of  p a p e r  
in  g e t t i n g   the   s y s t e m   back  up  to  r u n n i n g   s p e e d ,   a n d  

p o t e n t i a l l y   d a m a g i n g   the   m a c h i n e   i t s e l f .   Lead  edge   f o u l  
is  even   more  p r o b a b l e   w i t h   a  s i g n a t u r e   of  more  t h a n   o n e  

5  s h e e t   when  the   l e a d i n g   edge  is   o p e n .   Due  to  t he   s p e e d   o f  
t r a v e l   of  t he   s i g n a t u r e ,   the   l e a d i n g   e d g e s   of  t he   g r o u p   o f  
s h e e t s   may  s e p a r a t e   t h e r e b y   p r e s e n t i n g   a  r i p e   t a r g e t   f o r  

c a u s i n g   a  jam  w i t h   t he   f o r w a r d   edge  of  t he   f i x e d   d i v e r t e r .  
The  p r o b l e m s   a s s o c i a t e d   w i t h   s t a t i c   d i v e r t e r s  

10  m u l t i p l y   when  s i n g l e   s h e e t s   or  s i g n a t u r e s   c o m p r i s e d   of  a  
few  l i g h t w e i g h t   s h e e t s   a r e   i n v o l v e d   r a t h e r   t h a n   a  f o l d e d  

s i g n a t u r e .   S i n g l e   or  t h i n   b u n d l e s   of  s h e e t s ,   w h e n  
u n f o l d e d ,   have   l e s s   s t r u c t u r a l   r i g i d i t y   and  a r e   more  a p t  
to  b u c k l e   when  s t r i k i n g   the   f i x e d   d i v e r t e r .   With   f o l d e d  

15  s i g n a t u r e s ,   a  r i g i d   s p i n e   is   c r e a t e d   by  the   f o l d   w h i c h  
a i d s   in  m a i n t a i n i n g   s t r u c t u r a l   i n t e g r i t y   of  t h e   s h e e t s   a s  
t h e y   s t r i k e   and  s l i d e   a c r o s s   t he   d i v e r t e r .   M o r e o v e r ,   t h e  
s t a t i c   g e n e r a t e d   f rom  s h e e t s   s l i d i n g   a c r o s s   t he   s u r f a c e   o f  
the   d i v e r t e r   is   more  l i k e l y   to  s t o p   or  m i s a l i g n   a  s i n g l e  

20  s h e e t   of  p a p e r ,   b e c a u s e   of  i t s   l i g h t e r   w e i g h t ,   t h a n   a  
b u n d l e   of  s h e e t s .  

In  o t h e r   p r i o r   a r t   s y s t e m s   the   c u t t i n g   o p e r a t i o n  
can  p e r f o r m   the   d u a l   f u n c t i o n   of  c u t t i n g   the   web  of  p a p e r  
and  t h e n   a l t e r n a t e l y   d i v e r t i n g   the   i n d i v i d u a l   s h e e t s .   I n  

25  such   s y s t e m s ,   the   web  is   p a s s e d   b e t w e e n   two,   o p p o s e d   k n i f e  
c y l i n d e r s ,   e ach   of  wh ich   i n c l u d e s   a  k n i f e   edge   t h a t   i s  
180°  ou t   of  p h a s e   w i t h   t he   k n i f e   edge  of  t he   o t h e r  

c y l i n d e r .   These   k n i f e   c y l i n d e r s   f u r t h e r   i n c l u d e   a  row  o f  

cam  o p e r a t e d   p i n s   wh ich   p i e r c e   and  g r i p   t he   web  and  t h e n  
JO  d e l i v e r   t he   cu t   s h e e t   to  an  a s s o c i a t e d   d e l i v e r y   c y l i n d e r .  

Each  d e l i v e r y   c y l i n d e r   i n c l u d e s   a  cam  o p e r a t e d   g r i p p e r  
t h a t   g r a b s   the   l e a d i n g   edge  of  the   cu t   s h e e t   as  t he   p i n s  
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xa  t ne   s n i i e   c y j . i n a . e r   a r e   w i t n d r a w n   and  d e p o s i t s   t he   c u t  
s h e e t s   in  a  s h i n g l e d   f a s h i o n   on  a  d e l i v e r y   c o n v e y o r  
s y s t e m .   As  e a c h   s u c c e s s i v e   s h e e t   is   l a y e d   down  in  a  
s h i n g l e d   f o r m a t   on  the   r e s p e c t i v e   d e l i v e r y   c o n v e y o r s ,   t h e  

5  g r i p p e r   of  t he   d e l i v e r y   c y l i n d e r   r e l e a s e s   t he   s h e e t .  
H o w e v e r ,   o p e r a t i o n s   s u c h   as  t h e s e   c r e a t e   a  g r e a t   d e a l   o f  
w a s t e d   p a p e r   b e c a u s e   t he   s h e e t   e d g e s   must   be  s u b s e q u e n t l y  
cu t   in  o r d e r   to  remove   the   p i n   h o l e s .   M o r e o v e r ,   t he   n e e d  
to  c u t   t he   e d g e s   adds   a  f u r t h e r   p r o c e s s i n g   s t e p   to  t h e  

L0  o v e r a l l   s y s t e m   w h i c h   i n c r e a s e s   the   t ime   to  p r o d u c e   a  
f i n i s h e d   p r o d u c t   and  i n c r e a s e s   the   c o s t s .  

S t i l l   f u r t h e r   p r i o r   a r t   s y s t e m s   d i s c l o s e   r o t a r y  
cam  d i v e r t e r s   f o r   a l t e r n a t e l y   d i v e r t i n g   s u c c e s s i v e   s h e e t s  
b e t w e e n   two  d e l i v e r y   s y s t e m s .   An  e x a m p l e   i s   shown  in  t h e  

L5  B r i t i s h   P a t e n t   1 , 2 0 8 , 9 6 9 .   H o w e v e r ,   t he   s y s t e m   d i s c l o s e d  
t h e r e i n ,   b e c a u s e   of  i t s   c o n s t r u c t i o n ,   c r e a t e s   p o t e n t i a l  
j amming   p r o b l e m s .   S p e c i f i c a l l y ,   as  t he   l o w e r   cams  d i v e r t  
a  s h e e t   to  t he   u p p e r   d e l i v e r y   s y s t e m ,   t he   p l a c e m e n t   of  t h e  
cams  c o m b i n e d   w i t h   t he   p h y s i c a l   c o n t o u r   of  t he   cams  c a u s e  

-0  t he   cams  to  l o s e   c o n t a c t   w i t h   t he   l e a d i n g   edge   of  t h e  
s h e e t   p r i o r   to  t he   s h e e t   b e c o m i n g   t r a p p e d   b e t w e e n   t h e  
o p p o s e d   b e l t s   of  t he   u p p e r   d e l i v e r y   s y s t e m .   T h i s   l a c k   o f  
s u p p o r t   can  c a u s e   t h e   l e a d i n g   edge   of  t he   s h e e t   to  d r o p  
and  mi s s   t he   e n t r y   i n t o   the   d e l i v e r y   s y s t e m .   As  a  r e s u l t ,  

15  t he   s h e e t   would   f o u l   and  jam  t h e   s y s t e m .   A d d i t i o n a l l y ,  
the   s t a t i c   a s s o c i a t e d   w i t h   the   o v e r l y i n g   b e l t   a g a i n s t  
w h i c h   the   cams  t r a p   t h e   s h e e t   would   a c t u a l l y   r e p e l   a  
s i n g l e   or  l i g h t w e i g h t   s h e e t   p r i o r   to  t he   l e a d i n g   e d g e  
b e i n g   e n g a g e d   by  t he   u p p e r   and  l o w e r   o p p o s e d   b e l t s   of  t h e  

10  d e l i v e r y   s y s t e m .   C o n s e q u e n t l y ,   t he   same  f o u l i n g   o r  
j amming   w o u l d   o c c u r .  
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in  an  a t t e m p t   to  remedy  t h e s e   p r o b l e m s ,   t h e  
p r i o r   a r t   f u r t h e r   shows  the   a d d i t i o n   of  g u i d e   members   o r  
s t e e p l e s ,   as  a r e   shown  in  U.S.   P a t e n t   4 , 3 7 3 , 7 1 3 ,   wh ich   a c t  
in  c o m b i n a t i o n   w i t h   t he   cams  to  p r o v i d e   c o n t i n u e d   s u p p o r t  

5  fo r   the   s h e e t s   w h i l e   t h e y   a r e   d i v e r t e d   to  t he   d e l i v e r y  

c o n v e y o r s .   Whi l e   s o l v i n g   the   s u p p o r t   p r o b l e m   t h e s e   g u i d e  
p l a t e s   c r e a t e   s t i l l   g r e a t e r   s t a t i c   p r o b l e m s .   As  w i t h   a  
f i x e d   d i v e r t e r ,   the   s h e e t s   a r e   r e q u i r e d   to  s l i d e   a c r o s s  
the   g u i d e   member  wh ich   a c t i o n   c r e a t e s   s t a t i c   e l e c t r i c i t y .  

10  The  g e n e r a t e d   s t a t i c   is   s u f f i c i e n t   to  impede   and  m i s a l i g n ,  
i f   not   jam,  s i n g l e   or  l i g h t w e i g h t   s h e e t s .   C o n s e q u e n t l y ,  
t he   s y s t e m   d i s c l o s e d   is   no t   o n l y   l i m i t e d   in  t he   n u m b e r ,  
t y p e   and  w e i g h t   of  s h e e t s   i t   can  run  b u t ,   m o r e  
i m p o r t a n t l y ,   t he   s y s t e m   c r e a t e s   a d d i t i o n a l   p r o b l e m s   w h i c h  

15  i t   does   not   s o l v e .  

V a r i o u s   d e l i v e r y   s y s t e m s ,   f o r   s h i n g l i n g   s h e e t s  
a r e   a l s o   s e t   f o r t h   in  t he   p r i o r   a r t .   With   d e l i v e r y  
s y s t e m s   g e n e r a l l y ,   i t   has   a l w a y s   been   a  g o a l   to  i n c r e a s e  
the   o v e r a l l   o p e r a t i n g   s p e e d   of  t he   s y s t e m .   W h i l e   p r i n t i n g  

20  p r e s s e s   o p e r a t e   a t   h i g h   s p e e d s ,   i t   has  a l w a y s   b e e n  

n e c e s s a r y   to  d r a s t i c a l l y   r e d u c e   the   s p e e d   of  t he   s h e e t s   i n  
the   d e l i v e r y   s y s t e m   b o t h   to  s h i n g l e   and  to  s q u a r e   t h e  
s h e e t s .   S q u a r i n g   the   s h e e t s   may  be  a c h i e v e d   by  a l l o w i n g  
the   l e a d   edge   of  e ach   s h e e t   to  s t r i k e   a  f i x e d   o b j e c t   s u c h  

25  as  a  s q u a r i n g   r o l l e r .   H o w e v e r ,   to  a v o i d   p e r m a n e n t   d a m a g e  
to  t he   s h e e t s ,   p a r t i c u l a r l y   s i n g l e   or  l i g h t w e i g h t   s h e e t s ,  
the   p a p e r   s h o u l d   not   be  t r a v e l l i n g   f a s t e r   t h a n   a b o u t   3 0 0  
f e e t   per   m i n u t e .   T h i s   l i m i t a t i o n   is   a  p h y s i c a l  
c h a r a c t e r i s t i c   of  most   n o r m a l   w e i g h t   p a p e r   a n d ,  

JO  c o n s e q u e n t l y ,   l i m i t s   t he   o v e r a l l   o u t p u t   of  t he   p r i n t i n g  
s y s t e m   by  n e c e s s i t a t i n g   a  r e d u c e d   o p e r a t i n g   s p e e d   f o r   t he   • 
d e l i v e r y   s y s t e m .  
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One  d e l i v e r y   means  known  in  the   a r t   is  d e s c r i b e d  
a b o v e   in  c o n n e c t i o n   w i t h   t he   r o t a r y   k n i f e   c y l i n d e r s   a n d  

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

d e l i v e r y   c y l i n d e r s   w h i c h   g r i p   a l t e r n a t e   s h e e t s   and  d e p o s i t  
5  them  in  o v e r l a p p i n g   r e l a t i o n   on  s e p a r a t e   d e l i v e r y  

c o n v e y o r s .   H o w e v e r ,   t he   need   to  cu t   o f f   the   e d g e s   of  t h e  
s h e e t s   to  r emove   the   p i n   h o l e s   c r e a t e s   an  a d d i t i o n a l  

h a n d l i n g   s t e p   w h i c h   makes   t h i s   s y s t e m   s low  a n d  
i n e f f i c i e n t .  

10  A n o t h e r   p r i o r   a r t   d e l i v e r y   s y s t e m   e m p l o y s   a  f a n  
l i k e   e l e m e n t   to  s h i n g l e   t he   s h e e t s .   By  means  of  g r a v i t y ,  
s h e e t s   a r e   c a u s e d   to  f a l l   i n t o   a  r e c e p t i v e   s l o t   in  a  
r o t a t i n g   f a n - l i k e   d e l i v e r y   m e a n s .   As  t he   d e l i v e r y   m e a n s  
r o t a t e s   t h e   s h e e t s   f a l l   ou t   one  a f t e r   t he   o t h e r   in  a n  

15  o v e r l y i n g   or  s h i n g l e d   a r r a n g e m e n t .   H o w e v e r ,   once   a  s h e e t  
has   e n t e r e d   t he   f an   d e l i v e r y ,   t he   t i m i n g   of  the   e n t i r e  

d e l i v e r y   s y s t e m   is   s u b j e c t   to  t he   g r a v i t a t i o n a l   f o r c e s  

w o r k i n g   on  t he   s h e e t .   As  a  r e s u l t ,   l i g h t w e i g h t   s h e e t s  
c o u l d   s e v e r e l y   s low  down  a  s y s t e m   o t h e r w i s e   c a p a b l e   o f  

20  o p e r a t i n g   a t   h i g h e r   s p e e d s .   The  d e l i v e r y   s y s t e m   of  t h e  

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

e v e r y   s h e e t ,   w h i c h   t h i s   p r i o r   a r t   s y s t e m   c a n n o t   do,   and  b y  
i n c r e a s i n g   t h e   o p e r a t i n g   s p e e d   w i t h   r e s p e c t   to  t h i s   p r i o r  

25  a r t   s y s t e m .  

O t h e r   p r i o r   a r t   d e l i v e r y   s y s t e m s   employ   r o t a r y  
knock   down  arms  f o r   d e c e l e r a t i n g   the   s h e e t s   bu t   s t i l l  

r e q u i r e   s q u a r i n g   r o l l e r s   f o r   a l i g n i n g   the   s h e e t s .   W h i l e  
t he   knock   down  a r m s ,   by  a c t i n g   on  t h e   t a i l   of  t he   s h e e t s ,  

30  a r e   an  i m p r o v e m e n t   o v e r   the   use   of  f i x e d   s t o p s   i n  

d e c e l e r a t i n g   t he   s h e e t s ,   c r i t i c a l   s p e e d   l i m i t a t i o n s   a r e  
s t i l l   p r e s e n t   b e c a u s e   of  t he   s q u a r i n g   r o l l e r .   M o r e o v e r ,  
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tne   KnocK  down  arm  m e r e l y   s t r i k e s   t he   r a p i d l y   mov ing   s h e e t  
t h r o w i n g   the   s h e e t   a g a i n s t   a  l o w e r ,   s low  s p e e d   b e l t .  
B e c a u s e   the   s h e e t   is  u n r e s t r a i n e d   a t   t h i s   t ime   the   c h a n c e  
of  i t   b e c o m i n g   m i s a l i g n e d   or  ou t   of  s q u a r e   is  g r e a t .  

