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Signature  handling  apparatus. 

  Sheet  material  handling  apparatus  comprising  a  trans- 
fer  vehicle  (28)  movable  along  a  guide  track  (26)  between 
a  stack  pickup  position  and  a  stack  discharge  position.  The 
transfer  vehicle  has  a  clamping  mechanism  (30)  for  clamp- 
ing  a  stack  of  signatures  at  the  stack  pickup  position  and  for 
removing  the  stack  of  signatures  from  the  stack  pickup 
position.  The  clamping  mechanism  (30)  is  adapted  to  main- 
tain  clamping  engagement  with  the  stack  of  signatures  as 
the  transfer  vehicle  (28)  is  moved  along  the  guide  track  (26) 
away  from  the  stack  pickup  position  and  to  the  stack  delivery 
position,  and  the  clamping  mechanism  is  releasable  from 
the  stack  of  signatures  at  the  stack  delivery  position. 



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

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  t he   h a n d l i n g   o f  

s i g n a t u r e s   t h a t   a re   d e l i v e r e d   f rom  a  p r i n t i n g   p r e s s .   I t  

r e l a t e s   p a r t i c u l a r l y   to  a  s y s t e m   in  w h i c h   s i g n a t u r e s  

d e l i v e r e d   f rom  t he   p r e s s   a r e   f o r m e d   i n t o   s t a c k s ,   and  t h e  

s t a c k s   a re   t h e n   c l a m p e d   by  a  t r a n s f e r   v e h i c l e   a n d  

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

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

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

t r a n s p o r t e d   to  a  t y i n g   s t a t i o n   w h e r e   t h e y   a r e   t i e d   i n t o  

l o g s .   If   i t   is  d e s i r e d ,   end  b o a r d s   may  be  a s s o c i a t e d   w i t h  

the   s t a c k   b e f o r e   i t   is  t i e d .   A f t e r   the   s t a c k s   o f  

s i g n a t u r e s   a r e   t i e d ,   t h e y   can  be  l o a d e d   o n t o   p a l l e t s ,  

t a k e n   to  a  s t o r a g e   l o c a t i o n ,   and  l a t e r   r e m o v e d   f rom  t h e  

s t o r a g e   l o c a t i o n   and  d e l i v e r e d   to  an  a s s e m b l i n g   s t a t i o n  

w h e r e   t h e y   a r e   c o l l a t e d   i n t o   m a g a z i n e s   and  o t h e r  

p u b l i c a t i o n s .  



In  t r a n s p o r t i n g   s t a c k s   of  s i g n a t u r e s   f rom  a  s t a c k i n g  

s t a t i o n   to  a  t y i n g   s t a t i o n ,   i t   is  known  to  use   a  

c o n v e y o r .   I t   is   a l s o   known  to  use   a  f o r k   l i f t   t r u c k .  

H o w e v e r ,   n e i t h e r   of  t h o s e   t e c h n i q u e s   m a i n t a i n s   a  p o s i t i v e  

c l a m p i n g   of  t he   s t a c k   of  s i g n a t u r e s   as  i t   is  b e i n g  

t r a n s p o r t e d   b e t w e e n   the   s t a t i o n s .   T h u s ,   t h e r e   is   a  

p o s s i b i l i t y   f o r   t he   s t a c k   to  become  d i s a r r a y e d   as  i t   i s  

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

a c u t e   w h e r e   i t   is  d e s i r e d   to  o p e r a t e   t he   c o n v e y o r   or  t h e  

f o r k   l i f t   t r u c k   at   a  h i g h   r a t e   of  s p e e d .  

An  a l t e r n a t i v e   to  c o n v e y i n g   s t a c k s   of  s i g n a t u r e s   f r o m  

a  s t a c k i n g   s t a t i o n   to  a  t y i n g   s t a t i o n   is   to  p r o v i d e   a  

s e p a r a t e   t y i n g   s t a t i o n   fo r   e a c h   s t a c k i n g   s t a t i o n .  

H o w e v e r ,   fo r   p r i n t i n g   p r e s s e s   w i t h   m u l t i p l e   d e l i v e r i e s ,  

w h i c h   is  common,  t h a t   a l t e r n a t i v e   is  e x p e n s i v e .   A l s o ,   i t  

r e q u i r e s   t h a t   e ach   s t a c k i n g   s t a t i o n   be  d e s i g n e d   to  h a n d l e  

t h e   s i t u a t i o n   w h e r e   t he   t y i n g   s t a t i o n   a s s o c i a t e d   w i t h   t h a t  

s t a c k i n g   s t a t i o n   f a i l s .   O t h e r w i s e ,   f a i l u r e   of  one  t y i n g  

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

p r e s s .  

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

The  p r e s e n t   i n v e n t i o n   h a n d l e s   s i g n a t u r e s   in  a  way  t h a t  

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

v e h i c l e   w i t h   a  s t a c k   c l a m p i n g   m e c h a n i s m   w h i c h   can  ( i)   m o v e  

a l o n g   a  g u i d e   t r a c k   to  a  s t a c k   p i c k u p   p o s i t i o n   ( e . g . ,   a  .  



s t a c k e r ) ,   ( i i )   p o s i t i v e l y   c l a m p   a  s t a c k   of  s i g n a t u r e s   a t  

the  s t a c k   p i c k u p   p o s i t i o n ,   and  ( i i i )   t r a n s p o r t   the   s t a c k  

a l o n g   the   g u i d e   t r a c k   to  a  d e l i v e r y   p o s i t i o n   ( e . g . ,   a  

t y i n g   s t a t i o n )   w h i l e   m a i n t a i n i n g   p o s i t i v e   c l a m p i n g   of  t h e  

s t a c k .   By  m a i n t a i n i n g   p o s i t i v e   c l a m p i n g   of  t he   s t a c k ,   t h e  

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

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

s i g n a t u r e s   can  be  t r a n s p o r t e d   a t   t he   h i g h e s t   s p e e d   t h e  

t r a n s f e r   v e h i c l e   can  o p e r a t e   a t .  

A c c o r d i n g   to  a n o t h e r   a s p e c t   of  t he   i n v e n t i o n ,   t h e  

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

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

g u i d e .   When  t he   t r a n s f e r   v e h i c l e   is  a t   t he   t y i n g   s t a t i o n ,  

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

on  t he   t y i n g   s t a t i o n   to  d e f i n e   a  g u i d e   s t r a p   w h i c h   g u i d e s  

a  s t r a p   a r o u n d   a  s t a c k   of  s i g n a t u r e s .  

Wi th   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   i n v e n t i o n ,  

s i g n a t u r e s   f rom  p l u r a l   p r e s s   d e l i v e r i e s   can  be  t i e d   at  a  

common,  r e m o t e   l o c a t i o n   w i t h   p l u r a l   t y e r s .   T h u s ,   e a c h  

s t a c k i n g   s t a t i o n   does   not   have   to  be  a d a p t e d   to  h a n d l e   a  

s i t u a t i o n   w h e r e   a  t y e r   f a i l s .  

A c c o r d i n g   to  s t i l l   a n o t h e r   a s p e c t   of  the   i n v e n t i o n ,   a n  

end  b o a r d   is  a s s o c i a t e d   w i t h   end  of  t he   s t a c k .   When  a  

s t a c k   is  c o m p l e t e d ,   i t   is  d e p o s i t e d   o n t o   an  i n t e r m e d i a t e  

member   in  p o s i t i o n   to  be  p i c k e d   up  by  t he   t r a n s f e r  

v e h i c l e .   As  the   c l a m p i n g   m e c h a n i s m   moves   ove r   to  a  



s t a c k e r   to  p i c k   up  a  s t a c k ,   i t   c a r r i e s   w i t h   i t   an  e n d  

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

m e c h a n i s m   is  at   t he   s t a c k e r ,   t he   end  b o a r d   is  d e p o s i t e d  

w i t h   t he   s t a c k e r ,   and  the   s t a c k e r   a s s o c i a t e s   t h a t   e n d  

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

F u r t h e r ,   t he   c l a m p i n g   m e c h a n i s m   no t   o n l y   b r i n g s   an  e n d  

b o a r d   o v e r   to  t h e   s t a c k e r ,   bu t   a l s o   c o n t a i n s   a  means   w h i c h  

s t r i p s   the   end  b o a r d   t h e r e f r o m   and  d e p o s i t s   the   end  b o a r d  

on  t h e   s t a c k e r   as  t h e   c l a m p i n g   m e c h a n i s m   e n g a g e s   a  s t a c k .  

The  c l a m p i n g   m e c h a n i s m   is   d e s i g n e d   to  h o l d   an  end  b o a r d   a s  

the   c l a m p i n g   m e c h a n i s m   is  m o v i n g   to  t he   s t a c k e r ,   and  t h e  

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

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

m e c h a n i s m   c l a m p s   a  s t a c k   of  s i g n a t u r e s .  

The  c l a m p i n g   m e c h a n i s m   has  a  p a i r   of  c l a m p i n g  

a s s e m b l i e s   t h a t   move  t o w a r d   e a c h   o t h e r   to  c l a m p   a  s t a c k   o f  

s i g n a t u r e s ,   and  a t   l e a s t   one  of  t he   c l a m p i n g   a s s e m b l i e s  

c o m p r i s e s   a  p a i r   of  c l a m p   m e m b e r s   w h i c h   a r e   a c t u a t e d  

s i m u l t a n e o u s l y ,   bu t   can  move  i n d e p e n d e n t l y   of  o n e  

a n o t h e r .   S i n c e   the   c l a m p   member s   can  move  i n d e p e n d e n t l y ,  

t h e y   can  move  to  t he   e x t e n t   n e c e s s a r y   to  a p p l y   c l a m p i n g  

p r e s s u r e   to  d i f f e r e n t   p o r t i o n s   of  a  s t a c k ,   even   i f   t h o s e  

d i f f e r e n t   p o r t i o n s   of  t he   s t a c k   a r e   i n i t i a l l y   at  d i f f e r e n t  

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

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

s i g n a t u r e s   do  t e n d   to  be  at  a  d i f f e r e n t   h e i g h t   t h a n   t h e  

u n f o l d e d   e d g e s .  



The  c l a m p i n g   m e c h a n i s m   is  a l s o   d e s i g n e d   to  p o s i t i v e l y  

c o n t a i n   a  s t a c k   of  s i g n a t u r e s   when  the   s t a c k   i s   r e m o v e d  

f rom  t he   s t a c k e r   and  is  b e i n g   t r a n s p o r t e d   to  a  d e l i v e r y  

p o s i t i o n .   A  s t a c k   of  s i g n a t u r e s   n o r m a l l y   has   a  g e n e r a l l y  

r e c t a n g u l a r   s o l i d   g e o m e t r y ,   w i t h   f o u r   s i d e s   and  two  e n d  

s u r f a c e s .   D u r i n g   the   c l a m p i n g   p r o c e s s ,   t he   t op   and  b o t t o m  

c l a m p i n g   a s s e m b l i e s   e n g a g e   t h e   two  end  s u r f a c e s ,   and  o n e  

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

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

s i g n a t u r e s .   S t i l l   f u r t h e r ,   t he   c l a m p i n g   m e c h a n i s m  

i n c l u d e s   a  back   r e t a i n e r   member  w h i c h   c o n t a i n s   one  of  t h e  

r e m a i n i n g   s i d e s   of  a  s i g n a t u r e   s t a c k ,   and  a  p a i r   o f  

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

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

has  been   w i t h d r a w n   f rom  a  s t a c k e r ,   to  c o m p l e t e   t h e  

c o n t a i n m e n t   of  the   s t a c k .   T h u s ,   t h e   c l a m p i n g   m e c h a n i s m  

c o n t a i n s   a l l   of  t h e   s i d e s   and  t he   ends   of  t he   s t a c k   o f  

s i g n a t u r e s   a f t e r   the   s t a c k   is   w i t h d r a w n   f rom  the   s t a c k e r .  

A c c o r d i n g   to  y e t   a n o t h e r   a s p e c t   of  t he   p r e s e n t  

i n v e n t i o n ,   t he   s t a c k e r   has  a  ma in   member  w h i c h   moves   a l o n g  

a  p a t h   b e t w e e n   a  s t a c k   r e c e i v i n g   p o s i t i o n   and  an  end  b o a r d  

r e c e i v i n g   p o s i t i o n .   As  i t   moves   f rom  the   s t a c k   r e c e i v i n g  

p o s i t i o n   t o w a r d   t h e   end  b o a r d   r e c e i v i n g   p o s i t i o n ,   t h e   m a i n  

member  d e p o s i t s   a  s t a c k   of  s i g n a t u r e s   on  an  i n t e r m e d i a t e  

member  w h i c h   h o l d s   t h e   s t a c k   in  p o s i t i o n   to  be  e n g a g e d   b y  

a  c l a m p   on  the   t r a n s f e r   v e h i c l e .   As  the  ma in   member  m o v e s  



f rom  t he   end  b o a r d   r e c e i v i n g   p o s i t i o n ,   t he   i n t e r m e d i a t e  

member  moves  ou t   of  i t s   way,  so  t h a t   the   ma in   m e m b e r ,   w i t h  

an  end  b o a r d   t h e r e o n ,   can  move  back   a l o n g   the   p a t h   t o  

r e c e i v e   a  new  s t a c k   w i t h o u t   b e i n g   i m p e d e d   by  t h e  

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

Yet  s t i l l   a n o t h e r   a s p e c t   of  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  t h e   m a n n e r   in  w h i c h   t h e   m a i n   member  r e c e i v e s   a  

s t a c k   at   the   s t a c k   r e c e i v i n g   p o s i t i o n .   S p e c i f i c a l l y ,   a n  

i n t e r c e p t o r   w i t h   a  p a r t i a l   s t a c k   t h e r e o n ,   moves   t o w a r d   t h e  

main   member  as  the   ma in   member  moves   t o w a r d   the   s t a c k  

r e c e i v i n g   p o s i t i o n .   At  t he   s t a c k   r e c e i v i n g   p o s i t i o n ,   t h e  

main   member  s t o p s ,   and  the   i n t e r c e p t o r   c o n t i n u e s   to  m o v e  

t o w a r d   t h e   m a i n   m e m b e r .   As  t h e   i n t e r c e p t o r   moves   t o w a r d  

the   s t o p p e d   ma in   m e m b e r ,   means   c a r r i e d   by  the   ma in   m e m b e r  

e n g a g e s   t he   s t a c k   and  s t r i p s   t he   s t a c k   f rom  t h e  

i n t e r c e p t o r .   Ths  s t r i p p i n g   means   h o l d s   the   s t a c k   a b o v e  

t he   m a i n   m e m b e r ,   and  t h e   i n t e r c e p t o r   is  t h e n   w i t h d r a w n  

from  the   s t a c k   w i t h   m i n i m a l   f r i c t i o n a l   e n g a g e m e n t .   T h e n ,  

t he   s t r i p p i n g   means   is  d i s e n g a g e d   f rom  t he   s t a c k ,   and  t h e  

s t a c k   d i r e c t l y   e n g a g e s   the   ma in   member  to  c o m p l e t e   t h e  

t r a n s f e r   of  t he   s t a c k   f rom  the   i n t e r c e p t o r   to  t h e   m a i n  

m e m b e r .  

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

T h e s e   and  o t h e r   f e a t u r e s   of  t he   p r e s e n t   i n v e n t i o n   w i l l  

become  f u r t h e r   a p p a r e n t   f rom  the   f o l l o w i n g   s p e c i f i c a t i o n  

t a k e n   t o g e t h e r   w i t h   t he   a c c o m p a n y i n g   d r a w i n g s   w h e r e i n :  



F i g .   1  is  a  s c h e m a t i c   i l l u s t r a t i o n   of  p a r t   of  a  

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

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

i n v e n t i o n ;  

F i g .   2  s c h e m a t i c a l l y   i l l u s t r a t e s   a  t r a n s f e r   v e h i c l e  

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

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

in  r e t r a c t e d   p o s i t i o n s ;  

F i g .   3  s c h e m a t i c a l l y   i l l u s t r a t e s   the   t r a n s f e r   v e h i c l e  

d i s p o s e d   at  an  o p e r a t i n g   s t a t i o n ,   w i t h   one  of  i t s   c l a m p i n g  

m e c h a n i s m s   in  an  e x t e n d e d   p o s i t i o n   at  the   o p e r a t i n g  

s t a t i o n ;  

F i g .   4  s c h e m a t i c a l l y   i l l u s t r a t e s   a p p a r a t u s   fo r   f o r m i n g  

a  gap  in  t he   s i g n a t u r e s   b e i n g   d e l i v e r e d   f rom  a  p r i n t i n g  

p r e s s   to  a  s t a c k e r ;  

F i g .   5  s c h e m a t i c a l l y   i l l u s t r a t e s   a  s t a c k e r   f o r  

s t a c k i n g   s i g n a t u r e s   d e l i v e r e d   f rom  a  p r i n t i n g   p r e s s ,   w i t h  

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

s t a c k   p i c k u p   p o s i t i o n ;  

F i g s .   6-9  s c h e m a t i c a l l y   i l l u s t r a t e s   o p e r a t i o n   o f  

c e r t a i n   p a r t s   of  a  s t a c k e r   in  f o r m i n g   a  s t a c k   o f  

s i g n a t u r e s ;  

F i g .   10  s c h e m a t i c a l l y   i l l u s t r a t e s   the   o p e r a t i o n   o f  

c e r t a i n   p o r t i o n s   of  a  s t a c k e r   in  h a n d l i n g   an  end  b o a r d ;  

F i g .   11  i l l u s t r a t e s   one  s i d e   of  a  c l a m p i n g   m e c h a n i s m  

c a r r i e d   by  t he   t r a n s f e r   v e h i c l e ;  



F i g .   12  i l l u s t r a t e s   t he   f r o n t   ( s i g n a t u r e   f a c i n g )   s i d e  

of  the   c l a m p i n g   m e c h a n i s m ;  

F i g s .   13  and  14  s c h e m a t i c a l l y   i l l u s t r a t e   the   o p e r a t i o n  

of  a  c l a m p i n g   m e c h a n i s m   on  t h e   t r a n s f e r   v e h i c l e   as  i t  

e n g a g e s   a  s t a c k   of  s i g n a t u r e s   f rom  a  s t a c k e r ;  

F i g .   15  s c h e m a t i c a l l y   i l l u s t r a t e s   a  p a r t   of  t h e  

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

t h e r e o n ;  

F i g .   16  s c h e m a t i c a l l y   i l l u s t r a t e s   the   s t r u c t u r e   f o r  

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

t r a c k ;  

F i g .   17  s c h e m a t i c a l l y   i l l u s t r a t e s   the   d r i v e   m e c h a n i s m  

wh ich   p r o p e l s   t h e   t r a n s f e r   v e h i c l e   a l o n g   the   g u i d e   t r a c k ;  

F i g .   18  s c h e m a t i c a l l y   i l l u s t r a t e s   the   o p e r a t i n g  

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

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

the   v a r i o u s   s t a t i o n s ;  

F i g .   19  s c h e m a t i c a l l y   i l l u s t r a t e s   the   s t r a p   g u i d e  

p o r t i o n s   f o r m e d   on  t he   t r a n s f e r   v e h i c l e   and  on  a  t y e r  

m e c h a n i s m ;  

F i g .   20  is   a  s c h e m a t i c   i l l u s t r a t i o n   of  a  s e c t i o n   of  a  

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

F i g .   21  s c h e m a t i c a l l y   i l l u s t r a t e s   d i r e c t   d e l i v e r y   of  a  

s t a c k   of  s i g n a t u r e s   to  a  c o n t a i n e r   by  t h e   t r a n s f e r   v e h i c l e ;  

F i g .   22  s c h e m a t i c a l l y   i l l u s t r a t e s   how  the   o r i e n t a t i o n  

of  a  s t a c k   of  s i g n a t u r e s   is  c h a n g e d   as  t h e   s t a c k   o f  

s i g n a t u r e s   is   d e l i v e r e d   d i r e c t l y   to  a  c o n t a i n e r .  