5  An  i m p r o v e m e n t   ove r   t h a t   s y s t e m   is   d i s c l o s e d   i n  

my  U.S.   P a t e n t   3 , 9 9 4 , 2 2 1 .   Whi l e   s t i l l   u s i n g   a  s q u a r i n g  
r o l l e r ,   t he   d e c e l e r a t i o n   p r o c e d u r e   is   i m p r o v e d   by  the   u s e  
of  a  s e r i e s   of  f r e e l y   r o t a t i n g   s n u b b e r   w h e e l s   m o u n t e d   o n  
r o t a t i n g   s n u b b e r   s u p p o r t   p l a t e s .   I n s t e a d   of  o n l y   k n o c k i n g  

10  the   s h e e t   down,  a l l o w i n g   i t   to  b o u n c e   o n t o   the   l o w e r ,   s l o w  
s p e e d   b e l t ,   t he   s n u b b e r   w h e e l s   a c t u a l l y   p h y s i c a l l y   t r a p  
the   t a i l s   of  t he   s h e e t s   a g a i n s t   t he   s low  s p e e d   b e l t   w h i l e  
the   l e a d   e d g e s   of  the   s h e e t s   e n g a g e   the   s q u a r i n g   r o l l e r .  
T h i s   c a u s e s   t he   s h e e t s   to  d e c e l e r a t e   more  q u i c k l y   but   c a n  

L5  s t i l l   c a u s e   a  m i s a l i g n m e n t .   C o n s e q u e n t l y   a  s q u a r i n g  
r o l l e r   is  s t i l l   n e e d e d   and  s t i l l   p l a c e s   a  s p e e d   l i m i t a t i o n  
on  the   s y s t e m .  

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

20  ove r   the   s h e e t s   e x i t i n g   the   o p p o s e d ,   h i g h - s p e e d   b e l t s ,  
d u r i n g   the   d e c e l e r a t i n g   p r o c e s s   of  t he   s n u b b e r s   and  d u r i n g  
s u b s e q u e n t   d e l i v e r y .   S p e c i f i c a l l y ,   the   s n u b b e r   w h e e l s  
t r a p   the   i n d i v i d u a l   s h e e t s   a g a i n s t   t he   l o w e r ,   s low  s p e e d  
b e l t s   w h i l e   t he   t a i l   of  t he   s h e e t s   a r e   s t i l l   e n g a g e d   b y  

25  the   o p p o s e d   h i g h - s p e e d   b e l t s   or  i m m e d i a t e l y   a f t e r   t h e  
s h e e t   has  l e f t   the   h i g h - s p e e d   b e l t s .   Whi le   t h i s   may  
c r e a t e   a  s l i g h t   o v e r f e e d   of  t he   t a i l   end  of  t he   s h e e t s ,   i t  
is  not   s i g n i f i c a n t   e n o u g h   to  p e r m a n e n t l y   c r e a s e   t h e  
s h e e t s .   By  m a i n t a i n i n g   t h i s   p o s i t i v e   c o n t r o l ,   t he   s h e e t s  

!0  a r e   n e v e r   a l l o w e d   to  become  u n a l i g n e d .   T h u s ,   t h e  
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w u t i u u a i   p o s i t i v e   c o n t r o l   a l l o w s   the   r e m o v a l   of  t h e  
s q u a r i n g   r o l l e r   w h i c h ,   in  t u r n ,   a l l o w s   the   s y s t e m   t o  
o p e r a t e   a t   a  f a s t e r   s p e e d .  

OBJECTS  OF  THE  INVENTION 
5  I t   is   a  g e n e r a l   o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   an  i m p r o v e d   s h e e t   c u t t i n g ,   d i v e r t i n g   and  d e l i v e r y  
s y s t e m   f o r   use   in  c o n n e c t i o n   w i t h   p r i n t i n g   p r o c e s s e s   w h i c h  
p o s i t i v e l y   c o n t r o l s   e a c h   s h e e t   t h r o u g h o u t   t he   e n t i r e  
p r o c e s s .  

10  I t   is  a  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   t o  
p r o v i d e   an  i m p r o v e d   d i v e r t e r   f o r   s e p a r a t i n g   a  c o n t i n u o u s  
s t r e a m   of  s h e e t s   i n t o   two  p a t h s .  

I t   i 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   t o  
p r o v i d e   an  i m p r o v e d   means   f o r   d e l i v e r i n g   t he   s h e e t s   in  a  

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

I t   is   s t i l l   a n o t h e r   o b j e c t   of  t he   i n v e n t i o n   t o  
p r o v i d e   an  i m p r o v e d   d e l i v e r y   s y s t e m   wh ich   does   not   r e q u i r e  
s q u a r i n g   r o l l e r s   or  s i m i l a r   f i x e d   s q u a r i n g   m e a n s .  

SUMMARY  OF  THE  INVENTION 
!0  In  a c c o r d a n c e   w i t h   one  e m b o d i m e n t ,   a  c o n t i n u o u s  

web  of  p a p e r   i s   c a u s e d   to  t r a v e l   by  a  f i r s t   c o n v e y o r   a t   a  
c o n s t a n t ,   h i g h   s p e e d .   The  web  is   e n g a g e d   by  a  p a i r   o f  
o p p o s e d   n i p   r o l l e r s   w h i c h   m a i n t a i n   t he   a l i g n m e n t   of  t h e  
web.  The  web  t h e n   p a s s e s   b e t w e e n   a  r o t a r y   k n i f e   c y l i n d e r ,  

!5  w i t h   f o u r   b l a d e s ,   and  an  o p p o s e d   a n v i l   c y l i n d e r   w h i c h   c u t s  
f o u r   e q u a l   l e n g t h   s h e e t s   or  s i g n a t u r e s   f rom  the   web  f o r  
e v e r y   r e v o l u t i o n   of  t he   k n i f e   c y l i n d e r .   H o w e v e r ,   b e f o r e  
e a c h   s u c c e s s i v e   s h e e t   i s   cu t   f rom  t he   web,  t h e   l e a d i n g  
edge  of  t he   web,  d e f i n e d   by  t h e   s t r o k e   of  t he   p r e v i o u s  

0  b l a d e ,   e n g a g e s   a  p a i r   of  o p p o s e d   n ip   r o l l e r s   a r r a n g e d  
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d o w n s t r e a m   of  the   c u t t e r .   These   n ip   r o l l e r s   r o t a t e   a t   a n  

a n g u l a r   v e l o c i t y   wh ich   is  a p p r o x i m a t e l y   e i g h t   p e r c e n t  
f a s t e r   t h a n   the   s p e e d   of  the   web.  C o n s e q u e n t l y ,   the   n i p  
r o l l e r s   e n s u r e   t h a t   t he   l e a d i n g   edge  of  the   n e x t  

5  s u c c e s s i v e   s h e e t   to  be  cu t   f rom  the   web  is  h e l d   p o s i t i v e l y  
and  s e c u r e l y   in  p l a c e   and  the   a c c e l e r a t i o n   e x p e r i e n c e d   b y  
the   l e a d   edge  of  the   web  i n s u r e s   t h a t   t he   web  is   u n d e r  

t e n s i o n   w h i l e   t he   n e x t   s h e e t   is  cu t   away  f rom  the   w e b .  

These   f e a t u r e s   p r e v e n t   j amming  of  t he   s y s t e m   w h i c h   o c c u r s  
10  in  p r e s e n t   s y s t e m s   where   t he   s h e e t s   a r e   u n r e s t r a i n e d ,  

a l l o w i n g   them  to  become  e a s i l y   u n a l i g n e d .  
In  o r d e r   to  t h e n   s h i n g l e   t he   s h e e t s   fo r   d e l i v e r y  

to  a  s u b s e q u e n t   o p e r a t i o n ,   such   as  c o u n t i n g   and  s t a c k i n g ,  
i t   is   n e c e s s a r y   to  c r e a t e   a  gap  or  s p a c e   b e t w e e n   t h e  

15  s u c c e s s i v e   s h e e t s .   At  t h i s   p o i n t ,   t he   t r a i l i n g   edge   o f  

each   s h e e t   cu t   f rom  the   web  is   f o l l o w e d   d i r e c t l y   by  t h e  

l e a d i n g   edge  of  t he   n e x t   s h e e t .   Whi l e   a  s p a c e   i s   c r e a t e d  

b e t w e e n   s h e e t s   due  to  t he   e i g h t   p e r c e n t   i n c r e a s e   in  s p e e d  
of  t he   n ip   r o l l e r s ,   t h i s   s p a c e   is  i n s u f f i c i e n t   to  a l l o w  

20  p r o p e r   s h i n g l i n g   of  t he   s h e e t s .   One  way  to  c a u s e   t h e  
f o r m a t i o n   of  a  s u f f i c i e n t   gap  is  to  a l t e r n a t e l y   d i v e r t  

each   s u c c e s s i v e   s h e e t   b e t w e e n   two  s e p a r a t e   d e l i v e r y  

s y s t e m s .   T h i s   w i l l   c r e a t e   a  s p a c e   b e t w e e n   s u c c e s s i v e  

s h e e t s   a t   l e a s t   e q u a l   to  t he   l e n g t h   of  an  i n d i v i d u a l   s h e e t  

25  and  w i l l   be  s u f f i c i e n t   to  a l l o w   the   d e l i v e r y   p o r t i o n   o f  

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

as  d e s i r e d .  

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

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

30  c u t t i n g   c y l i n d e r   d e f i n e   t he   e n t r a n c e   to  the   two  d e l i v e r y  

s y s t e m s .   The  u p p e r   n ip   r o l l e r   is  p a r t   of  a  s e c o n d  

c o n v e y o r   s y s t e m   wh ich   c o m p r i s e s   an  u p p e r   d e l i v e r y   s e c t i o n .  
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—  r  w . ^ ^   yai   u  ui  a  c n i r a   c o n v e y o r   s y s t e m  
w h i c h   c o m p r i s e s   a  l o w e r   d e l i v e r y   s e c t i o n .   Of  c o u r s e ,   t h e  
two  d e l i v e r y   s y s t e m s   w i l l   f u n c t i o n   j u s t   as  w e l l   in  a n y  
r e l a t i v e   o r i e n t a t i o n .   As  the   s u c c e s s i v e   s h e e t s   p a s s  

5  t h r o u g h   t he   f o r w a r d   n i p   r o l l e r s   t h e y   t h e n   e n c o u n t e r   t h e  
s h e e t   d i v e r t e r   of  the   p r e s e n t   i n v e n t i o n .   The  s h e e t  
d i v e r t e r ,   as  t h e   name  i m p l i e s ,   d i v e r t s   t he   s h e e t s   f r o m  
t h e i r   o r i g i n a l   p a t h   i n t o   e i t h e r   t he   u p p e r   d e l i v e r y   s e c t i o n  
or  t h e   l o w e r   d e l i v e r y   s e c t i o n .   The  s h e e t   d i v e r t e r  

.0  i n c l u d e s   two  s e t s   of  m u l t i p l e   d i v e r t i n g   cams  wh ich   r o t a t e  
in  o p p o s i t e   d i r e c t i o n s   a b o u t   a  p a i r   of  cam  s h a f t s .   I n  
o p e r a t i o n ,   e a c h   s e t   of  r o t a t i n g   d i v e r t e r   cams  a r e  
s y n c h r o n i z e d   to  a l t e r n a t e l y   e n g a g e   t he   s u c c e s s i v e   s h e e t s  
b e i n g   f ed   f rom  the   c u t t i n g   c y l i n d e r   and  d i v e r t   t he   s h e e t s  

5  to  e i t h e r   t h e   u p p e r   d e l i v e r y   s e c t i o n   or  t he   l o w e r   d e l i v e r y  
s e c t i o n .  

More  s p e c i f i c a l l y ,   t he   l o w e r   s e t   of  r o t a r y   c a m s  
e n g a g e   a  s h e e t   a n d ,   t h r o u g h   t h e i r   r o t a t i o n ,   d i v e r t   t h e  
s h e e t   u p w a r d l y   whe re   t he   top   s u r f a c e   of  t h e   s h e e t   e n g a g e s  

0  a  s e r i e s   of  u p p e r ,   h i g h   s p e e d   c o n v e y o r   b e l t s .   These   h i g h  
s p e e d   c o n v e y o r   b e l t s   a r e   p a r t   of  t he   u p p e r   d e l i v e r y  
s e c t i o n   and  t r a v e r s e   t he   u p p e r   n ip   r o l l e r .   As  the   s h e e t  
c o n t i n u e s   i n t o   t he   u p p e r   d e l i v e r y   s e c t i o n ,   t he   s u r f a c e   o f  
the   d i v e r t e r   cam  r e m a i n s   in  u n d e r l y i n g   c o n t a c t   w i t h   t h e  

5  s h e e t ,   g u i d i n g   t h e   s h e e t   b e t w e e n   the   s u r f a c e   of  t he   c am 
and  the   u p p e r   h i g h - s p e e d   b e l t s   u n t i l   t he   l e a d   edge  of  t h e  
s h e e t   p a s s e s   o v e r   an  i d l e r   r o l l e r   c o m p r i s i n g   the   b e g i n n i n g  
of  an  u n d e r l y i n g   h i g h - s p e e d   c o n v e y o r .   At  t h i s   p o i n t ,   t h e  
l e a d i n g   edge   of  t he   s h e e t   is  now  t r a p p e d   b e t w e e n   the   u p p e r  

3  h i g h - s p e e d   b e l t s   and  t he   u n d e r l y i n g   h i g h - s p e e d   b e l t s   a n d  
t h e   cams  a r e   s t i l l   p o s i t i v e l y   g u i d i n g   the   r e m a i n d e r   of  t h e  
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s n e e t   a g a i n s t   t he   u p p e r   b e l t s .   The  o p p o s e d   h i g h - s p e e d  
b e l t s   t r a n s p o r t   t he   s h e e t   to  the   s h i n g l i n g   s e c t i o n   of  t h e  

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

I t   is  an  i m p o r t a n t   f e a t u r e   of  t he   p r e s e n t  
5  i n v e n t i o n   t h a t   t he   cams  e n g a g e   and  s u p p o r t   the   e n t i r e  

s h e e t ,   i n c l u d i n g   most   i m p o r t a n t l y ,   t he   l e a d i n g   e d g e ,   u p  
u n t i l   the   l e a d i n g   edge   is  e n g a g e d   by  the   o p p o s e d   h i g h -  
s p e e d   b e l t s   of  t he   d e l i v e r y   s e c t i o n .   T h i s   g u a r a n t e e s  
p o s i t i v e   c o n t r o l   of  the   s h e e t s   d u r i n g   the   e n t i r e   d i v e r t i n g  

10  p r o c e s s   and  p r e v e n t s   the   p r o b l e m s   a s s o c i a t e d   w i t h   t h e  
p r i o r   a r t   d e v i c e s .   P a r t i c u l a r l y ,   t he   g e n e r a t i o n   of  s t a t i c  
is   p r e v e n t e d   b e c a u s e   the   s h e e t s   do  not   have   to  s l i d e   o v e r  
any  f i x e d   or  s t a t i o n a r y   o b j e c t s .   I n s t e a d ,   the   cams  r o t a t e  
a t   a p p r o x i m a t e l y   the   same  s p e e d   as  t he   o v e r l y i n g   h i g h  

L5  s p e e d   c o n v e y o r   b e l t s .   As  the   cams  c o n t i n u e   t h e i r  
r o t a t i o n ,   the   t a i l   of  the   s h e e t   is   d i s e n g a g e d   scrtS  the   c a m s  
and  the   e n t i r e   s h e e t   is   now  d i s p o s e d   b e t w e e n   the   o p p o s e d  
h i g h - s p e e d   b e l t s .   The  cams  t h e n   c o m p l e t e   t h e i r   r e v o l u t i o n  
and  e n g a g e   a n o t h e r   s h e e t .  