F i g .   23  is  a  s e c t i o n a l   v i ew   of  p a r t   of  the   c l a m p i n g  

m e c h a n i s m   of  F i g .   l l ,   t a k e n   a l o n g   the   l i n e   1 1 - 1 1 ,   a n d  

s h o w i n g   t he   f r o n t   r e t a i n e r   m e m b e r s ;  

F i g .   24  is   a  f r a g m e n t a r y ,   s c h e m a t i c   i l l u s t r a t i o n   o f  

t h e   way  t he   top   c l a m p   m e m b e r s   can  move  i n d e p e n d e n t l y   i n  

c l a m p i n g   a  s t a c k   of  s i g n a t u r e s ;   a n d  

F i g .   25  is  a  f r a g m e n t a r y ,   s c h e m a t i c   i l l u s t r a t i o n   o f  

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

s i d e   t h e r e o f ,   and  s h o w i n g  t h e   m a n n e r   in  w h i c h   an  end  b o a r d  

s u p p o r t e d   at  t he   b o t t o m   of  the   c l a m p i n g   m e c h a n i s m   i s  

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

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

F i g .   1  i l l u s t r a t e s   a  s y s t e m   w i t h   a  p r i n t i n g   p r e s s   1 0 ,  

a  p l u r a l i t y   of  d e l i v e r y   c o n v e y o r s   12,  e a c h   of  w h i c h  

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

the   p r e s s   10,  and  a  p l u r a l i t y   of  a d j a c e n t   s t a c k e r s   1 4 ,  

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

of  the  d e l i v e r y   c o n v e y o r s   12.  A  t y i n g   s t a t i o n   1 6 ,  

c o m p r i s i n g   a  p a i r   of  t y e r   m e c h a n i s m s   18,   is  d i s p o s e d  

a d j a c e n t   the   s t a c k e r s   14.  At  the   t y i n g   s t a t i o n   16,  s t a c k s  

of  s i g n a t u r e s   can  be  t i e d   i n t o   l o g s   or  b u n d l e s .   An  e n d  

b o a r d   f e e d i n g   s t a t i o n   20,  c o m p r i s i n g   a  p a i r   of  end  b o a r d  

f e e d i n g   m e c h a n i s m s   22,  is  d i s p o s e d   a d j a c e n t   t h e   t y i n g  

s t a t i o n   16.  The  end  b o a r d   f e e d i n g   s t a t i o n   20  c o n t a i n s   a  

s u p p l y   of  end  b o a r d s   t h a t   can  be  p i c k e d   up  by  a  t r a n s f e r  .  

v e h i c l e   2 8 .  



A  g u i d e   t r a c k   24,  d e f i n e d   by  a  p a i r   of  s p a c e d ,  

p a r a l l e l   r a i l s   26,  r u n s   p a s t   the   f o r e g o i n g   s t a t i o n s ,   a n d  

t h e   t r a n s f e r   v e h i c l e   28  is  m o v a b l e   a l o n g   the   g u i d e   t r a c k  

24  b e t w e e n   the   v a r i o u s   s t a t i o n s .   The  t r a n s f e r   v e h i c l e   28 

can  (i)  p i c k   up  p a i r s   of  end  b o a r d s   at   t h e   end  b o a r d  

f e e d i n g   s t a t i o n   20,  ( i i )   move  o v e r   to  a  s t a c k   p i c k u p  

p o s i t i o n   d i s p o s e d   a d j a c e n t   a  p a i r   of  s t a c k e r s   14,   ( i i i )  

c l a m p   and  r emove   s t a c k s   of  s i g n a t u r e s   f rom  two  of  t h e  

s t a c k e r s   14  w h i l e   a s s o c i a t i n g   end  b o a r d s   w i t h   t h e   s t a c k s ,  

and  ( iv )   t r a n s f e r   the   s t a c k s   of  s i g n a t u r e s   to  t he   t y i n g  

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

l o g s .  

The  t r a n s f e r   v e h i c l e   28  has   a  p a i r   of  c l a m p i n g  

m e c h a n i s m s   30,  e a c h   of  w h i c h   can  c l a m p   a  s t a c k   o f  

s i g n a t u r e s   t h a t   a re   on  a  s t a c k e r   14  and  r emove   t h e  s t a c k  

of  s i g n a t u r e s   f rom  t he   s t a c k e r .   Each   c l a m p i n g   m e c h a n i s m  

30  m a i n t a i n s   c l a m p i n g   e n g a g e m e n t   w i t h   a  s t a c k   o f  

s i g n a t u r e s   as  t he   t r a n s f e r   v e h i c l e   28  moves   to  t he   t y i n g  

s t a t i o n   16.  At  the   t y i n g   s t a t i o n   16  a  c l a m p i n g   m e c h a n i s m  

30  can  be  r e l e a s e d   f rom  t he   s t a c k   of  s i g n a t u r e s   to  a l l o w   a  

t i e d   s t a c k   of  s i g n a t u r e s   to  be  r e m o v e d   f rom  the   t y i n g  

s t a t i o n   16  and  d e p o s i t e d   o n t o   a  f u r t h e r   t r a n s p o r t i n g  

c o n v e y o r   s y s t e m   (shown  g e n e r a l l y   at   29  in  F i g .   1 ) .   E a c h  

c l a m p i n g   m e c h a n i s m   30  can  a l s o   p i c k   up  end  b o a r d s   at  t h e  

end  b o a r d   f e e d i n g   s t a t i o n   20  and  b r i n g   t h o s e   end  b o a r d s  

o v e r   to  t h e   s t a c k e r s   14,  w h e r e   t h e   end  b o a r d s   can  b e  

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



The  t r a n s f e r   v e h i c l e   28  is  g u i d e d   b e t w e e n   t he   s t a c k e r s  

14,  t he   t y i n g   s t a t i o n   16,  and  the   end  b o a r d   f e e d i n g  

s t a t i o n   20,  by  means   of  t he   r a i l s   26  t h a t   d e f i n e   t he   g u i d e  

t r a c k   24.  The  t r a n s f e r   v e h i c l e   28  is   s u s p e n d e d   f rom  t h e  

r a i l s   26  of  t he   g u i d e   t r a c k   24,  and  can  be  moved  a l o n g   t h e  

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

s e t   f o r t h   in  more  d e t a i l   h e r e i n a f t e r .  

Each  c l a m p i n g   m e c h a n i s m   30  on  the   t r a n s f e r   v e h i c l e   28 

is  d i s p o s e d   in  a  r e t r a c t e d   p o s i t i o n   when  t h e   t r a n s f e r  

v e h i c l e   28  i s   m o v i n g   b e t w e e n   t he   v a r i o u s   s t a t i o n s ,   and  c a n  

be  moved  to  an  e x t e n d e d   p o s i t i o n   when  t h e   t r a n s f e r   v e h i c l e  

28  is   at  an  o p e r a t i n g   s t a t i o n .   F i g .   2  s c h e m a t i c a l l y  

i l l u s t r a t e s   t h e   t r a n s f e r   v e h i c l e   28  m o v i n g   a l o n g   the   g u i d e  

t r a c k   24  w i t h   b o t h   of  i t s   c l a m p i n g   m e c h a n i s m s   30 

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

in  t h e i r   r e t r a c t e d   p o s i t i o n s   as  the  t r a n s f e r   v e h i c l e   28 

moves   t he   s t a c k s   of  s i g n a t u r e s   b e t w e e n   a  p a i r   of  o p e r a t i n g  

s t a t i o n s .   F i g .   3  s c h e m a t i c a l l y   i l l u s t r a t e s   the   t r a n s f e r  

v e h i c l e   w i t h   one  of  i t s   c l a m p i n g   m e c h a n i s m s   30  in  a n  

e x t e n d e d   p o s i t i o n   at  an  o p e r a t i n g   s t a t i o n   31  w h i c h   i s  

shown  s c h e m a t i c a l l y   in  p h a n t o m .  

When  the   t r a n s f e r   v e h i c l e   28  has   moved  to  a  s t a c k  

p i c k u p   p o s i t i o n   a d j a c e n t   a  s t a c k e r   14,   a  c l a m p i n g  

m e c h a n i s m   30  is   moved  to  i t s   e x t e n d e d   p o s i t i o n   in  o r d e r   t o  

c l a m p   a  s t a c k   of  s i g n a t u r e s   on  t he   s t a c k e r .   The  c l a m p i n g  

m e c h a n i s m   30  is   moved  to  i t s   r e t r a c t e d   p o s i t i o n   to  r e m o v e  



t he   s t a c k   of  s i g n a t u r e s   f rom  t he   s t a c k e r   14.  The  c l a m p i n g  

m e c h a n i s m   30  r e m a i n s   in  i t s   r e t r a c t e d   p o s i t i o n   a n d  

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

as  the  t r a n s f e r   v e h i c l e   28  moves   the   s t a c k   of  s i g n a t u r e s  

to  t h e   t y i n g   s t a t i o n   16.  At  t h e   t y i n g   s t a t i o n   16,   t h e  

c l a m p i n g   m e c h a n i s m   30  i s   moved  to  i t s   e x t e n d e d   p o s i t i o n ,  

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

s t a c k   of  s i g n a t u r e s   is  t i e d ,   the   c l a m p i n g   m e c h a n i s m   i s  

r e l e a s e d   f rom  t he   s t a c k ,   and  is   moved  to   i t s   r e t r a c t e d  

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

s t a t i o n .  

A c c o r d i n g   to  the   p r e f e r r e d   e m b o d i m e n t ,   t he   t r a n s f e r  

v e h i c l e   28  a c t u a l l y   c a r r i e s   a  p a i r   of  c l a m p i n g   m e c h a n i s m s  

30,  and  the   t y i n g   s t a t i o n   16  i n c l u d e s   a  p a i r   of  t y e r  

m e c h a n i s m s   18.  The  t r a n s f e r   v e h i c l e   28  can  r e c e i v e   t w o  

s e t s   of  end  b o a r d s   at  the   end  b o a r d   f e e d i n g   s t a t i o n   20 

c a r r y   t h e   end  b o a r d s   o v e r   to  t h e   s t a c k e r s   14,   r e m o v e  

s t a c k s   of  s i g n a t u r e s   f rom  two  of  the   s t a c k e r s   14,  a n d  

d e l i v e r   t he   two  s t a c k s   of  s i g n a t u r e s   to   r e s p e c t i v e   t y e r  

m e c h a n i s m s   18  a t   the   t y i n g   s t a t i o n   16.  At  the   t y e r  

s t a t i o n   16  b o t h   s t a c k s   of  s i g n a t u r e s   can  be  t i e d   i n t o  

l o g s ,   and  can  t h e n   be  r e l e a s e d   f o r   s u b s e q u e n t   h a n d l i n g .  

Wi th   the   p r e f e r r e d   e m b o d i m e n t ,   if   t h e r e   is  a  p r o b l e m  

w i t h   one  of  the   two  t y e r   m e c h a n i s m s   18,  t he   t r a n s f e r  

v e h i c l e   28  can  move  back   and  f o r t h   b e t w e e n   t h e   two  t y e r  

m e c h a n i s m s   18.  T h u s ,   t h e   one  o p e r a t i n g   t y e r   m e c h a n i s m   c a n  

be  u s e d   w i t h   b o t h   s t a c k s   c a r r i e d   by  t h e   t r a n s f e r   v e h i c l e .  



The  t r a n s f e r   v e h i c l e   28  c o m p r i s e s   a  c a r r i a g e   32  t h a t  

is  s u s p e n d e d   f rom  the   r a i l s   26  by  a  s u s p e n s i o n   s y s t e m  

w h i c h   i n c l u d e s   r o l l e r s   34  t h a t   r o l l   a l o n g   t he   r a i l s   26  t o  

move  the   c a r r i a g e   32  a l o n g   t h e   r a i l s   26  ( s ee   F i g .   1 6 ) .  

Each  c l a m p i n g   m e c h a n i s m s   30  is  s e c u r e d   to   t he   c a r r i a g e   3 2  

by  l o n g i t u d i n a l l y   e x t e n d i n g   s u p p o r t   r o d s   33  w h i c h   c a n  

r e c i p r o c a t e   l a t e r a l l y   r e l a t i v e   to  t he   p a t h   of  m o v e m e n t   o f  

the   c a r r i a g e   32  to  move  the   c l a m p i n g   m e c h a n i s m   30  b e t w e e n  

i t s   e x t e n d e d   and  r e t r a c t e d   p o s i t i o n s .   An  a i r   a c t u a t e d  

c y l i n d e r   44  can  d r i v e   t he   s u p p o r t   r o d s   33  in  e i t h e r  

l a t e r a l   d i r e c t i o n   f o r   m o v i n g   t he   c l a m p i n g   m e c h a n i s m   30  

b e t w e e n   i t s   e x t e n d e d   and  r e t r a c t e d   p o s i t i o n s .  

Each   c l a m p i n g  m e c h a n i s m   30  i n c l u d e s   a  C - s h a p e d   f r a m e  

36  w h i c h   is  f i x e d   to  the   s u p p o r t   r o d s   33  and  f o r m s   a n  

o u t w a r d l y   f a c i n g   f r o n t   s i d e   38  t h r o u g h   w h i c h   end  b o a r d s  

a n d / o r   s t a c k s   of  s i g n a t u r e s   can  p a s s .   The  C - s h a p e d   f r a m e  

36  i n c l u d e s   a  back   member  37  w h i c h   is   f i x e d   to  t he   m o v a b l e  

s u p p o r t   r o d s   33,  and  t o p   and  b o t t o m   b l o c k s   39,  4 1 ,  

r e s p e c t i v e l y ,   w h i c h   a r e   f i x e d   to  t he   back   member  3 7 .  

A  m o v a b l e   t op   c l a m p   a s s e m b l y   46  and  a  m o v a b l e   b o t t o m  

c l a m p   a s s e m b l y   48  a re   c o n n e c t e d   to  t h e   C - s h a p e d   f r a m e   3 6 .  

Both   c l a m p   a s s e m b l i e s   46,  48  a r e   s u p p o r t e d ,   and  g u i d e d   f o r  

l i n e a r   m o v e m e n t   r e l a t i v e   to  t he   f r a m e   36,  by  s h a f t s   49 

wh ich   e x t e n d   b e t w e e n   the   t op   and  b o t t o m   b l o c k s   39,  41  ( s e e  

F i g s .   11,  1 2 ) .   The  t op   c l a m p   a s s e m b l y   46  p r e f e r a b l y  

c o m p r i s e s   a  p a i r   of  c l a m p   member s   4 6 a ,   46b ,   e a c h   of  w h i c h  



can  be  moved  l i n e a r l y   a l o n g   a  r e s p e c t i v e   one  of  t h e   s h a f t s  

49  by  o p e r a t i o n   of  a  r e s p e c t i v e   a i r   c y l i n d e r   53  s e c u r e d   t o  

t h a t   c l a m p   m e m b e r .   The  b o t t o m   c l a m p   a s s e m b l y   48  

p r e f e r a b l y   c o m p r i s e s   a  p a i r   of  c l a m p   member s   48a ,   4 8 b ,  

e a c h   of  w h i c h   can  be  moved  l i n e a r l y   a l o n g   a  r e s p e c t i v e   o n e  

of  the  s h a f t s   49  by  o p e r a t i o n   of  a  r e s p e c t i v e   a i r   c y l i n d e r  

55  s e c u r e d   to  t h a t   c l a m p   m e m b e r .  

The  a i r   c y l i n d e r   44  w h i c h   s h i f t s   the   c l a m p i n g  

m e c h a n i s m   30  b e t w e e n   i t s   e x t e n d e d   and  r e t r a c t e d   p o s i t i o n s ,  

and  the   a i r   c y l i n d e r s   5 3  w h i c h   move  the   t o p   c l a m p i n g  

m e m b e r s  u p   and  down,  a re   p r e f e r a b l y   d o u b l e   a c t i n g   r o d l e s s  

c y l i n d e r s   of  a  t y p e   m a n u f a c t u r e d   by  ORIGA  C o r p o r a t i o n ,  

E l m h u r s t ,   I l l i n o i s .   They   a r e   shown  in  U .S .   P a t e n t  

3 , 8 2 0 , 4 4 6 .  

The  a i r   c y l i n d e r s   53  a s s o c i a t e d   w i t h   t he   t o p   c l a m p i n g  

m e m b e r s   46a ,   46b  a r e   s i m u l t a n e o u s l y   a c t u a t e d ,   bu t   t h e   t o p  

can  move  t h e i r   r e s p e c t i v e   c l a m p   member s   4 6 a ,   46b  can  m o v e  

i n d e p e n d e n t l y   of  e a c h   o t h e r .   T h u s ,   t he   c l a m p   m e m b e r s   4 6 a ,  

46b  can  move  i n d e p e n d e n t l y   to   a p p l y   c l a m p i n g   p r e s s u r e s   t o  

d i f f e r e n t   p o r t i o n s   of  a  s t a c k .   T h i s   f e a t u r e   is   i m p o r t a n t  

when  h a n d l i n g   f o l d e d   s i g n a t u r e s ,   b e c a u s e   t he   f o l d e d   e d g e s  

t e n d  t o   be  a t  a   g r e a t e r   h e i g h t   t h a n   t he   e d g e s   due  to  ( i )  

the  f o l d s   t h e m s e l v e s ,   and  ( i i )   t he   t r a p p i n g   of  a i r   a r o u n d  

t h e   f o l d e d   e d g e s .   Wi th   t he   t op   c l a m p   m e m b e r s   46a ,   4 6 b  

b e i n g   i n d e p e n d e n t l y   m o v a b l e ,   as  w i t h   t h e   i n v e n t i o n ,   t h e  

c l a m p   member s   a p p l y   t he   n e e d e d   c l a m p i n g   p r e s s u r e s   to   b o t h  



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

t h a t   b o t h   t he   f o l d e d   and  f r e e   e d g e s   of  the   s i g n a t u r e s   a r e  

a d e q u a t e l y   c o m p r e s s e d   d u r i n g   c l a m p i n g   (as  s h o w n  

s c h e m a t i c a l l y   in  F i g .   2 4 ) .  