20  The  d i v e r t i n g   of  s h e e t s   to  t he   l o w e r   d e l i v e r y  
s e c t i o n   o p e r a t e s   in  much  the   same  m a n n e r .   Due  to  t h e  
s y n c h r o n i z e d   movement   of  the   r o t a r y   cams,   a f t e r   t he   l o w e r  
d i v e r t e r   cams  have   c o m p l e t e d   d i v e r t i n g   a  s h e e t   i n t o   t h e  

u p p e r   d e l i v e r y   s e c t i o n ,   t he   u p p e r   d i v e r t e r   cams  a r e   i n  
25  p o s i t i o n   to  d i v e r t   t he   n e x t   s u b s e q u e n t   s h e e t   i n t o   t h e  

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

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

JO  s e c t i o n .   D u r i n g   c o m p l e t i o n   of  t he   r e v o l u t i o n   of  the   u p p e r  
d i v e r t e r   cams  the   s h e e t   p a s s e s   b e n e a t h   a  s e r i e s   o f  

o v e r l y i n g   h i g h - s p e e d   b e l t s   w h i c h ,   in  c o n j u n c t i o n   w i t h   t h e  
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u n d e r   l y i n g   h i g h - s p e e d   b e l t s ,   t r a p   t he   s h e e t   and  t r a n s p o r t  
i t   to  t he   s h i n g l i n g   p o r t i o n   of  t he   l o w e r   d e l i v e r y   s y s t e m .  
As  w i t h   d i v e r t i n g   s h e e t s   to  t he   u p p e r   d e l i v e r y   s e c t i o n ,  
t he   s h e e t s   a r e   s u b j e c t   to  c o n t i n u o u s   p o s i t i v e   c o n t r o l .  

5  As  is  r e a d i l y   a p p a r e n t ,   t he   s y n c h r o n i z e d  
r o t a t i n g   cams  o p e r a t e   to  a l t e r n a t e l y   d i v e r t   s h e e t s   c u t  
f rom  t h e   web  w i t h o u t   t he   use   of  cam  c o n t r o l l e d   p i n s   o r  
g r i p p e r s .   F u r t h e r m o r e ,   t he   r o t a t i n g   cams  a r e   a n  
i m p r o v e m e n t   ove r   p r i o r   a r t   f i x e d   d i v e r t e r s   wh ich   l i e   i n  

10  t he   p a t h   of  t he   i n c o m i n g   s h e e t s .   F i x e d   d i v e r t e r s ,   s u c h   a s  
t h e s e ,   a r e   p o i n t e d   t o w a r d   i n c o m i n g   s h e e t s ,   and  c a u s e  
f o u l i n g   or  j amming   of  t he   s y s t e m   when  the   l e a d i n g   edge   o f  
an  i n c o m i n g   s h e e t   h i t s   t he   l e a d i n g   edge  of  t he   f i x e d  
d i v e r t e r .   A d d i t i o n a l l y ,   t he   s t a t i c   b u i l d   up  a s s o c i a t e d  

15  w i t h   s h e e t s   p a s s i n g   o v e r   s t a t i o n a r y   s u r f a c e s   i s   a v o i d e d   b y  
t he   p r e s e n t   i n v e n t i o n .   The  d i v e r t e r   cams  r o t a t e   a t   a n  
a n g u l a r   v e l o c i t y   c o r r e s p o n d i n g   to  t he   s p e e d   of  t he   s h e e t s  
a n d ,   t h e r e f o r e ,   t he   s h e e t s   do  no t   s l i d e   ove r   a n y  
s t a t i o n a r y   s u r f a c e .  

20  Once  t r a p p e d   b e t w e e n   t he   two  s e t s   of  h i g h - s p e e d  
b e l t s ,   t h e   u p p e r   and  l o w e r   d e l i v e r y   s e c t i o n s   a r e   t h e   s a m e .  
B e c a u s e   t h e   s h e e t s   a r e   s u b j e c t   to  t he   same  o p e r a t i o n s ,  
o n l y   one  d e l i v e r y   s e c t i o n   w i l l   be  d e s c r i b e d .   The  d e l i v e r y  
s e c t i o n s   d e c e l e r a t e   and  s h i n g l e   t he   s h e e t s   so  t h a t   t h e y  

25  a r e   in  a  f o r m a t   f o r   d e l i v e r y   to  a  c o u n t e r   and  s t a c k e r  
o p e r a t i o n .   A  s i m i l a r   d e l i v e r y   s y s t e m   is   d e s c r i b e d   in  my 
p e n d i n g   a p p l i c a t i o n   s e r i a l   number   7 6 8 , 8 9 7 ,   h o w e v e r ,   t h e  

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

i m p o r t a n t   d i f f e r e n c e s   and  i m p r o v e m e n t s   which   w i l l   b e c o m e  
30  a p p a r e n t   upon  c o m p a r i s o n .  



:  :  .  
0 2 4 4 6 5 0  

- 1 3 -  

in  o p e r a t i o n   of  e i t h e r   the   u p p e r   or  l o w e r  

d e l i v e r y   s e c t i o n ,   t he   s h e e t s   a r e   fed   i n t o   the   d e c e l e r a t i o n  
and  s h i n g l i n g   p o r t i o n   a t   h i g h   s p e e d   by  o p p o s e d ,   f a c e   t o  
f a c e ,   h i g h - s p e e d   c o n v e y o r   b e l t s .   The  l o w e r ,   h i g h - s p e e d  

5  c o n v e y o r   b e l t   ends   s h o r t   of  t he   d e c e l e r a t i o n   and  s h i n g l i n g  
p o r t i o n .   A  l o w - s p e e d   c o n v e y o r   b e l t   b e g i n s   j u s t   d o w n s t r e a m  
of  the   t e r m i n a t i n g   end  of  t he   l o w e r ,   h i g h - s p e e d   c o n v e y o r  
b e l t   and  i s   d r o p p e d   r e l a t i v e   to  t he   p l a n e   of  the   l a t t e r .  
A l s o ,   t he   c o n t i n u i n g   u p p e r ,   h i g h - s p e e d   b e l t s   as  w e l l   a s  

10  the   l o w e r ,   l o w - s p e e d   b e l t s   a r e   s l i g h t l y   d e c l i n e d   a t   a  
downward   a n g l e   of  a p p r o x i m a t e l y   t h r e e   d e g r e e s .   T h i s  

e n s u r e s   t h a t   the   s h e e t s   e x i t i n g   b e t w e e n   the   o p p o s e d ,  
h i g h - s p e e d   b e l t s   m a i n t a i n   c o n t a c t   w i t h   t he   c o n t i n u i n g  
u p p e r ,   h i g h - s p e e d   b e l t s .  

1-5  As  the   l e a d i n g   edge   of  the   s h e e t   e m e r g e s   f r o m  
b e t w e e n   t he   o p p o s e d ,   h i g h - s p e e d   b e l t s   a  s e r i e s   of  d u a l  
s n u b b e r   w h e e l s   f r e e l y   m o u n t e d   on  r o t a t i n g   s n u b b e r   s u p p o r t  
p l a t e s ,   t i m e d   w i t h   t he   r o t a t i o n   of  t he   k n i f e   c y l i n d e r ,  
s t r i p   t he   l e a d i n g   edge   of  t he   s h e e t s   o f f   t he   u p p e r   h i g h -  

20  s p e e d   b e l t s .   As  the   s h e e t s   c o n t i n u e   t h e i r   f o r w a r d   t r a v e l  
one  s e t   of  t he   d u a l   s n u b b e r   w h e e l s   d r i v e s   the   s h e e t s  
d o w n w a r d l y   and  a g a i n s t   t he   l o w - s p e e d   b e l t s .   B e c a u s e   t h e  
s h e e t s   a r e   c o n t i n u i n g   t h e i r   f o r w a r d   movement   t he   s n u b b e r s  
a c t u a l l y   t r a p   the   t a i l   end  of  e a c h   s h e e t   a g a i n s t   the   l o w  

25  s p e e d   b e l t .   H o w e v e r ,   the   p h y s i c a l   t r a p p i n g   of  t he   s h e e t s  
b e t w e e n   t he   s n u b b e r s   and  the   l o w - s p e e d   b e l t s ,   r e s u l t i n g   i n  
the   n e c e s s a r y   d e c e l e r a t i o n   of  t he   s h e e t   fo r   s h i n g l i n g ,  
o c c u r s   w h i l e   the   t a i l   edge   of  t he   s h e e t   is  s t i l l   h e l d  
b e t w e e n   the   o p p o s e d ,   h i g h - s p e e d   b e l t s   or  j u s t   f o l l o w i n g  

$0  the   d e p a r t u r e   of  t he   s h e e t   t h e r e f r o m .   By  d e c e l e r a t i n g   t h e  
s h e e t s   in  t h i s   m a n n e r ,   not   o n l y   a r e   the   s h e e t s   a l w a y s  
s u b j e c t   to  p o s i t i v e   c o n t r o l ,   t h u s   a v o i d i n g   the   s h e e t s   f r o m  
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ucwuutiiiy  ou t   ot  a l i g n m e n t   ana  c r e a t i n g   a  jam  or  f o u l ,   b u t  
the   i n v e n t i o n   p r e v e n t s   damage  to  t he   s h e e t s .   P e r h a p s   m o r e  
i m p o r t a n t l y ,   b e c a u s e   the   s h e e t s   a r e   m a i n t a i n e d   i n  
a l i g n m e n t ,   t h e r e   i s   no  need   fo r   a  s q u a r i n g   r o l l e r .  

5  W i t h o u t   a  s q u a r i n g   r o l l e r ,   t he   s y s t e m   can  be  o p e r a t e d   a t  
s p e e d s   w e l l   in  e x c e s s   of  300  f e e t   pe r   m i n u t e .  

The  p r e f e r r e d   e m b o d i m e n t   e m p l o y s   d u a l   s n u b b e r  
w h e e l s ,   180  d e g r e e s   a p a r t ,   r a t h e r   t h a n   s i n g l e   s n u b b e r  
w h e e l s ,   to  p r o v i d e   l o n g e r   c o n t a c t   w i t h   t he   s h e e t s ,   t h e r e b y  

L0  a l l o w i n g   g r e a t e r   c o n t r o l   and  p o s i t i v e   d e c e l e r a t i o n .   T h e  
s n u b b e r s   r o t a t e   a t   a  one  to  one  r a t i o   w i t h   t he   k n i f e  
c y l i n d e r   w h i c h   c u t s   f o u r   s h e e t s   f o r   e v e r y   s i n g l e   r o t a t i o n  
and  t h e   s n u b b e r s .   H o w e v e r ,   b e c a u s e   t h e   s h e e t s   a r e  
a l t e r n a t e l y   d i v e r t e d   b e t w e e n   the   u p p e r   and  l o w e r   d e l i v e r y  

L5  s e c t i o n s ,   a  gap  e x i s t s   b e t w e e n   the   s h e e t s   and  the   s n u b b e r s  
mus t   o n l y   d e c e l e r a t e   two  s h e e t s   pe r   r e v o l u t i o n .   H a v i n g  
two  s n u b b e r   w h e e l s   180  d e g r e e s   a p a r t ,   t he   s n u b b e r   w h e e l s  
can  m a i n t a i n   l o n g e r   c o n t a c t   w i t h   t he   i n d i v i d u a l   s h e e t s  
t h a n   i f   t he   s n u b b e r   had  o n l y   one  w h e e l .   A  s i n g l e   w h e e l  

10  s n u b b e r   w o u l d   have   to  r o t a t e   a t   t w i c e   t he   s p e e d   in  o r d e r  
to  m a t c h   t h e   o u t p u t   of  the   k n i f e   c y l i n d e r .   M o r e o v e r ,   i f  
t h e r e   was  no  gap  b e t w e e n   the   s h e e t s ,   bu t   i n s t e a d ,   o n e  
s h e e t   was  i m m e d i a t e l y   b e h i n d   the   n e x t   s h e e t ,   the   t ime   f o r  
d e c e l e r a t i o n   wou ld   be  d r a s t i c a l l y   r e d u c e d .   As  a  r e s u l t ,  

!5  more  s n u b b e r s   wou ld   have   to  be  a d d e d .   The  t h r e e   s n u b b e r s  
of  t he   p r e f e r r e d   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   w o u l d  
no t   be  a b l e   to  s u f f i c i e n t l y   s low  the   s h e e t s   i f   t h e  
d e c e l e r a t i o n   t i m e   was  r e d u c e d .   C o n s e q u e n t l y ,   a  m o r e  
e f f i c i e n t   s y s t e m   is   a c h i e v e d   by  the   p r e s e n t   i n v e n t i o n   b y  

10  a l t e r n a t e l y   d i v e r t i n g   the   s h e e t s   p r i o r   to  d e c e l e r a t i o n  
a n d ,   t h e r e b y ,   u s i n g   f e w e r   s n u b b e r s   to  a c h i e v e   the   d e s i r e d  
d e c e l e r a t i o n .  
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As  the   s h e e t s   a r e   d e c e l e r a t e d   and  l a i d   f l a t  

a g a i n s t   the   l o w - s p e e d   b e l t s ,   t he   s n u b b e r   w h e e l s   c o n t i n u e  
t h e i r   r o t a t i o n   in  the   d i r e c t i o n   of  s h e e t   t r a v e l   and  l i f t  
o f f   t he   s u r f a c e   of  the   s h e e t   j u s t   as  the   l e a d i n g   edge   o f  

5  t he   n e x t   s h e e t   is   e m e r g i n g   f rom  b e t w e e n   the   o p p o s e d   h i g h -  
s p e e d   b e l t s .   At  t h i s   p o i n t ,   t he   s e c o n d   s e t   of  s n u b b e r  
w h e e l s   e n g a g e   the   l e a d   edge  of  t h i s   s h e e t   and  d e c e l e r a t e  
the   s h e e t   in  the   same  manner   as  p r e v i o u s l y   d e s c r i b e d .  
H o w e v e r ,   the   p r e v i o u s   s h e e t ,   t r a v e l i n g   a t   a  s l o w e r   s p e e d ,  

10  is   o v e r l a p p e d   by  t h i s   n e x t   s u c c e e d i n g   s h e e t   t h e r e b y  
a c h i e v i n g   the   d e s i r e d   s h i n g l i n g   of  t he   s h e e t s .   T h e  
s p e c i f i c   l e n g t h   of  the   s h i n g l e   or  o v e r l a p   is   r e a d i l y  
a d j u s t a b l e   by  c h a n g i n g   the   s p e e d   of  the   l o w e r ,   l o w - s p e e d  
b e l t .   A d d i t i o n a l l y ,   d o w n s t r e a m   of  the   d u a l   s n u b b e r  

15  w h e e l s ,   i t   is   d e s i r a b l e   to  have   a  p l u r a l i t y   of  c o n t r o l l i n g  
r o l l e r s   p o s i t i o n e d   to  t r a p   the   l e a d i n g   edge  of  e a c h  
s u c c e e d i n g   s h e e t .   The  c o n t r o l l i n g   r o l l e r s   s h o u l d   b e  

p o s i t i o n e d   so  t h a t   the   l e a d i n g   edge  of  each   s h e e t   i s  
e n g a g e d   b e f o r e   t he   nex t   s u b s e q u e n t   s h e e t   is  d e c e l e r a t e d  

20  a g a i n s t   i t   by  t he   s n u b b e r s .   T h i s   w i l l   p r e v e n t   t h e  
u n d e r l y i n g   s h e e t s   from  b e c o m i n g   m i s a l i g n e d   and  j amming   t h e  
s y s t e m .   Once  in  a  s h i n g l e d   or  o v e r l a p p e d   f o r m a t ,   t h e  
s h e e t s   a r e   d e l i v e r e d   to  t he   n e x t   p r o c e s s   such   as  c o u n t i n g  
and  s t a c k i n g .  

25  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

To  p r o v i d e   fo r   a  more  c o m p l e t e   u n d e r s t a n d i n g   o f  
t h i s   i n v e n t i o n ,   a  p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n   i s  
i l l u s t r a t e d   in  g r e a t e r   d e t a i l   in  the   a c c o m p a n y i n g  
d r a w i n g s   . 



0 2 4 4 6 5 0  

- 1 6 -  

F i g u r e   1  is   a  p e r s p e c t i v e   v iew  of  t he   s h e e t  
d i v e r t e r   and  d e l i v e r y   s y s t e m   w i t h   much  of  t he   s t r u c t u r e  
r e m o v e d   f o r   c l a r i t y .  

F i g u r e   2  is   a  c r o s s   s e c t i o n a l   v iew  of  t h e  
5  p r i m a r y   e l e m e n t s   of  t he   s h e e t   d i v e r t e r   and  d e l i v e r y  

s y s t e m .  

F i g u r e   3  is   a  d i a g r a m m a t i c   e l e v a t i o n a l   v iew  o f  
t he   s h e e t   d i v e r t e r   and  d e l i v e r y   s y s t e m   s h o w i n g   a  p o r t i o n  
of  t he   g e a r   d r i v e .  

iO  F i g u r e   4  is   a  c r o s s - s e c t i o n a l   and  p a r t i a l  
c u t a w a y   v i ew  of  t he   s h e e t   d i v e r t e r   and  d e l i v e r y   s y s t e m  
t a k e n   a b o u t   l i n e   4-4  of  F i g u r e   2 .  

F i g u r e   5  is   a  c r o s s - s e c t i o n a l   v iew  of  a  s a f e t y  
c l u t c h   s y s t e m   t h a t   may  be  u s e d   w i t h   t he   p r e s e n t   i n v e n t i o n .  

L5  F i g u r e s   6,  7  and  8  i l l u s t r a t e   in  g r e a t e r   d e t a i l  
t h e   o p e r a t i o n   of  t he   s h e e t   s n u b b e r   a s s e m b l i e s   of  t h e  
p r e s e n t   i n v e n t i o n .  

DETAILED  DESCRIPTION 

The  f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   w i l l   p e r m i t   a  
20  more  c o m p l e t e   u n d e r s t a n d i n g   of  t h i s   i n v e n t i o n .   H o w e v e r ,  

t he   e m b o d i m e n t   d e s c r i b e d   b e l o w   is   s i m p l y   an  e x a m p l e   of  t h e  
i n v e n t i o n   and  the   i n v e n t i o n   is   no t   l i m i t e d   to  t h i s  
e m b o d i m e n t .   F u r t h e r m o r e ,   t he   d r a w i n g s   a r e   no t   n e c e s s a r i l y  
to  s c a l e   and  c e r t a i n   e l e m e n t s   may  be  i l l u s t r a t e d   b y  

25  g r a p h i c   s y m b o l s   and  f r a g m e n t a r y   v i e w s .   In  c e r t a i n  
i n s t a n c e s ,   d e t a i l s   may  have   been   o m i t t e d   wh ich   a r e   n o t  

n e c e s s a r y   f o r   an  u n d e r s t a n d i n g   of  t he   p r e s e n t   i n v e n t i o n ,  
i n c l u d i n g   c o n v e n t i o n a l   d e t a i l s   of  f a b r i c a t i o n   a n d  

a s s e m b l y .  
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( j e n e r a n y   ,  t ne   p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  
s y s t e m   fo r   c u t t i n g   a  c o n t i n u o u s   p a p e r   web  i n t o   s e p a r a t e  
s h e e t s   or  s i g n a t u r e s ,   a l t e r n a t e l y   d i v e r t i n g   the   i n d i v i d u a l  
s h e e t s   to  one  of  two  p a t h s ,   t h e r e b y   c r e a t i n g   a  s p a c e   o r  

5  gap  b e t w e e n   s u c c e s s i v e   s h e e t s ,   and  t h e n   d e c e l e r a t i n g   a n d  
s h i n g l i n g   the   s u c c e s s i v e   s h e e t s   fo r   d e l i v e r y   to  a  
s u b s e q u e n t   p r o c e s s .   The  d e v i c e   of  t h i s   i n v e n t i o n   i s  
i n t e n d e d   to  be  i n t e g r a t e d   i n t o   a  f u l l   s e r v i c e   p r i n t i n g  
s y s t e m ,   and  w i l l   s u p p l y   s h i n g l e d   s h e e t s   of  p r i n t e d  

L0  m a t e r i a l   to  a  s u b s e q u e n t   p r o c e s s i n g   s t a t i o n   such   as  a  
c o u n t i n g   and  s t a c k i n g   o p e r a t i o n .  

T u r n i n g   to  the   d r a w i n g s ,   F i g .   1  shows  a  
p e r s p e c t i v e   v iew  of  t he   s h e e t   d i v e r t i n g   and  d e l i v e r y  
s y s t e m   10  of  t he   p r e s e n t   i n v e n t i o n .   Much  of  the   f r a m e  

L5  s t r u c t u r e   is   not   shown  to  more  c l e a r l y   i l l u s t r a t e   t h e  
b e l t ,   r o l l e r   and  cam  c o n f i g u r a t i o n s   of  the   d i v e r t e r   a n d  
d e l i v e r y   s e c t i o n s .  

A  c o n t i n u o u s   web  of  p a p e r   11  is  d rawn  i n t o   t h e  
s h e e t   d i v e r t i n g   and  d e l i v e r y   s y s t e m   10  b e t w e e n   o p p o s e d   n i p  

»0  r o l l e r s   13  and  15  a t   a  s p e e d   of  a p p r o x i m a t e l y   2000  f e e t  
per   m i n u t e .   The  l e a d i n g   edge   of  the   web  p a s s e s   b e t w e e n  
the   a n v i l   c y l i n d e r   17  and  the   r o t a r y   k n i f e   c y l i n d e r   19  a n d  
e n g a g e s   a  s e c o n d   p a i r   of  o p p o s e d   n ip   r o l l e r s   21  and  2 3 .  
These   n ip   r o l l e r s   21  and  23  r o t a t e   a t   a  v e l o c i t y  

!5  a p p r o x i m a t e l y   e i g h t   p e r c e n t   f a s t e r   t h a n   the   s p e e d   of  t h e  
i n c o m i n g   web  11,  and  the   r e s u l t i n g   a c c e l e r a t i o n   of  t h e  
l e a d   edge  of  t he   web  c r e a t e s   t e n s i o n   in  t h a t   p o r t i o n   o f  
the   web  b e t w e e n   the   f i r s t   s e t   of  n ip   r o l l e r s   13  and  15  a n d  
the   o p p o s e d   n ip   r o l l e r s   21  and  23  p a s s i n g   b e t w e e n   t h e  

0  a n v i l   c y l i n d e r   17  and  r o t a r y   k n i f e   c y l i n d e r   19.  As  t h e  
web  is  h e l d   f i r m l y   in  p l a c e   and  u n d e r   t e n s i o n   as  a  r e s u l t  
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wi.  k.iic  a u t i o n   or  t n e s e   n i p   r o l l e r s   21  and  23,  one  of  t h e  
f o u r   b l a d e s   25  of  t he   r o t a r y   k n i f e   c y l i n d e r   19  r o t a t e s  
i n t o   p o s i t i o n   and  c u t s   a  s h e e t   f rom  the   web  1 1 .  

In  t he   p r e f e r r e d   e m b o d i m e n t   t he   b l a d e s   25  a r e  
5  s t r a i g h t   bu t   i t   i s   a l s o   p o s s i b l e   to  use   s e r r a t e d   b l a d e s .  

In  s u c h   a  c a s e ,   h o w e v e r ,   t he   a n v i l   s u r f a c e   would   need   t o  
be  c o n s t r u c t e d   of  some  t y p e   of  r e s i l i e n t   m a t e r i a l   such   a s  
u r e t h a n e   or  the   a n v i l   wou ld   need   s l o t s   fo r   the   t i p s   of  t h e  
s e r r a t e d   b l a d e s   to  r e c e s s   d u r i n g   c u t t i n g .  

L0  As  shown  in  F i g .   4,  t he   a n v i l   c y l i n d e r   17  i s  
r o t a t a b l y   m o u n t e d   to  the   f r a m e   12  by  means  of  an  a x l e   29 
h o u s e d   w i t h i n   a p p r o p r i a t e   b e a r i n g s   as  is  w e l l   known  in  t h e  
a r t .   Power  i s   s u p p l i e d   to  the   a n v i l   c y l i n d e r   17,  a n d  
c o n s e q u e n t l y   to   t he   r e s t   of  t he   d i v e r t e r   and  d e l i v e r y  

L5  s y s t e m ,   f rom  a  p r i n t i n g   p r e s s   ( n o t   shown)  t h r o u g h   t h e  
d r i v e   g e a r   31  e n g a g i n g   t he   main   d r i v e   g e a r   33  on  the   a n v i l  
c y l i n d e r   a x l e   29  as  shown  in  F i g s .   3  and  4.  By  b e i n g  
d i r e c t l y   d r i v e n   by  the   p r i n t i n g   p r e s s ,   p r o p e r   t i m i n g  
b e t w e e n   the   r e s p e c t i v e   s e c t i o n s   of  t h e   e n t i r e   o p e r a t i o n   i s  

20  a s s u r e d .  

The  n i p   r o l l e r s   13  and  15  a r e   r o t a t a b l y   m o u n t e d  
to  t he   f r a m e   12  by  means  of  a x l e s   h o u s e d   w i t h i n  
a p p r o p r i a t e   b e a r i n g s   ( n o t   s h o w n ) .   These   n ip   r o l l e r s   13  
and  15  e a c h   have   a  c o r r e s p o n d i n g   d r i v e   g e a r   14  and  1 6 ,  

25  r e s p e c t i v e l y   ( F i g .   3 ) ,   m o u n t e d   on  the   a x l e   a b o u t   wh ich   t h e  
n ip   r o l l e r s   r o t a t e .   The  i n f e e d   n ip   r o l l e r   g e a r   16  is   i n  
c o n t a c t   w i t h ,   and  is   d r i v e n   by  the   i n t e r c o n n e c t i n g   d r i v e  
g e a r   27  w h i c h ,   in  t u r n ,   is   in  c o n t a c t   w i t h   and  i s   d r i v e n  
by  t he   main  d r i v e   g e a r   33  f i x a b l y   m o u n t e d   on  t he   a x l e   29 

10  of  t he   a n v i l   c y l i n d e r   17.  The  i n t e r a c t i o n   b e t w e e n   the   n i p  
r o l l e r   g e a r   14  and  the   n ip   r o l l e r   g e a r   16  c a u s e s   the   n i p  
r o l l e r   13  to  r o t a t e .  
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By  c h a n g i n g   the   s i z e   of  the   l o w e r   n ip   r o l l e r   1 5 ,  
the   s p e e d   of  p a p e r   f e e d   can  be  a d j u s t e d   and ,   t h e r e f o r e ,  
the   l e n g t h   of  s h e e t s   cu t   f rom  the   web  e a s i l y   a d j u s t e d .  
For  e x a m p l e ,   m a k i n g   the   l o w e r   n ip   r o l l e r   15  s m a l l e r   w i l l  

5  c a u s e   the   web  s p e e d   to  d e c r e a s e .   C o n s e q u e n t l y ,   t he   s h e e t s  
cu t   by  the   k n i f e   c y l i n d e r   19  w i l l   be  s h o r t e r .   T h e  
c o n v e r s e   is   t r u e   i f   the   n ip   r o l l e r   15  is   made  of  l a r g e r  
d i a m e t e r .   A d d i t i o n a l l y ,   to  a l l o w   t h i s   a d j u s t a b i l i t y ,   i t  
w i l l   be  n e c e s s a r y   to  p l a c e   the   a x l e s   of  b o t h   t he   l o w e r   n i p  

10  r o l l e r   15  and  the   i n t e r c o n n e c t i n g   d r i v e   g e a r   27  o n  
e c c e n t r i c s   to  a l l o w   fo r   v e r t i c a l   a d j u s t m e n t   i n  

a c c o m m o d a t i n g   any  c h a n g e s   in  s i z e   of  t he   r o l l e r .  
The  r o t a r y   k n i f e   c y l i n d e r   19  is   r o t a t a b l y  

m o u n t e d   to  t he   f r a m e   12  by  means  of  t he   k n i f e   c y l i n d e r  
15  a x l e   and  b e a r i n g   a s s e m b l y   ( n o t   shown)  d i s p o s e d   i n  

o v e r l y i n g   r e l a t i o n   to  the   a n v i l   c y l i n d e r   17.  The  f o u r  
k n i f e   b l a d e s   25  a r e   a f f i x e d   to  the   r o t a r y   k n i f e   c y l i n d e r  
19.,  by  commonly   known  means  a t   90°  i n t e r v a l s ,   as  shown  i n  
F i g .   2.  The  r o t a r y   k n i f e   c y l i n d e r   19  and  the   a n v i l  

20  c y l i n d e r   17  a r e   p o s i t i o n e d   so  t h a t   the   c u t t i n g   edge   o f  
each   b l a d e   25  w i l l   j u s t   c o n t a c t   t he   a n v i l   c y l i n d e r   a t   t h e  
l o w e s t   p o i n t   in  t he   r o t a t i o n   p a t h   of  the   b l a d e   25.  O f  

c o u r s e ,   t he   v e r t i c a l   p o s i t i o n   of  the   r o t a r y   k n i f e   c y l i n d e r  
19  and  the   c u t t i n g   b l a d e s   25  may  be  a d j u s t e d   t o  

25  a c c o m m o d a t e   s i g n a t u r e s   or  s h e e t s   of  v a r y i n g   t h i c k n e s s e s .  
As  a l s o   shown  in  F i g .   4,  the   d r i v e   s h a f t   35 

s u p p l i e s   power   to  the   d i v e r t e r   and  d e l i v e r y   s e c t i o n s   o f  
the   p r e s e n t   i n t e n t i o n   t h r o u g h   the   main   d r i v e   g e a r   33 
d r i v i n g   a  b e v e l   g e a r   34  m o u n t e d   on  the   a n v i l   c y l i n d e r   a x l e  

50  29,  which   b e v e l   g e a r   34  d r i v e s   r e c e p t i v e   b e v e l   g e a r   36 
m o u n t e d   on  the   d r i v e   s h a f t   35.  The  main  d r i v e   g e a r   33 
d r i v e s   t he   r o t a r y   k n i f e   c y l i n d e r   19  by  means   of  a  k n i f e  
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<-iiJ-"ucl-  yeelt  snown  in  r i g .   5,  m o u n t e d   on  the   r o t a r y  
k n i f e   c y l i n d e r   a x l e   ( n o t   s h o w n ) .   The  s i z e   of  the   a n v i l  
c y l i n d e r   17  and  the   k n i f e   c y l i n d e r   19  as  w e l l   as  t h e  
r e s p e c t i v e   d r i v e   g e a r s   33  and  37  a r e   a p p r o p r i a t e l y  

5  s e l e c t e d   so  t h a t   t he   k n i f e   c y l i n d e r   19  and  a n v i l   c y l i n d e r  
17  r o t a t e   a t   a  r a t i o   of  1  to  1 .  

A f t e r   the   s h e e t   i s   c u t   f rom  the   web  11,  i t  
c o n t i n u e s   to   be  d rawn  i n t o   t he   n ip   of  t he   o p p o s e d   n i p  
r o l l e r s   21  and  23  u n t i l   i t   c o n t a c t s   e i t h e r   the   r o t a t i n g  

LO  u p p e r   d i v e r t e r   cams  39,  41  and  43  or  the   l o w e r   d i v e r t i n g  
cams  45,  47  and  49.  As  is   b e s t   s e e n   in  F i g .   1,  t h e  
r o t a t i n g   d i v e r t i n g   cams  a r e   p o s i t i o n e d   and  s y n c h r o n i z e d   s o  
t h a t   s h e e t s   a r e   a l t e r n a t i v e l y   d i r e c t e d   t o w a r d   e i t h e r   t h e  
u p p e r   d e l i v e r y   s y s t e m   50  or  t he   l o w e r   d e l i v e r y   s y s t e m   5 2 .  

.5  The  u p p e r   n i p   r o l l e r   21  is  a  p a r t   of  t he   c o n v e y o r   s y s t e m  
d e f i n e d   by  a  p a i r   of  u p p e r ,   h i g h - s p e e d   b e l t s   51,  w h i l e   t h e  
l o w e r   n i p   r o l l e r   23  i s   a  p a r t   of  t he   c o n v e y o r   s y s t e m  
d e f i n e d   by  b e l t s   53.  In  t he   p r e f e r r e d   e m b o d i m e n t   of  t h e  
p r e s e n t   i n v e n t i o n   the   n ip   r o l l e r s   21  and  23  a r e   r o t a t i n g  

!0  a t   a  s u r f a c e   v e l o c i t y   a p p r o x i m a t e l y   e i g h t   p e r c e n t   g r e a t e r  
t h a n   t he   s p e e d   of  t he   web  11.  C o n s e q u e n t l y ,   e a c h  
s u c c e s s i v e   s h e e t   e x p e r i e n c e s   a  s l i g h t   a c c e l e r a t i o n   as  i t  
i s   cu t   f rom  t h e   w e b .  