The  c l a m p i n g   m e c h a n i s m   30  is  a l s o   d e s i g n e d   t o  

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

s t a c k   has  been   r e m o v e d   f rom  a  s t a c k e r   14.  S p e c i f i c a l l y ,  

as  can  be  s e e n   f rom  the   f o r e g o i n g   d i s c u s s i o n ,   a  b a c k  

r e t a i n e r   member  37a  is   f i x e d   to  t he   back   w a l l   37  of  t h e  

f r a m e   36,  and  c o n t a i n s   the  back   s i d e   of  a  s i g n a t u r e  

s t a c k .   The  c l a m p   a s s e m b l i e s   46,  48  c o n t a i n   t he   top   a n d  

b o t t o m   ends   of  a  s i g n a t u r e   s t a c k .   F u r t h e r m o r e ,   t h e  

m o v a b l e   t op   c l a m p   m e m b e r s   46a ,   46b  i n c l u d e   i n t e g r a l  

d o w n w a r d l y   d e p e n d i n g   s i d e   r e t a i n e r   m e m b e r s   4 6 c ,   4 6 d ,  

r e s p e c t i v e l y ,   w h i c h   c o n t a i n   two  o p p o s i t e   s i d e s   of  a  s t a c k  

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

and  b o t t o m   c l a m p   a s s e m b l i e s   46,  48.  F i n a l l y ,   to  c o m p l e t e  

the   c o n t a i n m e n t ,   when  a  s i g n a t u r e   s t a c k   i s   w i t h d r a w n   f r o m  

a  s t a c k e r ,   a  p a i r   of  f r o n t   g a t e s   54  can  be  p i v o t e d   i n t o  

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

s i g n a t u r e   s t a c k .   F i g .   15  s c h e m a t i c a l l y   i l l u s t r a t e s   a  

s i g n a t u r e   s t a c k   w h i c h   is   c o n t a i n e d   on  b o t h   of  i t s   ends   a n d  

a l l   of  i t s   s i d e s   by  the   c l a m p i n g   m e c h a n i s m   3 0 .  

Each  of  the   r e c i p r o c a b l e   t op   and  b o t t o m   c l a m p  

a s s e m b l i e s  4 6 ,   48  c a r r i e s   a  p a i r   of  s p r i n g   f i n g e r s   8 1 ,  

e a c h   of  w h i c h   can  c o n n e c t   a n  e n d   b o a r d   w i t h   the   c l a m p  



a s s e m b l y   4 6 ,  4 8   to  a l l o w   t he   the   c l a m p i n g   m e c h a n i s m   30  t o  

c a r r y   t he   end  b o a r d ( s )   o v e r   to  a  s t a c k   of  s i g n a t u r e s .   One  

s e t   of  t he   s p r i n g   f i n g e r s   81  e x t e n d s   d o w n w a r d l y   f rom  t h e  

m o v a b l e   t op   c l a m p   a s s e m b l y   46.  A n o t h e r   s e t   of  the   s p r i n g  

f i n g e r s   81  e x t e n d s   d o w n w a r d l y   f rom  t h e   m o v a b l e   b o t t o m  

c l a m p   a s s e m b l y   48  ( F i g .   2 5 ) .   Each  p a i r   of  s p r i n g   f i n g e r s  

81  is  b i a s e d   t o w a r d   a  c o n d i t i o n   in  w h i c h   i t   w i l l   e n g a g e  

and  a p p l y   a  l i g h t   g r i p p i n g   f o r c e   to  an  end  b o a r d   ( e . g . ,   a  

top   end  b o a r d   79  and  a  b o t t o m   end  b o a r d   78  as  shown  i n  

p h a n t o m   in  F i g .   12)  and  h o l d   the   end  b o a r d   as  the   t r a n s f e r  

v e h i c l e   28  moves   o v e r   to  a  s t a c k e r   14.  A  l o w e r   end  b o a r d  

78  is   s t r i p p e d   f rom  the   l o w e r   c l a m p   a s s e m b l y   48  a n d  

d e p o s i t e d   o n t o   t h e   s t a c k e r   14  d u r i n g   the   c l a m p i n g   of  a  

s t a c k   of  s i g n a t u r e s   on  the   s t a c k e r   14,  as  s e t   f o r t h  

h e r e i n a f t e r .  

S i g n a t u r e s   a r e   d e l i v e r e d   by  each   d e l i v e r y   c o n v e y o r   12  

to  a  r e s p e c t i v e   s t a c k e r   14  in  a  s h i n g l e d ,   o v e r l a p p e d  

f a s h i o n .   As  s i g n a t u r e s   move  a l o n g   a  ma in   c o n v e y o r   p o r t i o n  

58  of  a  d e l i v e r y   c o n v e y o r   12,   t h e y   p a s s   a  g a p p e r   59,   a  

m e c h a n i s m   fo r   c r e a t i n g   a  gap  in  t he   s t r e a m   of  s i g n a t u r e s .  

The  g a p p e r   59  is  shown  in  F i g .   4.  I t   is  c o n s t r u c t e d   i n  

a c c o r d a n c e   w i t h   a p p l i c a t i o n   S e r i a l   No.  4 1 9 , 7 7 5   f i l e d  

S e p t e m b e r   20,  1 9 8 2 ,   e n t i t l e d   " S t r e a m   G a p p e r   M e c h a n i s m " ,  

w h i c h   i s   a s s i g n e d   to  t he   a s s i g n e e   of  t h i s   a p p l i c a t i o n ,   a n d  

whose   d i s c l o s u r e   i s   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   I t  

i n c l u d e s   a  r e t a r d i n g   r o l l e r   a s s e m b l y   60  d i s p o s e d   above   t h e  



main   c o n v e y o r   58,  and  a  s e p a r a t o r   c o n v e y o r   62  a s s o c i a t e d  

w i t h   t he   m a i n   c o n v e y o r   58.  The  s e p a r a t o r   c o n v e r y o r   62 

i n c l u d e s   a  s e r i e s   of  s l a t s   64  w h i c h ,   when  t he   s e p a r a t o r  

c o n v e y o r   62  is   e n e r g i z e d ,   t r a v e l   a l o n g   a  p a t h   w h i c h   b r i n g s  

them  a b o v e   t he   c o n v e y i n g   s u r f a c e   66  of  t h e   main   c o n v e v o r  

58.  T h u s ,   t he   s l a t s   64  r a i s e   up  the   s i g n a t u r e s   b e i n g  

c o n v e y e d   a l o n g   t h e   ma in   c o n v e y o r   58.  The  s i g n a t u r e s   t h a t  

a r e   r a i s e d   up  t h e n   e n g a g e   the   r e t a r d i n g   r o l l e r   a s s e m b l y   60 

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

w h i l e   the   m a i n   c o n v e y o r   58  c o n t i n u e s   to  c o n v e y   t h e  

r e m a i n i n g   s i g n a t u r e s   d o w n s t r e a m   f rom  t h e   r e t a r d i n g   r o l l e r  

a s s e m b l y   60.  A f t e r   a  p e r i o d   of  t i m e ,   t he   s l a t s   64  on  t h e  

s e p a r a t o r   c o n v e y o r   62  move  ou t   of  c o n t a c t   w i t h   t h e  

s i g n a t u r e s ,   t h e r e b y   a l l o w i n g   them  to  d r o p   back   o n t o   t h e  

c o n v e y i n g   s u r f a c e   of  t h e   ma in   c o n v e y o r   58,  and  r e s u m e  

t h e i r   m o v e m e n t   in  a  s h i n g l e d ,   o v e r l a p p e d   s t r e a m .   H o w e v e r ,  

a  gap  is  now  c r e a t e d   in  t h e   s t r e a m   of  m o v i n g   s i g n a t u r e s .  

One  of  t he   s t a c k e r s   14  i s   shown  in  F i g .   5.  I t  

i n c l u d e s   an  i n t e r c e p t o r   70,  a  m a i n   f o r k   72,  and  a n  

i n t e r m e d i a t e   s u p p o r t   member  76,  a l l   of  w h i c h   a r e   shown  i n  

F i g .   5  at  v a r i o u s   l o c a t i o n s   a l o n g   a  s l i g h t l y   i n c l i n e d ,  

g e n e r a l l y   u p r i g h t   f r a m e   s u r f a c e   77.  The  i n t e r c e p t o r   70 

can  move  a l o n g   t he   f r a m e   s u r f a c e   77,  as  shown  by  a r r o w s  

83.  I t   can  a l s o   move  t r a n s v e r s e   to  t he   f r a m e   s u r f a c e   7 7 ,  

as  shown  by  t he   a r r o w s   85.  As  t h e   s i g n a t u r e s   a r r i v e   f r o m  

the   ma in   c o n v e y o r   58,  t h e y   b e g i n   to  form  a  s t a c k   on  t h e  



i n t e r c e p t o r   70.  The  i n t e r c e p t o r   70  can  move  d o w n w a r d  

a l o n g   the   f r a m e   s u r f a c e   77  at   a  r a t e   s y n c h r o n i z e d   w i t h   t h e  

a r r i v a l   of  s i g n a t u r e s   so  t h a t   t h e   t o p   of  t h e   s t a c k   a l w a y s  

r e m a i n s   at  a b o u t   the  same  l e v e l .  

The  m a i n   f o r k   72  is  m o u n t e d   f o r   r e c i p r o c a t i n g   m o v e m e n t  

a l o n g   the   i n c l i n e d   f r a m e   s u r f a c e   77,  and  f o r m s   a  

c o n t i n u a t i o n   of  the   p a t h   of  t h e   i n t e r c e p t o r   70.  The  m a i n  

f o r k   72  is   c o n n e c t e d   w i t h   an  e n d l e s s   c h a i n   74  w h i c h   i s  

d r i v e n   by  one  of  a  p a i r   of  r e v e r s i b l e   m o t o r s   (71,   7 1 a )  

t h a t   a re   c o u p l e d   to   the   c h a i n   74  t h r o u g h   a  c l u t c h   and  b r a k e  

a s s e m b l y   71b,   and  can  d r i v e   the   c h a i n   74  at   d i f f e r e n t  

s p e e d s .   A f t e r   a  p a r t i a l   s t a c k   of  s i g n a t u r e s   is   f o r m e d   o n  

t h e   i n t e r c e p t o r   70,  i t   is   t r a n s f e r r e d   f rom  t h e   i n t e r c e p t o r  

70  to   the   ma in   f o r k   72.  The  i n t e r c e p t o r   70  i s   w i t h d r a w n  

from  the   p a t h   of  t he   s i g n a t u r e s   d u r i n g   t h e   t r a n s f e r   a n d  

the   s t a c k   c a n  c o n t i n u e   to  grow  by  m o v i n g   the   m a i n   f o r k   72 

g r a d u a l l y   downward   a l o n g   t h e   i n c l i n e d   f r a m e   s u r f a c e   7 7 .  