L i n e   4-4  of  F i g .   2  d e f i n e s   the   c e n t e r   l i n e   o f  
!5  t he   s y s t e m .   The  f u n c t i o n   and  s t r u c t u r e   of  the   c o m p o n e n t s  

a b o v e   l i n e   4-4  i s   l a r g e l y   t he   same  as  t h a t   b e l o w   the   l i n e .  
A  top   v iew  of  t he   l o w e r   s t r u c t u r e   i s   shown  in  g r e a t e r  
d e t a i l   in  F i g .   4  and  w i l l   be  d e s c r i b e d   in  d e t a i l   b e l o w .  

As  s e e n   in  F i g .   4,  t he   main  d r i v e   g e a r   33 
0  e n g a g e s   g e a r   55  m o u n t e d   on  t he   end  of  a x l e   57.  Axle   5 7 ,  

in  t u r n ,   s u p p l i e s   r o t a t i o n a l   power   to  the   d r i v e   r o l l e r   5 9 .  
The  d r i v e   r o l l e r   59  is   in  c o n t a c t   w i t h   the   p a i r   o f  
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r r i c t i o n   b e l t s   53,  F i g .   2,  wh ich   b e l t s   53  c o n s t i t u t e   t h e  
l o w e r ,   h i g h - s p e e d   c o n v e y o r   s y s t e m   of  the   l o w e r   d i v e r t e r  
and  d e l i v e r y   s e c t i o n s   of  the   i n v e n t i o n .   The  b e l t s   53  a l s o  
t r a v e r s e   the   n ip   r o l l e r   23  and  the   i d l e r   r o l l e r s   61  a n d  

5  63.  P r e f e r a b l y ,   the   r a t i o   b e t w e e n   the   main  d r i v e   g e a r   33 
and  g e a r   55  is  such   t h a t   d r i v e   r o l l e r   59  d r i v e s   t he   l o w e r ,  
h i g h - s p e e d   b e l t s   53  a t   a  s p e e d   a p p r o x i m a t e l y   e i g h t   p e r c e n t  
f a s t e r   t h e n   the   s p e e d   of  the   i n c o m i n g   c o n t i n u o u s   web  11  o f  

p a p e r   . 
10  The  d r i v e   r o l l e r   g e a r   55,  in  t u r n ,   d r i v e s   t h e  

l ower   c a m s h a f t   g e a r   65  m o u n t e d   on  the   l o w e r   c a m s h a f t   a x l e  
67  of  t he   l ower   d i v e r t e r   cam  s h a f t   69  wh ich   i s   r o t a t a b l y  
m o u n t e d   in  the   f r a m e   12  in  a p p r o p r i a t e   b e a r i n g   m e a n s .   T h e  
l ower   d i v e r t i n g   cams  45,  47  and  49  a r e   r i g i d l y   m o u n t e d   o n  

L5  the   l o w e r   c a m s h a f t   6 9 .  

As  shown  in  F i g s .   1  and  2,  an  u p p e r   d i v e r t i n g  
s y s t e m   s i m i l a r   to  t he   l o w e r   d i v e r t i n g   s y s t e m   j u s t  
d e s c r i b e d   is   d i s p o s e d   above   the   l o w e r   d i v e r t i n g   s y s t e m .  
Th i s   u p p e r   d i v e r t i n g   s y s t e m   e m p l o y e s   a  s e t   of  u p p e r  

20  d i v e r t i n g   cams  39,  41,  43  m o u n t e d   on  an  u p p e r   c a m s h a f t   71  
which   i s   m o u n t e d   in  t he   f r a m e   12  in  t he   same  m a n n e r   as  t h e  
l ower   c a m s h a f t   69.  As  s e e n   in  F i g s .   2  and  3,  t h e   u p p e r  
c a m s h a f t   71  is  d i r e c t l y   d r i v e n   by  t he   l ower   c a m s h a f t   69  
t h r o u g h   the   e n g a g e m e n t   of  t he   u p p e r   c a m s h a f t   g e a r   7 3 ,  

25  m o u n t e d   on  the   u p p e r   c a m s h a f t   71,  and  the   l o w e r   c a m s h a f t  

g e a r   65  m o u n t e d   on  the   l o w e r   c a m s h a f t   69.  T h u s ,   t he   u p p e r  
and  l o w e r   c a m s h a f t s   71  and  69  r o t a t e   at   the   same  s p e e d ,  
but   in  o p p o s i t e   d i r e c t i o n s .   F u r t h e r m o r e ,   t he   u p p e r   a n d  
lower   r o t a t i n g   d i v e r t e r   cams  a r e   p o s i t i o n e d   a n d  

10  s y n c h r o n i z e d   so  as  to  a l t e r n a t e l y   e n g a g e   the   s u c c e s s i v e  
s h e e t s   c o n t i n u o u s l y   cu t   f rom  the   web  and  e n t e r i n g   t h e  
d i v e r t e r   s e c t i o n   of  the   p r e s e n t   i n v e n t i o n .   N e c e s s a r i l y ,  
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uiie  u u i a i g u r a t i o n   or  d r i v i n g   g e a r s   b e t w e e n   the   a n v i l  
c y l i n d e r   17  and  the   c a m s h a f t s   is   such   t h a t   the   c a m s h a f t s  
c o m p l e t e   two  r e v o l u t i o n s   to  e v e r y   s i n g l e   r e v o l u t i o n   of  t h e  
k n i f e   c y l i n d e r   19  and  the   a n v i l   c y l i n d e r   1 7 .  

5  A  s h e e t   d e s t i n e d   f o r   the   l o w e r   d e l i v e r y   s y s t e m  
w i l l   p a s s   b e t w e e n   the   p a i r   of  o p p o s e d   f r o n t   n ip   r o l l e r s   21  
and  23  and  w i l l   be  p o s i t i v e l y   c o n t r o l l e d   t h e r e b e t w e e n  
u n t i l   t he   u p p e r   r o t a t i n g   d i v e r t e r   cams  39,  41  and  43  
c o n t a c t   t he   s h e e t   and  g u i d e   i t   a g a i n s t   t he   p a i r   of  l o w e r ,  

LO  h i g h - s p e e d   b e l t s   53.  As  the   s h e e t   c o n t i n u e s   i n t o   t h e  
l o w e r   d e l i v e r y   s y s t e m   b e t w e e n   d i v e r t e r   cams  39,  41  and  43 
and  b e l t s   53,   t he   l e a d i n g   edge  of  t he   s h e e t   e n t e r s   t he   n i p  
c r e a t e d   b e t w e e n   t he   o p p o s e d   u p p e r ,   h i g h - s p e e d   b e l t s   75  a n d  
the   l o w e r ,   h i g h - s p e e d   b e l t s   53  b e f o r e   the   t r a i l i n g   e d g e  

L5  e x i t s   t he   g r a s p   of  t he   o p p o s i n g   n ip   r o l l e r s   21  and  2 3 .  
M o r e o v e r ,   t he   s u r f a c e   s h a p e   of  t he   cams  e n s u r e s   t h a t   t h e  
e n t i r e   l e n g t h   of  e ach   s h e e t   is   s u p p o r t e d   b e t w e e n   t h e  
o p p o s e d   n i p   r o l l e r s   21  and  23  and  t h e   o p p o s e d ,   h i g h - s p e e d  
b e l t s   53  and  75.  Th i s   f u r t h e r   e n s u r e s   c o n t i n u e d   p o s i t i v e  

>0  c o n t r o l   of  t h e   s h e e t s   d u r i n g   t h i s   same  l e n g t h   of  t r a v e l .  
The  s h e e t   i s   r e l e a s e d   by  the   d i v e r t e r   cams  39,  41  and  43  
o n l y   a f t e r   t he   s h e e t   has  been   p o s i t i v e l y   e n g a g e d   b e t w e e n  
the   o p p o s e d   b e l t s   53  and  75,  and  the   s h e e t   t h e r e a f t e r  
c o n t i n u e s   to   p r o c e e d   b e t w e e n   t h e s e   b e l t s   t o w a r d   t he   l o w e r  

IS  d e l i v e r y   s e c t i o n   5 2 .  

The  u p p e r ,   h i g h - s p e e d   b e l t s   75  t r a v e r s e   a  s e r i e s  
of  i d l e r   r o l l e r s   77,  79,  80,  81  and  82  and  a  d r i v e   r o l l e r  
83.  The  d r i v e   r o l l e r   83  d r i v e s   t h e s e   b e l t s   75  b y  
f r i c t i o n a l   e n g a g e m e n t .   A  b e v e l   g e a r   85  m o u n t e d   on  t h e  

10  d r i v e   s h a f t   35  s u p p l i e s   r o t a r y   power   to  t he   d r i v e   r o l l e r  
83  t h r o u g h   the   c o m b i n a t i o n   of  t h e   r e c e p t i v e   b e v e l   g e a r   87 
the   t r a n s f e r   g e a r   89  and  t he   d r i v e   r o l l e r   g e a r   91.  B o t h  
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tne   r e c e p t i v e   o e v e i   g e a r   87  and  the   t r a n s f e r   g e a r   89  a r e  
m o u n t e d   on  an  a x l e   93  wh ich   a x l e   is  r o t a t a b l y   m o u n t e d   i n  
the   f r ame   12  in  a p p r o p r i a t e   b e a r i n g   m e a n s .   The  t r a n s f e r  
g e a r   89  d r i v e s   t he   d r i v e   r o l l e r   g e a r   91  wh ich   is  f i x e d   o n  

5  the   d r i v e   r o l l e r   a x l e   95  of  the   d r i v e   r o l l e r   83.  T h e  
d r i v e   r o l l e r   83  r o t a t e s   a b o u t   the   d r i v e   r o l l e r   a x l e   95 
wh ich   a x l e   95  r o t a t e s   in  t he   f r ame   12  in  an  a p p r o p r i a t e  
b e a r i n g   m e a n s .  

Once  a  s h e e t   has  been   d i v e r t e d   i n t o   t he   l o w e r  
LO  d e l i v e r y   s y s t e m   by  the   u p p e r   d i v e r t e r   cams  39,  41  and  43 

the   l o w e r   d i v e r t e r   cams  45,  47  and  49  r o t a t e   i n t o   p o s i t i o n  
to  g u i d e   the   n e x t   s u c c e e d i n g   s h e e t   e x i t i n g   the   o p p o s e d   n i p  
r o l l e r s   15  and  17.  T h i s   n e x t   s h e e t   w i l l   be  p o s i t i v e l y  
g u i d e d   and  s u p p o r t e d   by  d i v e r t i n g   cams  45,  47  and  49 

L5  a g a i n s t   t he   u p p e r ,   h i g h - s p e e d   b e l t s   51  u n t i l   t he   s h e e t   h a s  
t o t a l l y   p a s s e d   b e t w e e n   o p p o s e d   u p p e r ,   h i g h - s p e e d   b e l t s   51 
and  l o w e r ,   h i g h - s p e e d   b e l t s   97.  Thus ,   the   c o n t i n u o u s  
s t r e a m   of  cu t   s h e e t s   is   a l t e r n a t e l y   d e l i v e r e d   b e t w e e n   t h e  
u p p e r   d e l i v e r y   s e c t i o n   and  the   l o w e r   d e l i v e r y   s e c t i o n .   By 

JO  a l t e r n a t e l y   d i v e r t i n g   each   s h e e t   in  t h i s   m a n n e r ,   e v e r y  
s h e e t   is  s e p a r a t e d   f rom  the   n e x t   s h e e t   by  a  d i s t a n c e  
g r e a t e r   to  the   l e n g t h   of  a  s h e e t .   T h i s   gap  a l l o w s   t h e  
d e l i v e r y   s e c t i o n s   to  f u n c t i o n .  

As  f u r t h e r   s e e n   in  F i g .   4,  the   i n i t i a l   i d l e r  
!5  r o l l e r s   77  a r e   r o t a t a b l y   m o u n t e d   on  the   p l a t e s   99.  T h e s e  

p l a t e s   99  a r e ,   in  t u r n ,   m o u n t e d   on  the   s h a f t s   101  a f f i x e d  
to  t he   f r ame   12.  The  i d l e r   r o l l e r s   103  of  the   u p p e r  
d i v e r t e r   s y s t e m   a r e   s i m i l a r l y   a t t a c h e d   to  the   p l a t e s   9 9 .  
In  o r d e r   to  a c c o m m o d a t e   s h e e t s   of  v a r y i n g   w i d t h s ,   t h e s e  

0  p l a t e s   99,  and  c o n s e q u e n t l y ,   t he   i d l e r   r o l l e r s   77  and  1 0 3  
a r e   l a t e r a l l y   a d j u s t a b l e   a l o n g   the   s h a f t s   101.   S i m i l a r l y ,  
the   uppe r   and  l o w e r   d i v e r t i n g   cams  a r e   l a t e r a l l y  
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a a j u s t a D i e   a l o n g   t ne   r e s p e c t i v e   c a m s h a f t s   and  the   u p p e r  
and  l o w e r ,   h i g h - s p e e d   b e l t s   a r e   l a t e r a l l y   a d j u s t a b l e   a s  
w e l l .   The  l a t e r a l   a d j u s t a b i l i t y   is   d e s i r o u s   in  o r d e r   t h a t  
the   e d g e s   of  t h e   i n d i v i d u a l   s h e e t s   a r e   a l w a y s   s u p p o r t e d   t o  

5  t h e r e b y   a v o i d   the   e d g e s   b e c o m i n g   t o r n   or  p o s s i b l y   j a m m i n g  
the   s y s t e m .  

As  a  s a f e t y   f e a t u r e ,   in  t he   p r e f e r r e d  
e m b o d i m e n t ,   t he   d i v e r t e r s   a l s o   a c t   as  jam  d e t e c t o r s .   E a c h  
c a m s h a f t   69  and  71  may  be  p r o v i d e d   w i t h   a  c l u t c h   a s s e m b l y  

10  to  a l l o w   t h e   c a m s h a f t   a x l e   as  w e l l   as  t he   s u p p o r t i n g   g e a r s  
to  c o n t i n u e   r o t a t i n g   i f   t he   s h e e t s   s h o u l d   jam  and  s t o p   t h e  
movement   of  t he   d i v e r t e r   cams.   As  b e s t   can  be  s e e n   i n  
F i g .   5,  in   c o n n e c t i o n   w i t h   t he   l o w e r   c a m s h a f t   bu t   e q u a l l y  
a p p l i c a b l e   to  t he   u p p e r   c a m s h a f t ,   t he   l o w e r   c a m s h a f t   g e a r  

L5  65  w h i c h   d r i v e s   t he   l o w e r   c a m s h a f t   69  may  c o n t a i n   a  c l u t c h  
a s s e m b l y   105 .   The  c l u t c h   a s s e m b l y   105  c o m p r i s e s   a  b a l l  
b e a r i n g   107  w h i c h   i s   f o r c e d   i n t o   a  d e t e n t   109  in  t he   a x l e  
b u s h i n g   110  by  t h e   s p r i n g   b i a s e d   member  111.   The  s p r i n g  
b i a s e d   member  111  i s ,   in  t u r n ,   c o n n e c t e d   to  a  c l u t c h   p l a t e  

20  113  a t   i t s   d i s t a l   end ,   w h i c h   c l u t c h   p l a t e ,   when  e x t e n d e d  
o u t w a r d l y ,   t r i p s   a  s y s t e m   s h u t d o w n   s w i t c h   115.   I n  
o p e r a t i o n ,   t h e   c a m s h a f t   g e a r   65  r o t a t e s   the   c a m s h a f t   69  b y  
means  of  t h e   b a l l   b e a r i n g   107  p o s i t i o n e d   in  t he   d e t e n t  
109.  S h o u l d   t he   p a p e r   jam  and  t he   d i v e r t e r   cams  s t o p  

25  r o t a t i n g ,   t h e   a x l e   b u s h i n g   110  w i l l   a l s o   s t o p .   H o w e v e r ,  
i n s t e a d   of  s t r i p p i n g   t he   g e a r s ,   t he   b a l l   b e a r i n g   107  w i l l  
be  f o r c e d   o u t   of  t he   d e t e n t   109  p u s h i n g   t he   c l u t c h   p l a t e  
113  ou t   and  a c t i v a t i n g   the   s y s t e m   s h u t d o w n   s w i t c h   1 1 5 .  
The  s w i t c h   s h u t s   down  the   p r i n t i n g   p r e s s   and  a l s o  

50  a c t i v a t e s   two  p n e u m a t i c   c y l i n d e r s   o p e r a t i v e l y   c o n n e c t e d   t o  
t he   a x l e   of  t he   n ip   r o l l e r   13  t h e r e b y   l i f t i n g   t h e  

e c c e n t r i c a l l y   m o u n t e d   u p p e r   n ip   r o l l e r   13  o f f   of  t he   web  
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of  p a p e r .   T h i s   a c t i o n   i m m e d i a t e l y   s t o p s   the   f low  of  p a p e r  
i n t o   the   d i v e r t i n g   s e c t i o n   t h e r e b y   p r e v e n t i n g   damage  t o  
the   m a c h i n e .   A d d i t i o n a l l y ,   b e c a u s e   the   g e a r   65  is   n o  

l o n g e r   c o n n e c t e d   to  the   a x l e   b u s h i n g   110,  the   g e a r   c a n  
5  c o n t i n u e   to  r o t a t e   w h i l e   the   s y s t e m   l o s e s   i t s   momentum  a n d  

f i n a l l y   s t o p s   as  a  r e s u l t   of  t he   p r i n t i n g   p r e s s   b e i n g   s h u t  
down  . 

A  s h e e t   e x i t i n g   e i t h e r   the   o u t g o i n g   n ip   of  t h e  

h i g h   s p e e d   b e l t s   51  and  97  a t   the   d r i v e   r o l l e r   117  of  t h e  
10  u p p e r   c o n v e y o r   s y s t e m ,   or  t he   n ip   of  t he   h i g h - s p e e d   b e l t s  

53  and  75  a t   t he   i d l e r   r o l l e r   61  of  the   l ower   c o n v e y o r  
s y s t e m ,   t e n d s   to  a d h e r e   to  t he   l ower   s u r f a c e   of  t h e  

c o n t i n u i n g   u p p e r   b e l t s   51  and  75,  r e s p e c t i v e l y ,   b e c a u s e  

each   of  t h e s e   u p p e r ,   h i g h - s p e e d   b e l t s   a r e   d e c l i n e d   at   a n  
15  a n g l e   of  a p p r o x i m a t e l y   t h r e e   d e g r e e s   r a t h e r   t h a n   b e i n g  

p a r a l l e l   to  t he   g r o u n d .   D i s p o s e d   be low  the   u p p e r ,   h i g h -  
s p e e d   b e l t s   51  and  75  and  a d j a c e n t   t o ,   but   on  a  l o w e r  

p l a n e   t h a n ,   t he   r e s p e c t i v e   l o w e r ,   h i g h - s p e e d   b e l t s   97  a n d  

53,  a r e   t he   u p p e r   and  l o w e r ,   l o w - s p e e d   d e l i v e r y   c o n v e y o r  
20  s y s t e m s   50  and  52  d e f i n e d   by  the   l o w - s p e e d   b e l t s   119  a n d  

121,   r e s p e c t i v e l y .   These   l o w e r ,   l o w - s p e e d   b e l t s   a r e   a l s o  
d e c l i n e d   a t   a p p r o x i m a t e l y   t h r e e   d e g r e e s .   Th i s   s l i g h t  
downward   d e c l i n e   e n s u r e s   t h a t   t he   s h e e t s   w i l l   a d h e r e   t o  
the   u p p e r ,   h i g h - s p e e d   b e l t s   so  t h a t   the   nex t   s u b s e q u e n t  

25  s h e e t   does   not   c o l l i d e   w i t h   t he   t a i l   of  the   p r e v i o u s  
d e c e l e r a t e d   s h e e t   which   may  have  d r o p p e d   i n t o   i t s   p a t h  
o t h e r w i s e .  

In  the   l ower   d e l i v e r y   s e c t i o n   52,  the   s h e e t s  

emerge   f rom  b e t w e e n   the   o p p o s e d ,   h i g h - s p e e d   b e l t s   53  a n d  

30  75  where   t h e y   a r e   p r o m p t l y   d e c e l e r a t e d   and  s h i n g l e d   f o r  

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

l o w e r ,   l o w - s p e e d   b e l t s   121  move  at   a  s p e e d   a p p r o x i m a t e l y  
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o n e - s i x t n   or  o n e - s e v e n t h   the   s p e e d   of  the   b e l t s   53  and  7 5 .  
The  s h e e t s   a r e   d e c e l e r a t e d   by  means  of  a  p a i r   of  s n u b b e r  
a s s e m b l i e s   123  c o m p r i s e d   of  a  p a i r   of  s n u b b e r   w h e e l s   1 2 5  
and  127  f r e e l y   r o t a t a b l e   on  the   s n u b b e r   s u p p o r t   p l a t e s  

5  129.  The  s n u b b e r   s u p p o r t   p l a t e s   129  a r e   m o u n t e d   to  a  
s n u b b e r   s h a f t   131  wh ich   is   d r i v e n   a t   a  r a t i o   of  1  to  1 
w i t h   r e s p e c t   to  t he   r o t a t i o n   of  t he   r o t a r y   k n i f e   c y l i n d e r  
19.  H o w e v e r ,   t he   r e s p e c t i v e   d i f f e r e n t   d i a m e t e r s   of  t h e  
s n u b b e r   s u p p o r t   p l a t e s   129  and  t h e   k n i f e   c y l i n d e r   19  c a u s e  

10  the   s n u b b e r   s u p p o r t   p l a t e s   129  to  r o t a t e   a t   a  r e d u c e d  
s p e e d   in  c o m p a r i s o n   to  t he   k n i f e   c y l i n d e r   1 9 .  

As  shown  in  g r e a t e r   d e t a i l   in  F i g u r e s   6,  7  a n d  
8,  w i t h   t h e   t e r m i n a t i o n   of  t he   l o w e r ,   h i g h - s p e e d   c o n v e y o r  
s y s t e m   the   i n d i v i d u a l   s h e e t s   S  e m e r g e   f rom  b e t w e e n  

15  o p p o s e d ,   h i g h - s p e e d   b e l t s   53  and  75.  The  s n u b b e r   w h e e l s  
127  or  125  t h e n   s t r i p   t he   f r o n t   p o r t i o n   of  t he   s h e e t   f r o m  
the   u p p e r ,   h i g h - s p e e d   b e l t s   75  w h i l e   t he   r e a r   p o r t i o n   o f  
t he   s h e e t   S  i s   s t i l l   p o s i t i v e l y   c o n t r o l l e d   b e t w e e n   t h e  
o p p o s e d ,   h i g h - s p e e d   b e l t s   53  and  75.  As  t he   s h e e t   S 

20  c o n t i n u e s   f o r w a r d   and  the   s n u b b e r   s u p p o r t   p l a t e s   1 2 9  
c o n t i n u e   to  r o t a t e ,   t he   s h e e t   is   p r e s s e d   a g a i n s t   t h e  
l o w e r ,   l o w - s p e e d   b e l t s   121  t h e r e b y   d e c e l e r a t i n g   t he   s h e e t .  
B e c a u s e   the   s n u b b e r   w h e e l s   125  and  127  a r e   f r e e l y  
r o t a t a b l e ,   t h e y   a r e   f r e e   to  a d a p t   to  t he   s p e e d   of  t h e  

25  s n u b b e d   s h e e t   S  and  the   s h e e t   is   u n d a m a g e d   d u r i n g   i t s  
r a p i d   d e c e l e r a t i o n .   The  s n u b b e r   w h e e l s   125  and  127  may  b e  
m a n u f a c t u r e d   f rom  r e s i l i e n t l y   d e f o r m a b l e   or  c o m p r e s s i b l e  
m a t e r i a l ,   s u c h   as  r u b b e r ,   to  f u r t h e r   p r e v e n t   damage  to  t h e  
s h e e t s   upon  i m p a c t   of  t he   s n u b b e r .  

30  I t   i s   i m p o r t a n t   t h a t   t he   a c t u a l   s n u b b i n g   of  t h e  
s h e e t   S  o c c u r   w h i l e   t he   t a i l   of  t he   s h e e t   S  is   s t i l l  

t r a p p e d   b e t w e e n   the   o p p o s e d ,   h i g h - s p e e d   b e l t s   53  and  7 5 .  
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T h i s   c o n t i n u o u s   p o s i t i v e   c o n t r o l   of  the   s h e e t s   e n s u r e s  
t h a t   the   s h e e t s   w i l l   not   become  m i s a l i g n e d   and  p o t e n t i a l l y  
f o u l   or  jam  the   s y s t e m .   A d d i t i o n a l l y ,   a  d e c k p l a t e   ( n o t  

shown)  may  be  p o s i t i o n e d   b e n e a t h   the   l o w e r ,   l o w - s p e e d  
5  b e l t s   to  p r o v i d e   a  s o l i d   p l a t f o r m   a g a i n s t   which   t h e  

s n u b b e r   w h e e l s   can  t r a p   the   r e s p e c t i v e   s h e e t s .   W i t h o u t   a  
d e c k p l a t e   the   s n u b b e r s   t r a p   the   s h e e t s   o n l y   a g a i n s t   t h e  

l o w e r ,   l o w - s p e e d   b e l t s .   C o n s e q u e n t l y ,   the   l o w e r ,   l o w -  

s p e e d   b e l t s   119  must   be  s u b j e c t e d   to  an  o n - g o i n g  
10  t e n s i o n i n g   means  133  in  o r d e r   to  p r o v i d e   s u f f i c i e n t  

o p p o s i n g   s u p p o r t   d u r i n g   s n u b b i n g .   The  s n u b b e r   s u p p o r t  
p l a t e s   129  a r e   t i m e d   to  c o m p l e t e   one  r e v o l u t i o n   a b o u t   t h e  
s n u b b e r   s h a f t   131  in  the   t ime   f o u r   s h e e t s   a r e   cu t   by  t h e  

r o t a r y   k n i f e   c y l i n d e r   19,  two  of  wh ich   w i l l   be  d i v e r t e d   i n  
15  the   p r e v i o u s l y   d e s c r i b e d   a l t e r n a t i n g   manner   to  t he   l o w e r  

d e l i v e r y   s y s t e m   5 2 .  

The  s n u b b e r   a s s e m b l y   of  t he   l ower   d e l i v e r y  

s y s t e m   is  d r i v e n   by  a  gea r   t r a i n   c o n s i s t i n g   of  a  b e v e l  

g e a r   .  135,   a  r e c e p t i v e   b e v e l   g e a r   137,   a  t r a n s f e r   g e a r   1 3 9  
20  and  the   s n u b b e r   s h a f t   gea r   141.  The  b e v e l   g e a r   1 3 5 ,  

m o u n t e d   on  the   d r i v e   s h a f t   35,  e n g a g e s   the   r e c e p t i v e   b e v e l  

g e a r   137  m o u n t e d   on  the   end  of  t he   t r a n s f e r   a x l e   1 4 3 .  
A l so   a f f i x e d   to  the   t r a n s f e r   a x l e   143  is   the   t r a n s f e r   g e a r  
139  wh ich   d r i v e s   the   s n u b b e r   s h a f t   gea r   141  m o u n t e d   on  t h e  

25  s n u b b e r   s h a f t   131.  The  s n u b b e r   s h a f t   131  is   r o t a t a b l y  
m o u n t e d   to  the   f r ame   12  by  a p p r o p r i a t e   b e a r i n g   m e a n s .   T h e  
r a t i o   of  r e v o l u t i o n s   of  the   k n i f e   c y l i n d e r   to  the   s n u b b e r  

s h a f t   is  1  to  1 .  

As  b e s t   s een   in  F i g .   2,  the   l o w e r ,   l o w - s p e e d  
30  b e l t s   121  t r a v e r s e   an  i d l e r   r o l l e r   145  and  a  d r i v e   r o l l e r  

147.  The  d r i v e   r o l l e r   147  is  d r i v e n   by  a  s e p a r a t e ,  
v a r i a b l e   s p e e d   mo to r   (no t   shown)  by  b e l t   148  ( F i g .   4)  t o  
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aj.j.ww  vaj.j_ai.xuu  ui.  cne  s p e e a   or  tne   l o w e r ,   l o w - s p e e d   b e l t s  
121  i n d e p e n d e n t   of  the   r e m a i n d e r   of  t he   s y s t e m .   T h i s  
a l l o w s   t he   l e n g t h   of  o v e r l a p ,   when  s h i n g l i n g   the   s h e e t s ,  
to  be  v a r i e d .   I f   the   l o w e r ,   l o w - s p e e d   b e l t s   121  w e r e  

5  d r i v e n   by  the   d r i v e   s h a f t   35,  the   o n l y   way  to  v a r y   t h e  
l e n g t h   of  s h e e t   o v e r l a p   wou ld   be  to  c h a n g e   the   g e a r   r a t i o s  
by  p h y s i c a l l y   c h a n g i n g   t h e   g e a r s .  

The  s n u b b e r   w h e e l s   125  and  127,   m o u n t e d   on  t h e  
s n u b b e r   s u p p o r t   p l a t e   129,   snub  the   s h e e t s   a g a i n s t   t h e  

L0  f l a t   b e l t s   121  s l i g h t l y   b e f o r e   the   l o w e s t   p o i n t   of  t h e i r  
r o t a t i o n ,   t h e r e b y   d e c e l e r a t i n g   the   s h e e t s .   The  t e n s i o n i n g  
means   133  p e r m i t s   a d j u s t m e n t   of  the   amoun t   of  t e n s i o n   o n  
t he   b e l t s   129.   In  t he   p r e f e r r e d   e m b o d i m e n t   d e p i c t e d   i n  
F i g .   2,  t he   t e n s i o n i n g   means  133  i n c l u d e s   a  t e n s i o n i n g  

.5  r o l l e r   134  in  r o t a t i o n a l   c o n t a c t   w i t h   t he   b e l t s   121.   T h e  
b e l t s   121  a r e   s u b j e c t   to  c o n s t a n t   t e n s i o n i n g   t h r o u g h   t h e  
t e n s i o n i n g   r o l l e r   134  by  t he   p n e u m a t i c   t e n s i o n i n g   m e a n s  
136  commonly  known  in  t he   a r t .  