The  i n t e r c e p t o r   70  i s   t h e n   r e t u r n e d   to  a  p o s i t i o n   w h e r e   i t  

c a n ,   when  d i r e c t e d ,   move  back   to   i t s   i n t e r c e p t   p o s i t i o n   t o  

i n t e r c e p t   s i g n a t u r e s   f rom  the   m a i n   c o n v e y o r   58,  to   b e g i n  

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

As  the  ma in   f o r k   72  moves   d o w n w a r d l y   w i t h   t he   s t a c k ,  

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

s u p p o r t   member  76,  w h i c h   is   d i s p o s e d   at  a  p r e d e t e r m i n e d  

l o c a t i o n   a l o n g   t h e   f r a m e   s u r f a c e   77.  The  i n t e r m e d i a t e  

s u p p o r t   member  76  s u p p o r t s   the   s t a c k   of  s i g n a t u r e s   in  a  



p o s i t i o n   to  be  e n g a g e d   by  a  c l a m p i n g   m e c h a n i s m   30.  A f t e r  

t r a n s f e r r i n g   a  s t a c k   to  t he   i n t e r m e d i a t e   s u p p o r t   76,  t h e  

m a i n   f o r k   72  c o n t i n u e s   to  move  d o w n w a r d l y   a l o n g   t h e  

i n c l i n e d   f r a m e   s u r f a c e   77  to  a  p o s i t i o n   in  w h i c h   i t   c a n  

r e c e i v e   a  l o w e r   end  b o a r d   f o r   t h e   n e x t   s t a c k   of  s i g n a t u r e s .  

The  o p e r a t i o n   of  the   i n t e r c e p t o r   70  i s   in  p a r t  

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

s i g n a t u r e s   on  the   ma in   c o n v e y o r   58.  S p e c i f i c a l l y ,   a  

s e n s o r   ( e . g . ,   a  p h o t o c e l l )   s e n s e s   t he   p r e s e n c e   of  a  gap  i n  

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

m o v e m e n t   of  t h e   i n t e r c e p t o r   70  so  t h a t   when  a  gap  i s  

s e n s e d ,   the   i n t e r c e p t o r   70  is   moved  i n t o   p o s i t i o n   t o  

i n t e r c e p t   t h e   s i g n a t u r e s   t h a t   a r e   i n t e n d e d   to  fo rm  a  

s u c c e s s i v e   s t a c k .  

The  m e c h a n i s m   t h a t   i n i t i a t e s   c r e a t i o n   of   a  gap  in  t h e  

s i g n a t u r e   s t r e a m   is  c o n t r o l l e d   by  t h e   s e n s i n g   of  a  

d i m e n s i o n a l   c h a r a c t e r i s t i c   of  the   s t a c k   on  the   ma in   f o r k  

72.  More  s p e c i f i c a l l y ,   a  s e n s o r   s u c h   as  a  l i m i t   s w i t c h ,  

p h o t o c e l l ,   e t c . ,   can  s e n s e   when  a  s t a c k   of  a  p r e d e t e r m i n e d  

d i m e n s i o n   has  been   c r e a t e d   on  t h e   m a i n   f o r k   7 2 .  

A l t e r n a t i v e l y ,   t he   s e n s o r   can  be  a  c o u n t e r   w h i c h  

d e t e r m i n e s   when  a  p r e d e t e r m i n e d   number   of  s i g n a t u r e s   h a v e  

been   d e l i v e r e d   to  t he   s t a c k e r .   The  s e n s o r   e n e r g i z e s   t h e  

s e p a r a t o r   c o n v e y o r   62  f o r   a  p r e d e t e r m i n e d   p e r i o d   of  t i m e  

to  c r e a t e   a  gap  in  t he   s t r e a m   of  o v e r l a p p e d   s i g n a t u r e s .  

The  m a n n e r   in  w h i c h   t h e   i n t e r c e p t o r   70  t r a n s f e r s   a  

s t a c k   to  the   m a i n   f o r k   72,  a n d  t h e   m a n n e r   in  w h i c h   a  l o w e r  



end  b o a r d   78  is  a s s o c i a t e d   w i t h   t he   b o t t o m   end  of  t h e  

s t a c k   i s   shown  in  F i g s .   6 - 1 0 .   I n i t i a l l y ,   t he   i n t e r m e d i a t e  

s u p p o r t   76  is  p i v o t a l l y   s u p p o r t e d   on  t h e   f r a m e ,   and  i s  

b i a s e d   by  s p r i n g   99  to  the   p o s i t i o n   shown  in  f u l l   l i n e s   i n  

F i g .   10.  As  t he   m a i n   f o r k   72  moves  u p w a r d ,   t h e  

i n t e r m e d i a t e   s u p p o r t   76  is   p i v o t e d   (cammed)  o u t   of  the   w a y  

of  t he   m a i n   f o r k   72  ( F i g .   1 0 ) ,   to  a l l o w   t h e   ma in   f o r k ,  

w i t h   a  l o w e r   end  b o a r d   78  t h e r e o n ,   to   move  t o w a r d   t h e  

i n t e r c e p t o r   7 0 .  

The  ma in   f o r k   72  c a r r i e s   a  p a i r   of  s u p p o r t   arms  80 

w i t h   r o l l e r s   87  at   t h e i r   e n d s .   A  l i n k a g e ,   s h o w n  

s c h e m a t i c a l l y   in  F i g .   6,  s u p p o r t s   the   a rms  80  f o r   m o v e m e n t  

b e t w e e n   a  f i r s t   p o s i t i o n   (shown  in  F i g .   6)  w h e r e   t h e   r o l l s  

87  a r e   d i s p o s e d   a b o v e   the   u p p e r   s u r f a c e   73  of   the   f o r k   72 

and  a  s e c o n d   p o s i t i o n   ( shown  in  F i g .   9)  w h e r e   t h e   r o l l s   87 

a re   c l e a r   of  the   u p p e r   s u r f a c e   of  the   f o r k .   The  l i n k a g e  

i n c l u d e s   an  a x i a l l y   m o v a b l e   a c t u a t i n g   rod  92  w h i c h   i s  

c o n t r o l l e d   by  an  a i r   c y l i n d e r   94.  When  the   f o r k   72  i s  

c a r r y i n g   an  end  b o a r d   78,  and  is   moved  to  a  s t a c k  

r e c e i v i n g   p o s i t i o n   fo r   r e c e i v i n g   a  s t a c k   f rom  t h e  

i n t e r c e p t o r   70,  t he   arms  80  a r e   in  t h e i r   f i r s t   p o s i t i o n s .  

A  l o w e r   end  b o a r d   78  r e s t s   on  the   ma in   f o r k   72,  b e l o w   t h e  

l e v e l   of  t he   r o l l e r s   87.  As  t h e   i n t e r c e p t o r   70  m o v e s  

d o w n w a r d l y ,   i t   moves   p a s t   the   r o l l e r s   87  on  the   s t o p p e d  

ma in   f o r k   72.  The  b o t t o m   end  of  a  s t a c k   of  s i g n a t u r e s   o n  

the  i n t e r c e p t o r   70  i s   e n g a g e d   by  the   r o l l e r s   87  a n d  



r e m o v e d   f rom  t h e   i n t e r c e p t o r   70.  The  r o l l e r s   87  h o l d   t h e  

s t a c k   s l i g h t l y   above   the   l o w e r   end  b o a r d   78  as  t h e  

i n t e r c e p t o r   70  c o n t i n u e s   to  move  d o w n w a r d l y   ( F i g .   7 ) .  

T h e n ,   w h i l e   the   b o t t o m   end  of  the   s t a c k   of  s i g n a t u r e s   i s  

b e i n g   h e l d   a b o v e   t he   end  b o a r d   78,   t h e   i n t e r c e p t o r   70  i s  

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

s u r f a c e   77  ( F i g .   9 ) .   The  arms  80  a r e   t h e n   p i v o t e d   o u t   o f  

e n g a g e m e n t   w i t h   t he   s t a c k ,   to   a l l o w   the   b o t t o m   end  b o a r d  

78  to  d i r e c t l y   e n g a g e   t h e   s t a c k   of  s i g n a t u r e s .  

In  h a n d l i n g   a  s t a c k   of  s i g n a t u r e s ,   t he   t r a n s f e r  

v e h i c l e   28  f i r s t   moves   to  t he   end  b o a r d   p i c k - u p   s t a t i o n   2 0  

w h e r e   i t   r e c e i v e s   p a i r s   of  top   and  b o t t o m   end  b o a r d s   7 9 ,  

78.  The  end  b o a r d s   a re   e n g a g e d   by  t h e   s p r i n g   f i n g e r  

c l a m p s   81  on  the   t o p   and  b o t t o m   c l a m p   a s s e m b l i e s   46,  4 8 .  

T h u s ,   a  top   end  b o a r d   79  and  a  b o t t o m   end  b o a r d   78  a r e  

b o t h   c o n n e c t e d   w i t h   the   c l a m p i n g   m e c h a n i s m   3 0 .  