Once  the   s h e e t   has  been   d e c e l e r a t e d   by  t h e  
!0  s n u b b e r s ,   i t   is   now  l a i d   f l a t   a g a i n s t   t he   l o w e r ,   l o w - s p e e d  

b e l t s   121  and  t r a v e l l i n g   a t   a  much  r e d u c e d   s p e e d .  
S i m u l t a n e o u s l y ,   t he   s n u b b e r   w h e e l s   125  a r e   l i f t i n g   o f f   t h e  
s h e e t   and  the   n e x t   s u b s e q u e n t   s h e e t   is   e m e r g i n g   f r o m  
b e t w e e n   t he   o p p o s e d ,   h i g h - s p e e d   b e l t s   53  and  75.  As  s e e n  

5  in  F i g .   8,  t he   s n u b b e r   s u p p o r t   p l a t e   120  may  be  p r o v i d e d  
w i t h   a  p a i r   of  masks   130  w h i c h   a c t   to  dampen  any  m o v e m e n t  
of  t he   s h e e t s   a f t e r   t he   s n u b b e r   w h e e l s   l i f t   o f f   t he   s h e e t  
s u r f a c e .   The  s n u b b e r   s u p p o r t   p l a t e s   129  c o n t i n u e   t h e i r  
r o t a t i o n   and  the   s e c o n d   s n u b b e r   w h e e l s   127  now  p o s i t i v e l y  

0  g u i d e   and  t r a p   the   n e x t   s u b s e q u e n t   s h e e t   in  t he   s a m e  
manne r   as  p r e v i o u s l y   d e s c r i b e d .   H o w e v e r ,   t he   n e x t  
s u b s e q u e n t   s h e e t ,   t r a v e l l i n g   a t   a  h i g h e r   s p e e d ,   is   c a u s e d  
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to  o v e r x a p   tne   p r e v i o u s   s n e e t   t h e r e b y   a c h i e v i n g   t h e  
d e s i r e d   s h i n g l i n g   of  t he   s h e e t s .   The  l e n g t h   of  t h e  
o v e r l a p   is  d e t e r m i n e d   by  the   s p e e d   of  the   l o w e r ,   l o w - s p e e d  
b e l t s   121.  The  u p p e r   s n u b b e r   a s s e m b l y   151,   d e s c r i b e d  

5  b e l o w ,   o p e r a t e s   in  the   same  m a n n e r .  
D o w n s t r e a m   of  the   s n u b b e r   a r e a   a r e   a  p l u r a l i t y  

of  c o n t r o l l i n g   r o l l e r s   153  fo r   m a i n t a i n i n g   a l i g n m e n t   o f  
the   now  s h i n g l e d   s t r e a m   of  s h e e t s .   The  c o n t r o l l i n g  
r o l l e r s   153  a r e   r o t a t a b l y   m o u n t e d   on  the   arms  155  w h i c h  

L0  arms  155  a r e   a t t a c h e d   to  the   c o n t r o l l i n g   r o l l e r   s h a f t   1 5 7 .  
In  o p e r a t i o n ,   the   c o n t r o l l i n g   r o l l e r s   153  and  the   arms  1 5 5  
a r e   f r e e   to  f o l l o w   the   h e i g h t   of  the   s t r e a m   of  s h i n g l e d  
p a p e r .   A l s o ,   the   c o n t r o l l i n g   r o l l e r s   153  m a i n t a i n   a  
p o s i t i v e   c o n t r o l   ove r   t he   s h e e t s   to  p r e v e n t   m i s a l i g n m e n t  

L5  of  t he   s h e e t s .   M o r e o v e r ,   the   c o n t r o l l i n g   r o l l e r   s h a f t  
157,   and  c o n s e q u e n t l y   t he   c o n t r o l l i n g   r o l l e r s   153,   a r e  
a l s o   h o r i z o n t a l l y   a d j u s t a b l e   a l o n g   the   s h e e t   p a t h .   T h i s  
a d j u s t a b i l i t y   is   i m p o r t a n t   fo r   m a i n t a i n i n g   p o s i t i v e  
c o n t r o l   ove r   the   s h e e t s   when  s h e e t   l e n g t h s   a r e   c h a n g e d .  

10  S p e c i f i c a l l y ,   b e f o r e   a  s h e e t   is   d e c e l e r a t e d   by  t h e  
s n u b b e r s ,   the   p r e v i o u s   and  now  u n d e r l y i n g   s h e e t   c o m e s  
w i t h i n   the   p o s i t i v e   c o n t r o l   of  t he   c o n t r o l l i n g   r o l l e r s  
153.  In  t h i s   way,  when  the   s h e e t   is  d e c e l e r a t e d   a g a i n s t  
the   p r e v i o u s   s h e e t ,   t he   p r e v i o u s   and  u n d e r l y i n g   s h e e t  

!5  c a n n o t   become  m i s a l i g n e d   and  f o u l   the   s y s t e m .  
The  e l e m e n t s   of  the   u p p e r   d i v e r t e r   and  d e l i v e r y  

s y s t e m   a r e   f u n c t i o n a l l y   the   same  as  the   c o r r e s p o n d i n g  
e l e m e n t s   d e s c r i b e d   p r e v i o u s l y   w i t h   r e s p e c t   to  the   l o w e r  
d i v e r t e r   and  d e l i v e r y   s y s t e m ,   a l t h o u g h   the   e l e m e n t s   of  t h e  

10  u p p e r   s y s t e m   a r e   not   shown  in  d e t a i l .   N o n e t h e l e s s ,   t h e  
u p p e r   s y s t e m   is  e a sy   to  u n d e r s t a n d .  
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as  a  s n e e t   e m e r g e s   t rom  b e t w e e n   the   o p p o s e d  
f r o n t   n i p   r o l l e r s   21  and  23,  t he   l o w e r   d i v e r t e r   cams  4 5 ,  
47  and  49  g u i d e   the   s h e e t   a g a i n s t   t he   u p p e r ,   h i g h - s p e e d  
b e l t s   51  and  s u p p o r t   t he   s h e e t   a g a i n s t   t h e   u p p e r ,   h i g h -  

5  s p e e d   b e l t s   51  u n t i l   t he   s h e e t   t o t a l l y   p a s s e s   b e t w e e n   t h e  
o p p o s e d   u p p e r ,   h i g h - s p e e d   b e l t s   51  and  l o w e r ,   h i g h - s p e e d  
b e l t s   97  of  t he   u p p e r   d e l i v e r y   s e c t i o n .   The  u p p e r ,   h i g h -  
s p e e d   b e l t s   51  and  the   l o w e r ,   h i g h - s p e e d   b e l t s   97  t h e n  
d e l i v e r   t he   s h e e t s   to  t he   s n u b b i n g   a r e a   of  t he   u p p e r  

LO  d e l i v e r y   s y s t e m   50.  The  u p p e r ,   h i g h - s p e e d   b e l t s   t r a v e r s e  
i d l e r   r o l l e r s   21,  26  and  150  and  a  d r i v i n g   r o l l e r   1 5 2 .  
The  d r i v e   r o l l e r   152  is   d r i v e n   by  a  d r i v e   g e a r   154  m o u n t e d  
on  the   end  of  t he   a x l e   of  t he   d r i v e   r o l l e r   152.   The  d r i v e  
g e a r   154 ,   in  t u r n ,   i s   d r i v e n   by  the   d r i v e   g e a r   91  of  t h e  

L5  d r i v e   r o l l e r   83  of  t he   l o w e r   d e l i v e r y   s e c t i o n   52  by  m e a n s  
of  t he   i n t e r c o n n e c t i n g   g e a r   92  ( F i g .   3 ) .   The  l o w e r ,  
h i g h - s p e e d   b e l t s   t r a v e r s e   t h e   i d l e r   r o l l e r s   103  and  1 0 4  
and  a  d r i v e   r o l l e r   117.   The  d r i v e   r o l l e r   117  i s   d r i v e n  
t h r o u g h   a  g e a r   l i n k a g e   to  t he   d r i v e   s h a f t   35  ( n o t   s h o w n ) .  

-°  The  u p p e r   s n u b b e r   a s s e m b l y   151,   as  s e e n   i n  
F i g .   3,  i s   d r i v e n   by  the   l o w e r   s n u b b e r   s h a f t   g e a r   141  o n  
the   l o w e r   s n u b b e r   s h a f t   131  t h r o u g h   g e a r   159  e n g a g i n g  
u p p e r   s n u b b e r   s h a f t   g e a r   161.   T h i s   a l l o w s   b o t h   s n u b b e r  
s h a f t s   131^  and  132  to  r o t a t e   a t   t he   same  r a t i o   as  t h e  

15  a n v i l   c y l i n d e r   17  and  the   r o t a r y   k n i f e   c y l i n d e r   1 9 .  
H o w e v e r ,   t he   s n u b b e r   s h a f t s ,   b e i n g   of  s m a l l e r   d i a m e t e r ,  
r o t a t e   s l o w e r   t h e r e b y   a l l o w i n g   the   s n u b b e r   w h e e l s   t o  
r e m a i n   in  l o n g e r   c o n t a c t   w i t h   t he   i n d i v i d u a l   s h e e t s   d u r i n g  
d e c e l e r a t i o n .  

10  The  u p p e r   s n u b b e r   a s s e m b l y   151,   l i k e   t he   l o w e r  
s n u b b e r   a s s e m b l y   123,   c o m p r i s e s   two  r o t a t a b l y   m o u n t e d  
s n u b b e r   w h e e l s   163  and  165  r o t a t a b l y   m o u n t e d   on  t h e  
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snuDDer  s u p p o r t   p l a t e s   167.   The  l o w e r ,   l o w - s p e e d   b e l t s  
119,  a g a i n s t   which   the   u p p e r   s n u b b e r   s y s t e m   151  t r a p s   a n d  
d e c e l e r a t e s   s h e e t s ,   t r a v e r s e s   an  i d l e r   r o l l e r   169  and  a  
d r i v e   r o l l e r   171.  The  d r i v e   r o l l e r   171,   as  w i t h   the   d r i v e  

5  r o l l e r   147  of  the   l ower   d e l i v e r y   s y s t e m ,   is  d r i v e n   by  a  
v a r i a b l e   s p e e d   motor   fo r   r e a s o n s   a l s o   d e s c r i b e d  
p r e v i o u s l y .   S i m i l a r l y ,   fo r   d e c e l e r a t i o n   p u r p o s e s ,   t h e  
l o w e r ,   l o w - s p e e d   b e l t s   119  a r e   s u b j e c t   to  c o n t i n u o u s  
t e n s i o n i n g   means  173.  A d d i t i o n a l l y ,   a  d e c k p l a t e   may  b e  

10  i n s e r t e d   b e n e a t h   the   l o w e r ,   l o w - s p e e d   b e l t s ,   at   t he   p o i n t  
the   s n u b b e r s   c o n t a c t   t he   l o w e r ,   l o w - s p e e d   b e l t s   119,   t o  
a s s i s t   in  d e c e l e r a t i n g   the   s h e e t s   and  to  o b v i a t e   the   n e e d  
fo r   t he   t e n s i o n i n g   m e a n s .   H o w e v e r ,   deck  p l a t e s   i n c r e a s e  
s t a t i c   in  t he   s y s t e m   wh ich   is   h i g h l y   u n d e s i r a b l e .   A l s o ,  

15  as  d e s c r i b e d   in  c o n n e c t i o n   w i t h   the   l ower   d e l i v e r y   s y s t e m  
52,  once   the   s h e e t s   a r e   l a i d   f l a t   and  a r e   b e i n g   s h i n g l e d ,  
a  s e r i e s   of  c o n t r o l l i n g   r o l l e r s   180  m a i n t a i n   p o s i t i v e  
c o n t r o l   ove r   t he   s h e e t s   as  t h e y   a r e   c o n v e y e d   to  t he   n e x t  
o p e r a t i o n .  

20  An  a l t e r n a t i v e   e m b o d i m e n t   to  t he   p r e s e n t  
i n v e n t i o n   would   add  an  a d d i t i o n a l   p a i r   of  o p p o s e d   n i p  
r o l l e r s   d o w n s t r e a m   of  t he   n ip   r o l l e r s   21  and  23  wh ich   m a r k  
the   e n t r y   to  t he   d i v e r t i n g   s e c t i o n .   These   a d d i t i o n a l   n i p  
r o l l e r s   would   be  l o c a t e d   i n s i d e   the   p a t h   of  the   d i v e r t i n g  

25  cams  and  would   be  m o u n t e d   on  the   p l a t e s   99  in  t he   s a m e  
manner   as  the   i d l e r   r o l l e r s   77  and  103,   p r e v i o u s l y  
d e s c r i b e d ,   a r e   p r e s e n t l y   m o u n t e d .   T h i s   s t r u c t u r e   w o u l d  
a l l o w   the   d i v e r t e r   cams  to  r o t a t e   u n o b s t r u c t e d .   In  t h i s  

a r r a n g e m e n t ,   b o t h   t h e s e   newly   a d d e d   o p p o s e d ,   n ip   r o l l e r s  
10  as  w e l l   as  the   n ip   r o l l e r s   21  and  23  would   be  h o r i z o n t a l l y  

a d j u s t a b l e   a l o n g   the   c o n v e y o r   p a t h .   Th i s   a d d i t i o n a l   n i p  
w i l l   a c t   to  f u r t h e r   s t a b i l i z e   and  c o n t r o l   the   i n d i v i d u a l  
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-ww^w^  as  u . c j   a t e   cue  t roia   t,ne  wen  t>y  d e l a y i n g   t h e  
d i v e r t i n g   a c t i o n   u n t i l   t he   s h e e t s   a r e   h e l d   b e t w e e n   b o t h  
s e t s   of  o p p o s e d   n ip   r o l l e r s .   A d d i t i o n a l l y ,   by  a d d i n g   t h e  
nip   r o l l e r s   a t   a  p o s i t i o n   c l o s e r   to  the   d i v e r t e r s ,   t h e  

5  a n g l e   a t   w h i c h   t he   i n d i v i d u a l   s h e e t s   a r e   d i v e r t e d   i s  
d e c r e a s e d   and ,   s i m i l a r l y ,   the   s t r e s s   a s s o c i a t e d   w i t h   t h e  
d i v e r t i n g   is   d e c r e a s e d .  

W h i l e   t he   above   d e s c r i p t i o n   o n l y   shows  o n e  
e m b o d i m e n t   of  t he   i n v e n t i o n ,   t he   i n v e n t i o n   is   no t   l i m i t e d  

LO  t h e r e t o   s i n c e   one  may  make  m o d i f i c a t i o n ,   and  o t h e r  
e m b o d i m e n t s   of  the   p r i n c i p l e s   of  t h i s   i n v e n t i o n   w i l l   o c c u r  
to  t h o s e   s k i l l e d   in  t he   a r t   to  w h i c h   the   i n v e n t i o n  
p e r t a i n ,   p a r t i c u l a r l y   upon  c o n s i d e r i n g   the   f o r e g o i n g  
t e a c h i n g s   . 
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What  is  c l a i m e d   i s :  

1.  A  s h e e t   d i v e r t e r   and  d e l i v e r y   s y s t e m   c o m p r i s i n g :  
a  f i r s t   c o n v e y o r   means  i n c l u d i n g   c u t t i n g  

means  for   c u t t i n g   a  c o n t i n u o u s   web  i n t o   a  s t r e a m  
of  s e p a r a t e   s h e e t s ;  

a  s e c o n d   c o n v e y o r   and  t h i r d   c o n v e y o r   m e a n s  
each   h a v i n g   an  e n t r a n c e   and  e x i t   end ,   s a i d  
e n t r a n c e   ends   b e i n g   p o s i t i o n e d   a f t e r   s a i d  

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

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

means  c o n n e c t e d   w i t h   each   of  s a i d   s e c o n d  
and  t h i r d   c o n v e y o r   means  fo r   d e c e l e r a t i n g   a n d  

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

s e p a r a t e   s t r e a m s   of  s h i n g l e d   s h e e t s   to  a  
s u b s e q u e n t   p r i n t i n g   o p e r a t i o n .  

2.  A  s h e e t   d i v e r t e r   and  d e l i v e r y   s y s t e m   as  s e t  
f o r t h   in  c l a i m   1  w h e r e i n   s a i d   d i v e r t e r   means  a r e   a  
p l u r a l i t y   of  o p p o s i t e l y   r o t a t i n g   d i v e r t i n g   cams  d i s p o s e d  
a d j a c e n t   the   e n t r a n c e   end  of  s a i d   s e c o n d   and  t h i r d  

c o n v e y o r   m e a n s .  
3.  A  s h e e t   d i v e r t e r   and  d e l i v e r y   s y s t e m   as  s e t  

f o r t h   in  c l a i m   1  w h e r e i n   s a i d   c u t t i n g   means  c o m p r i s e s   a  
r o t a r y   c u t t i n g   c y l i n d e r   h a v i n g   at   l e a s t   one  k n i f e   b l a d e  

and  an  o p p o s e d   a n v i l   c y l i n d e r   w h e r e b y   a  c o n t i n u o u s   web  o f  

p r i n t e d   p a p e r   is  run  b e t w e e n   s a i d   c u t t i n g   c y l i n d e r   a n d  

a n v i l   c y l i n d e r   and  cu t   i n t o   s e p a r a t e   s h e e t s .  
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<*.  a  s n e e c   n a n a u n g   s y s t e m   t o r   r e c e i v i n g   a  m o v i n g ,  
c o n t i n u o u s   web,  c u t t i n g   s h e e t s   t h e r e f r o m ,   and  d i v e r t i n g  
a l t e r n a t e   s h e e t s   to  one  of  two  d e l i v e r y   p a t h s ,   c o m p r i s i n g :  

a  c u t t i n g   means  f o r   r e c e i v i n g   the   web  a n d  
c u t t i n g   the   web  i n t o   i n d i v i d u a l   s h e e t s ,   t h e r e b y  
f o r m i n g   a  s t r e a m   of  c u t   s h e e t s ;  

c o n v e y o r   means  p o s i t i o n e d   d o w n s t r e a m   of  t h e  
c u t t i n g   means  and  d e f i n i n g   f i r s t   and  s e c o n d   d e l i v e r y  
p a t h s   fo r   r e c e i v i n g   s h e e t   m a t e r i a l   f rom  the   c u t t i n g  
means   and  t r a n s p o r t i n g   s h e e t s   to  p r e d e t e r m i n e d   p o i n t s  
of  d e l i v e r y ,   t he   d e l i v e r y   p a t h s   b e i n g   d i s p o s e d   o n  
o p p o s i t e   s i d e s   of  t he   t r a v e l   p a t h   of  the   s h e e t  
m a t e r i a l   l e a v i n g   t he   c u t t i n g   means  and  each   d e l i v e r y  
p a t h   b e i n g   a t   l e a s t   p a r t i a l l y   d e f i n e d   by  a  c o n v e y o r  
s y s t e m   h a v i n g   an  e n t r y   p o r t i o n   and  an  e x i t   p o r t i o n  
d o w n s t r e a m   of  t he   e n t r y   p o r t i o n   f o r m i n g   the   p o i n t   o f  
d e l i v e r y   f o r   t h a t   d e l i v e r y   p a t h ,   in  e a c h   of  w h i c h  
d e l i v e r y   p a t h s   a  s h e e t   i s   t r a n s p o r t e d   u n d e r  
s u b s t a n t i a l l y   c o n t i n u o u s   c o n t r o l   f rom  the   e n t r y  
p o r t i o n   to   t h e   e x i t   p o r t i o n ;   a n d  

d i v e r t e r   means  fo r   a l t e r n a t e l y   d i v e r t i n g   t h e  
s h e e t   m a t e r i a l   c u t   by  t he   c u t t i n g   means  to  t he   e n t r y  
p o r t i o n   of  one  of  t he   two  d e l i v e r y   p a t h   c o n v e y o r  
s y s t e m s   u n d e r   s u b s t a n t i a l l y   c o n t i n u o u s   c o n t r o l ;  

t he   c u t t i n g   means   b e i n g   t i m e d   so  t h a t   t h e  
l e a d i n g   edge   of  t he   c o n t i n u o u s   web  is   r e c e i v e d   by  t h e  
c o n v e y o r   means  b e f o r e   t he   s h e e t   is   cu t   f rom  t h e   w e b .  
5.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  

\,  w h e r e i n   t he   c o n v e y o r   s y s t e m s   of  the   d e l i v e r y   p a t h s  
: o m p r i s e   c l o s e l y   s p a c e d ,   e n d l e s s   c o n v e y o r   b e l t s .  
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6.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  

4,  w h e r e i n   the   c o n v e y o r   means  f u r t h e r   c o m p r i s e s   a  p a i r   o f  

n ip   r o l l e r s   p o s i t i o n e d   a t   the   u p s t r e a m   end  of  t he   c o n v e y o r  

means  to  r e c e i v e   and  p o s i t i v e l y   e n g a g e   the   l e a d i n g   edge  o f  

the   c o n t i n u o u s   web  b e f o r e   the   s h e e t   is  cu t   f rom  the   w e b .  

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

4,  w h e r e i n   the   d i v e r t e r   means  c o m p r i s e s   f i r s t   and  s e c o n d  

s e t s   of  o p p o s i t e l y   r o t a t i n g   d i v e r t i n g   cams  d i s p o s e d   o n  

o p p o s i t e   s i d e s   of  t he   t r a v e l   p a t h   of  the   s h e e t   m a t e r i a l  

l e a v i n g   t he   c u t t i n g   means  and  r e c e i v e d   by  the   c o n v e y o r  

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

s i m i l a r l y   s h a p e d   cams  f i x e d   w i t h   r e s p e c t   to  a  common  a x i s  

fo r   r o t a t i o n   a b o u t   t he   a x i s   and  b e i n g   t i m e d   w i t h   t h e  

r e c e i p t   of  s h e e t   m a t e r i a l   by  the   c o n v e y o r   means  so  t h a t  

the   s h e e t s   a r e   a l t e r n a t e l y   d i v e r t e d   by  the   s e t   o f  

d i v e r t i n g   cams  f rom  the   i n i t i a l   t r a v e l   p a t h   of  t he   s h e e t  

m a t e r i a l   to  the   e n t r y   p o r t i o n   of  one  of  t he   two  d e l i v e r y  

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

c o n t r o l .  

8.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  

7,  w h e r e i n   a t   l e a s t   one  of  the   d i v e r t i n g   cams  of  e a c h   s e t  

is  a d j u s t a b l e   a l o n g   i t s   a s s o c i a t e d   a x i s .  

9.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  

4,  w h e r e i n _ t h e   c u t t i n g   means  c o m p r i s e s   a  r o t a t i n g   c u t t e r  

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

w i d t h   of  t he   web  and  an  o p p o s e d   a n v i l   member  c o o p e r a t i n g  

w i t h   the   c u t t i n g   b l a d e   to  d e f i n e   a  c u t t i n g   a r e a ,   t h e  

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

the   c o n v e y o r   m e a n s .  

10.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  

6,  w h e r e i n   t he   n ip   r o l l e r s   a r e   d r i v e n   at   an  o v e r s p e e d   s o  

t h a t   s h e e t s   cu t   f rom  the   web  a r e   s p a c e d   t h e r e f r o m .  
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j-j..  «.  s i i e e t   n a n a x i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  
4,  w h e r e i n   t he   d e l i v e r y   p a t h   c o n v e y o r   s y s t e m s   a r e   d r i v e n  
at  a  s p e e d   such   t h a t   s h e e t s   t r a n s p o r t e d   in  each   c o n v e y o r  
s y s t e m   a r e   s p a c e d   f rom  each   o t h e r   upon  a r r i v a l   a t   t he   e x i t  
p o r t i o n   of  t he   c o n v e y o r   s y s t e m .  

12.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  
4,  f u r t h e r   c o m p r i s i n g   a  d e l i v e r y   s y s t e m   f o r   r e c e i v i n g  
s h e e t s   a t   t he   p o i n t s   of  d e l i v e r y   of  e ach   d e l i v e r y   p a t h  
c o n v e y o r   s y s t e m ,   d e c e l e r a t i n g   the   s h e e t s ,   and  d e p o s i t i n g  
bhe  s h e e t s   on  a  d e l i v e r y   c o n v e y o r   o p e r a t i n g   a t   a  s p e e d  
Less  t h a n   t h e   s p e e d   of  t he   s h e e t s   a t   t he   p o i n t   o f  
l e l i v e r y ,   so  t h a t   t h e   d e c e l e r a t e d   s h e e t s   w i l l   o v e r l a p   i n  
s h i n g l e d   r e l a t i o n   on  the   d e l i v e r y   c o n v e y o r .  

13.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  
L2,  w h e r e i n   e a c h   d e l i v e r y   s y s t e m   c o m p r i s e s :  

a  c o n v e y o r   s y s t e m   p o s i t i o n e d   d o w n s t r e a m   of  t h e  
p o i n t   of  d e l i v e r y ,   d r o p p e d   r e l a t i v e   to  t he   t r a v e l  
p a t h   of  t he   s t r e a m   of  s h e e t s   e x i t i n g   the   p o i n t   o f  
d e l i v e r y   and  h a v i n g   a  c o n v e y i n g   s u r f a c e   f a c i n g   t h e  
s h e e t   t r a v e l   p a t h ;   and  a  s n u b b i n g   means  p o s i t i o n e d  
n e a r   t he   u p s t r e a m   end  of  t he   c o n v e y o r   s y s t e m   f o r  
t r a p p i n g   e a c h   of  t he   i n c o m i n g   s h e e t s   a g a i n s t   t h e  
c o n v e y i n g   s u r f a c e   of  t he   c o n v e y o r   s y s t e m   so  t h a t   e a c h  
s h e e t s   i s   t h e r e b y   d e c e l e r a t e d   to  t he   s p e e d   of  t h e  
c o n v e y i n g   s u r f a c e ;   t he   c o n v e y i n g   s u r f a c e   b e i n g  
o p e r a t e d   a t   a  s p e e d   l e s s   t h a n   the   s p e e d   of  the   s h e e t s  
e x i t i n g   the   p o i n t   of  d e l i v e r y ,   and  the   s n u b b i n g   m e a n s  
b e i n g   t i m e d   w i t h   r e s p e c t   to  t he   a r r i v a l   of  the   s h e e t s  
so  t h a t   a  s h e e t   is  t r a p p e d   a g a i n s t   t he   c o n v e y i n g  
s u r f a c e   of  t he   c o n v e y o r   s y s t e m   s u b s t a n t i a l l y   as  t h e  
t a i l   of  the   s h e e t   e x i t s   t he   p o i n t   of  d e l i v e r y .  
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14.  A  s h e e t   h a n d l i n g   s y s t e m   fo r   r e c e i v i n g   a  s t r e a m  

:>f  m o v i n g ,   r e g u l a r l y   s p a c e d   a p a r t   s h e e t s   f rom  a  p o i n t   o f  

i e l i v e r y ,   d e c e l e r a t i n g   the   s h e e t s ,   and  p l a c i n g   t h e  

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

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

p o i n t   of  d e l i v e r y ,   d r o p p e d   r e l a t i v e   to  the   t r a v e l  

p a t h   of  t he   s t r e a m   of  s h e e t s   e x i t i n g   the   p o i n t   o f  

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

s h e e t   t r a v e l   p a t h ;   and  a  s n u b b i n g   means  p o s i t i o n e d  

n e a r   the   u p s t r e a m   end  of  t he   c o n v e y o r   s y s t e m   f o r  

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

c o n v e y i n g   s u r f a c e   of  t he   c o n v e y o r   s y s t e m   so  t h a t   e a c h  

s h e e t   is   t h e r e b y   d e c e l e r a t e d   to  the   s p e e d   of  t h e  

c o n v e y i n g   s u r f a c e ;   t he   c o n v e y i n g   s u r f a c e   b e i n g  

o p e r a t e d   a t   a  s p e e d   l e s s   t h a n   the   s p e e d   of  t he   s h e e t s  

e x i t i n g   the   p o i n t   of  d e l i v e r y ,   and  the   s n u b b i n g   m e a n s  

b e i n g   t i m e d   w i t h   r e s p e c t   to  t he   a r r i v a l   of  the   s h e e t s  

so  t h a t   a  s h e e t   is   t r a p p e d   a g a i n s t   t he   c o n v e y i n g  

s u r f a c e   of  the   c o n v e y o r   s y s t e m   s u b s t a n t i a l l y   as  t h e  

t a i l   of  t he   s h e e t   e x i t s   t he   p o i n t   of  d e l i v e r y .  

15.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  

14,  w h e r e i n   the   s n u b b i n g   means  is  t i m e d   w i t h   r e s p e c t   t o  

the   a r r i v a l   of  the   s h e e t s   so  t h a t   a  s h e e t   is  t r a p p e d  

a g a i n s t   the   c o n v e y i n g   s u r f a c e   of  the   c o n v e y o r   s y s t e m   j u s t  

b e f o r e   the   t a i l   of  the   s h e e t   e x i t s   the   p o i n t   of  d e l i v e r y .  

16.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  

14,  w h e r e i n   the   s n u b b i n g   means  is   t i m e d   w i t h   r e s p e c t   t o  

the   a r r i v a l   of  the   s h e e t s   so  t h a t   a  s h e e t   is  t r a p p e d  

a g a i n s t   the   c o n v e y i n g   s u r f a c e   of  the   c o n v e y o r   s y s t e m  

i m m e d i a t e l y   a f t e r   t he   t a i l   of  t he   s h e e t   e x i t s   t he   p o i n t   o f  

d e l i v e r y .  



0 2 4 4 6 5 0  

«  s u c c l   u a u u i i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  
14,  w h e r e i n   the   p o i n t   of  d e l i v e r y   i s   d e f i n e d   by  t h e  
d i s c h a r g e   end  of  a  c o n v e y o r   s y s t e m   c o m p r i s i n g   c l o s e l y  
s p a c e d ,   e n d l e s s   c o n v e y o r   b e l t s .  

18.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  
14,  w h e r e i n   t he   s n u b b i n g   means  c o m p r i s e s   a  p l u r a l i t y   o f  
a l i g n e d   s n u b b e r s   m o u n t e d   on  a  common  a x i s   fo r   r o t a t i o n ,  
bhe  common  a x i s   b e i n g   p o s i t i o n e d   s u b s t a n t i a l l y  
p e r p e n d i c u l a r   to  t he   t r a v e l   p a t h   of  t he   i n c o m i n g   s h e e t s  
and  p a r a l l e l   to  t he   c o n v e y i n g   s u r f a c e   of  t he   c o n v e y o r  
s y s t e m .  

19.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  
L8,  w h e r e i n   e a c h   s n u b b i n g   means   c o m p r i s e s   a  s n u b b e r   p l a t e  
r o t a t a b l y   m o u n t e d   on  a  common  a x i s ,   s a i d   s n u b b e r   p l a t e  
l a v i n g   an  o u t e r   p e r i m e t e r   m o u n t e d   to  w h i c h   a r e   a  p a i r   o f  
r r e e l y   r o t a t i n g   s n u b b i n g   w h e e l s   180°  a p a r t ,   and  t h e  
s n u b b i n g   means   b e i n g   t i m e d   w i t h   the   a r r i v a l   of  the   s h e e t s  
io  t h a t   t h e   s n u b b i n g   w h e e l s   of  a  s n u b b e r   a l t e r n a t i n g l y   a c t  
:o  t r a p   s u c c e s s i v e   s h e e t s   a g a i n s t   t he   c o n v e y i n g   s u r f a c e .  

20.  A"  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  
9,  w h e r e i n   e a c h   s n u b b e r   f u r t h e r   c o m p r i s e s   a  t r a i l i n g  
leans  f o r   u r g i n g   t he   p o r t i o n   of  a  t r a p p e d   s h e e t   u p s t r e a m  
if  t h e   s n u b b e r   w h e e l   to  t he   c o n v e y i n g   s u r f a c e .  

21.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  
4,  w h e r e i n   the   c o n v e y o r   s y s t e m   c o m p r i s e s   a  p l u r a l i t y   o f  
a t e r a l l y   s p a c e d ,   e n d l e s s   c o n v e y o r   b e l t s   and  the   c o n v e y i n g  
u r f a c e   i s   t he   s u r f a c e   of  t h e   b e l t s   f a c i n g   the   s h e e t  
r a v e l   p a t h .  
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22.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  

14,  f u r t h e r   c o m p r i s i n g   a  r o l l e r   means  p o s i t i o n e d  
d o w n s t r e a m   of  t he   s n u b b i n g   means  and  r e s t i n g   a g a i n s t   t h e  

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

t r a n s p o r t e d   on  the   c o n v e y i n g   s u r f a c e   a g a i n s t   s a m e .  
23.  A  s h e e t   h a n d l i n g   s y s t e m   in  a c c o r d a n c e   w i t h   c l a i m  

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

the   c o n v e y o r   b e l t s   fo r   m a i n t a i n i n g   a  d e s i r e d   t e n s i o n   i n  
the   b e l t s .  
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