The  t r a n s f e r   v e h i c l e   28  t h e n   moves   a l o n g   the   g u i d e  

t r a c k   24  to  a  s t a c k   p i c k u p   p o s i t i o n   in  w h i c h   t he   c l a m p i n g  

m e c h a n i s m   30  is  a l i g n e d   w i t h   a  r e s p e c t i v e   s t a c k e r   14  ( F i g .  

5 ) .   At  the   s t a c k e r   14,  a  s t a c k   of  s i g n a t u r e s   and  a  b o t t o m  

end  b o a r d   78  is  r e s t i n g   on  t h e   i n t e r m e d i a t e   member  7 6 .  

The  c l a m p i n g   m e c h a n i s m   30  is   moved  to  an  e x t e n d e d  

p o s i t i o n ,   and  as  t h a t   h a p p e n s ,   a  s t a c k   of  s i g n a t u r e s  o n  

t he   i n t e r m e d i a t e   member  76  of  the   s t a c k e r   14  p a s s e s  

t h r o u g h   t h e   f r o n t   s i d e   38  of  t he   c l a m p i n g   m e c h a n i s m ,   a n d  

is   d i s p o s e d   b e t w e e n   the   u p p e r   and  l o w e r   c l a m p   a s s e m b l i e s  



46,  48  ( F i g .   1 4 ) .   The  top   and  b o t t o m   c l a m p   a s s e m b l i e s   4 6 ,  

48  a r e   t h e n   moved  t o w a r d   each   o t h e r   in  o r d e r   to  c l a m p   a  

s t a c k   of  s i g n a t u r e s   in  t he   s t a c k e r   1 4 .  

In  c l a m p i n g   a  s t a c k ,   t he   a i r   c y l i n d e r s   55  a r e  

i n i t i a l l y   a c t u a t e d ,   and  t h e   l o w e r   c l a m p   m e m b e r s   48a ,   4 8 b  

a re   moved  u p w a r d   to  l i f t   the   s t a c k   o f f   the   i n t e r m e d i a t e  

member  76.  The  l o w e r   c l a m p   m e m b e r s   48a ,   48b  have   u p w a r d l y  

e x t e n d i n g   f i n g e r s   48c ,   48d  t h a t   i n t e r d i g i t a t e   w i t h   t h e  

i n t e r m e d i a t e   s u p p o r t   76  when  t h e   l o w e r   c l a m p   p o r t i o n s   4 8 a ,  

48b  a r e   moved  u p w a r d l y   f rom  the   p o s i t i o n   shown  in  F i g .  

14.  T h u s ,   as  t h e   l o w e r   c l a m p   member  48a ,   48b  a r e   m o v e d  

upward   t h r o u g h   the   i n t e r m e d i a t e   s u p p o r t   member  76,  a  s t a c k  

and  i t s   a s s o c i a t e d   l o w e r   end  b o a r d   a r e   l i f t e d   o f f   t h e  

i n t e r m e d i a t e   member  7 6 .  

When  the   l o w e r   c l a m p   member s   48a ,   48b  have   m o v e d  

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

the   s t a c k   o f f   the   i n t e r m e d i a t e   member  76,  a  l i m i t   s w i t c h  

is  e n g a g e d   by  t h e   l o w e r   c l a m p   m e m b e r s   to   s t o p   t h e i r  

m o v e m e n t .   A f t e r   the   l o w e r   c l a m p   m e m b e r s   have  l i f t e d   t h e  

s t a c k   o f f   t h e   i n t e r m e d i a t e   member  76,  t he   u p p e r   c l a m p  

m e m b e r s   46a ,   46b  a r e   moved  downward   to  p r e s s   on  t he   s t a c k ,  

t h u s   p r e s s i n g   a  t op   end  b o a r d   79  a g a i n s t   t he   t o p   of  t h e  

s t a c k   and  c l a m p i n g   the   s t a c k   b e t w e e n   the   c l a m p   a s s e m b l i e s  

46,  48.  Ai r   f rom  a  common  s u p p l y   is   s i m u l t a n e o u s l y  

d i r e c t e d   to   b o t h   c y l i n d e r s   53  to  move  b o t h   c l a m p   m e m b e r s  

46a ,   46b  d o w n w a r d .   The  a i r   p r e s s u r e   in  t he   common  a i r  



s u p p l y   to  t he   c y l i n d e r s   53  can  i n c r e a s e   u n t i l   a  p r e s s u r e  

s w i t c h   s e n s e s   t h a t   a  p r e d e t e r m i n e d   p r e s s u r e   has  b e e n  

r e a c h e d   in  the   common  a i r   s u p p l y   to  t he   c y l i n d e r s   53.  A t  

t h a t   p o i n t ,   t he   p r e d e t e r m i n e d   p r e s s u r e   i s   m a i n t a i n e d ,   i n  

o r d e r   to  m a i n t a i n   t he   c l a m p   m e m b e r s   46a ,   46b  in  c l a m p i n g  

e n g a g e m e n t   w i t h   t he   s t a c k .  

As  the  l o w e r   c l a m p i n g   m e m b e r s   48a ,   48b  move  u p w a r d   t o  

l i f t   t he   s t a c k   o f f   t h e   i n t e r m e d i a t e   member  76,  t h e   l o w e r  

end  b o a r d   78,  w h i c h   is   c a r r i e d   by  the   s p r i n g   f i n g e r s   81  o n  

t h e   l o w e r   c l a m p i n g   m e m b e r s   48a ,   4 8 b ,   is  s t r i p p e d   f rom  t h e  

l o w e r   c l a m p i n g   m e m b e r s   48a ,   48b  and  i s   d r o p p e d   o n t o   t h e  

m a i n   f o r k   72,  w h i c h   is  d i s p o s e d   in  a  s t a c k   r e c e i v i n g  

p o s i t i o n   ( F i g .   5)  b e l o w   the   i n t e r m e d i a t e   s u p p o r t   76.  M o r e  

s p e c i f i c a l l y ,   as  shown  s c h e m a t i c a l l y   in  F i g s .   1 1 - 1 4 ,   t h e  

f r a m e   36  of  the   c l a m p i n g   m e c h a n i s m   30  has   a  s t r i p p e r   9 1  

f i x e d   t h e r e t o .   The  s t r i p p e r   91  is  d i s p o s e d   a b o v e   t h e  

l o w e r   c l a m p   a s s e m b l y   48  when  the   c l a m p i n g   m e c h a n i s m   is   i n  

the   p o s i t i o n   of  F i g s .   13,   14.   When  the   b o t t o m   c l a m p  

a s s e m b l y   48  moves   u p w a r d   f rom  the   p o s i t i o n   of  F i g .   4  t h e  

b o t t o m   end  b o a r d   78  e n g a g e s   t h e   s t r i p p e r   91  and  i s  

s t r i p p e d   f rom  the  s p r i n g   f i n g e r s   81.  Such  a c t i o n   is   s h o w n  

s c h e m a t i c a l l y   in  F i g u r e s   5  and  10.  The  b o t t o m   end  b o a r d  

78  can  t h e n   f a l l   o n t o   t he   ma in   f o r k   72  a t   the   end  b o a r d  

r e c e i v i n g   s t a t i o n .  

T h u s ,   t he   s t a c k ,   w i t h   a  p a i r   of  end  b o a r d s   d i s p o s e d  

a d j a c e n t   i t s   e n d s ,   is  c l a m p e d   by  the   c l a m p i n g   m e c h a n i s m  



30.  The  c l a m p i n g   m e c h a n i s m   is  now  r e t r a c t e d   to  r e m o v e   t h e  

s t a c k   f rom  the  s t a c k e r   14  w h i l e   m a i n t a i n i n g   c l a m p i n g  

e n g a g e m e n t   w i t h   t h e   s t a c k .   A f t e r   the   c l a m p i n g   m e c h a n i s m  

30  is   c l e a r   of  the   s t a c k e r   14,  t he   f r o n t   r e t a i n e r s   54  a r e  

p i v o t e d   i n t o   t he   p o s i t i o n   shown  in  F i g .   15,   to  c o m p l e t e  

the   c o n t a i n m e n t   of  the   s t a c k .  

A f t e r   r e m o v i n g   a  s t a c k   f rom  t h e   s t a c k e r   14,   t h e  

t r a n s f e r   v e h i c l e   28  moves   the  s t a c k   to   the   t y i n g   s t a t i o n  

16.  W h i l e   t h e   t r a n s f e r   v e h i c l e   is  m o v i n g   t h e   s t a c k ,   t h e  

a i r   p r e s s u r e   w h i c h   o p e r a t e s   the   c l a m p i n g   a s s e m b l i e s   46,  48 

is  m a i n t a i n e d ,   and  the   c l a m p i n g   m e c h a n i s m   30  m a i n t a i n s  

c l a m p i n g   e n g a g e m e n t   w i t h   the   s t a c k .   T h u s ,   t h e r e   i s  

l i t t l e ,   if  any ,   c h a n c e   f o r   t h e   s t a c k   to  become  d i s a r r a y e d .  

At  the  t y i n g   s t a t i o n   16,  a  s t r a p   g u i d e   i s   f o r m e d  

a r o u n d   t h e   s t a c k ,   and  a  s t r a p   or  band  is  g u i d e d   t h r o u g h  

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

e n g a g e m e n t   w i t h   t h e   s t a c k   to  t i e   t h e   s t a c k .   A c c o r d i n g   t o  

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

is  c a r r i e d   on  t h e   t r a n s f e r   v e h i c l e   28,   and  t h e   o t h e r   h a l f  

p o r t i o n   is   a s s o c i a t e d   w i t h   each   t y e r   m e c h a n i s m .   M o r e  

s p e c i f i c a l l y ,   r e f e r r i n g   to   F i g .   19,   a  C - s h a p e d   s t r a p   g u i d e  

p a r t   96  i s   c o n n e c t e d   w i t h   t he   t r a n s f e r   v e h i c l e   28.  A 

C - s h a p e d   s t r a p   g u i d e   p a r t   98  is  a l s o   c o n n e c t e d   w i t h   e a c h  

t y e r   m e c h a n i s m   18.  When  the   t r a n s f e r   v e h i c l e   28  i s   in  a  

s t a c k   d e l i v e r y   p o s i t i o n   a d j a c e n t   a  t y e r   m e c h a n i s m   18,   t h e  

s t r a p   g u i d e   p a r t   96  on  the   t r a n s f e r   v e h i c l e   is   a l i g n e d  



w i t h ,   and  c o o p e r a t e s   w i t h   t h e   s t r a p   g u i d e   p o r t i o n   98  o f  

the   t y e r   m e c h a n i s m   to  d e f i n e   a  s t r a p   g u i d e   e x t e n d i n g  

s u b s t a n t i a l l y   a r o u n d   a  s t a c k   of  s i g n a t u r e s .   As  s e e n   f r o m  

F i g .   19,   t he   r e s p e c t i v e   e n d s   of  the   C - s h a p e d   s t r a p   g u i d e  

p o r t i o n s   96,  98  a r e   f u n n e l - s h a p e d ,   to  h e l p   g u i d e   a  s t r a p  

b e t w e e n   the   p a r t s .   A l s o ,   s t r a p   g u i d e   p o r t i o n s   96,  98 

c o m p r i s e   f i x e d   g u i d e   p a r t s   96a ,   98a ,   and  y i e l d a b l e   p a r t s  

96b ,   98b  ( F i g .   20)  t h a t ,   d u r i n g   t i g h t e n i n g ,   a l l o w   a  s t r a p  

99  to  be  f o r c e d   t h e r e t h r o u g h .   F i n a l l y ,   i t   s h o u l d   be  n o t e d  

t h a t   the   s t r i p p e r   f i n g e r ,   shown  s c h e m a t i c a l l y   at   91  i n  

F i g s .   13 ,   14,   in  f a c t   c o m p r i s e s   t he   h o r i z o n t a l l y   e x t e n d i n g  

p o r t i o n   of  the   f i x e d   s t r a p   g u i d e   p a r t   9 6 a .  

The  s t r a p   t i g h t e n i n g   a p p a r a t u s   is  p r e f e r a b l y   of  a  t y p e  

m a n u f a c t u r e d   by  S i g n o d e   C o r p o r a t i o n .   I t   i n c l u d e s   d r i v e  

means   t h a t   draw  t h e   s t r a p   f rom  a  r e e l ,   and  f o r c e   i t  

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

s t r a p   c o m p l e t e l y   e n c i r c l e s   t h e   s t a c k   and  t h e n   o v e r l a p s  

i t s e l f ,   t he   o v e r l a p p i n g   p o r t i o n   is   g r i p p e d   and  h e l d ,   w h i l e  

the   d r i v e   means   is  r e v e r s e d .   T h u s ,   t h e   s t r a p   i s  

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

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

A f t e r   a  s t a c k   is   s u c c e s s f u l l y   t i e d ,   t he   c l a m p i n g  

m e c h a n i s m   30  r e l e a s e s   t he   t i e d   s t a c k ,   and  the   c l a m p i n g  

m e c h a n i s m   30  i s   r e t r a c t e d   f rom  the   t i e d   s t a c k .   T h u s ,   t h e  

t i e d   s t a c k   is   l e f t   on  t h e   t y e r   m e c h a n i s m   18.  I t   can  t h e n  

be  r e m o v e d   f rom  the  t y e r   m e c h a n i s m   18,  and  d e l i v e r e d   t o  

t he   f u r t h e r   h a n d l i n g   s y s t e m   2 9 .  



I t   is  c o n t e m p l a t e d   t h a t   t h e   t r a s f e r   v e h i c l e   28  can  b e  

moved  a l o n g   the   t r a c k   in  v a r i o u s   w a y s .   A  p r e f e r r e d  

m e c h a n i s m   f o r   m o v i n g   t h e   t r a n s f e r   v e h i c l e   28  a l o n g   t h e  

g u i d e   t r a c k   15  is   shown  in  F i g .   17.  An  a i r   m o t o r   100  c a n  

d r i v e   a  l i n e a r   a c t u a t o r   101  in  e i t h e r   of  two  d i r e c t i o n s .  

In  t u r n ,   t he   a c t u a t o r   101 ,   t h r o u g h   a  g e a r   box  102,   t u r n s   a  

s h a f t   d i s p o s e d   w i t h i n   a  drum  103  in  one  d i r e c t i o n .  

D e p e n d i n g   on  w h i c h   way  the   s h a f t   t u r n s ,   a  p a i r   of  b a n d s  

104  a re   wound  in  one  d i r e c t i o n   and  p a y e d   o u t   in  t h e   o t h e r  

d i r e c t i o n ,   so  t h a t   the   t r a n s f e r   v e h i c l e   is   e f f e c t i v e l y  

p u l l e d   in  e i t h e r   d i r e c t i o n .  

The  t r a n s f e r   v e h i c l e   28  can  a l s o   be  p r o p e l l e d   a l o n g  

i t s   g u i d e   p a t h   by  means   of  t he   d r i v e   p r i n c i p l e s   shown  i n  

F i g .   18.  A  t u b e   110  p a r a l l e l s   the   p a t h   of  the   g u i d e   t r a c k  

24,  and  t h a t   t u b e   110  r o t a t e s   a b o u t   a  c e n t r a l   a x i s   111.   A 

m o t o r   d r i v e n   d r i v e   w h e e l   112  i s   s e c u r e d   to  the   t r a n s f e r  

v e h i c l e   and  is  e n g a g e a b l e   w i t h   t h e   r o t a t i n g   t u b e   110.   T h e  

d r i v e   w h e e l   112  i s   m o u n t e d   so  t h a t   i t s   a x i s   113  can  b e  

a n g u l a r l y   c h a n g e d   r e l a t i v e   to  the   c e n t r a l   a x i s   111  of  t h e  

t u b e   110.   When  the   a x i s   113  of  the   d r i v e   w h e e l   112  i s  

p a r a l l e l   to  t he   a x i s   111  of  t he   t u b e   110 ,   t he   d r i v e   w h e e l  

112  w i l l   s p i n ,   bu t   the   t r a n s f e r   v e h i c l e   28  w i l l   not   m o v e  

a l o n g   the   g u i d e   t r a c k   24.  When  the   a x i s   113  of  t he   d r i v e  

w h e e l   112  is   d i s p o s e d   at  an  a n g l e   to  t he   a x i s   of  t h e  

r o t a t i n g   t u b e   110  t h e r e   is  a  c o m p o n e n t   of  f o r c e   d i r e c t e d  

a l o n g   the   a x i s   110  of  the  t u b e   in  a  d i r e c t i o n   p a r a l l e l   t o  



t h e   t u b e   and  t he   g u i d e   t r a c k   24.  T h a t   c o m p o n e n t   c a u s e s  

the  t r a n s f e r   v e h i c l e   28  to  move  a l o n g   the   g u i d e   t r a c k   2 4 .  

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

v a r i a t i o n s   and  the   a n g l e   of  the   a x i s   113  of  the   d r i v e  

w h e e l   112  r e l a t i v e   to  the   a x i s   111  of  t h e   t u b e   110 ,   s o  

t h a t   the   s p e e d   of  movemen t   of  the   t r a n s f e r   v e h i c l e   can  b e  

c o n t r o l l e d   by  c o n t r o l l i n g   the   a n g l e   of  t he   a x i s   113  of  t h e  

d r i v e   w h e e l   l12   r e l a t i v e   to  t h e  a x i s   111  of  the   t u b e   1 1 0 .  

In  t he   e v e n t   t h a t   t he   c l a m p e d   s t a c k   of  s i g n a t u r e s   i s  

not   to  be  t y e d ,   b u t   is  s i m p l y   to  be  d e l i v e r e d   to  a  p a l l e t  

or  a  c o n t a i n e r ,   t h e   t r a n s f e r   v e h i c l e   28  moves   p a s t   t h e  

t y i n g   s t a t i o n   16  and  b r i n g s   the   c l a m p e d   s t a c k   o f  

s i g n a t u r e s   d i r e c t l y   to  t he   p a l l e t   or  c o n t a i n e r ,   w h i c h   i s  

a l s o   l o c a t e d   a l o n g   the   g u i d e   t r a c k   24.  The  t r a n s f e r  

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

p a l l e t   or  c o n t a i n e r   120  ( F i g .   1 ) .  

When  s t a c k s   of  s i g n a t u r e s   a re   b e i n g   t r a n s f e r r e d  

d i r e c t l y   to  a  p a l l e t   or  c o n t a i n e r   ( F i g .   2 1 ) ,   i t   may  b e  

n e c e s s a r y   to  p o s i t i o n   the   p a l l e t   or  c o n t a i n e r   120  so  t h a t  

i t s   b o t t o m   s u r f a c e   122  is   d i s p o s e d   h o r i z o n t a l l y .   T h e  

c l a m p i n g   m e c h a n i s m   30  may  have   to  t i l t   f rom  an  i n c l i n e d  

p o s i t i o n   ( w h i c h   i t   is  in  to  r emove   a  s t a c k   of  s i g n a t u r e s  

f rom  a  s t a c k e r )   to  a  h o r i z o n t a l   p o s i t i o n   to  d e l i v e r   t h e  

s t a c k   to  t he   p a l l e t   or  c o n t a i n e r .   As  shown  by  F i g .   2 2 ,  

the   c a r r i a g e   32  can  be  f o r m e d   by  two  m e m b e r s   32a ,   32b  t h a t  

a re   p i v o t a l l y   c o n n e c t e d   to  each   o t h e r   by  a  j o i n t   124.   T h e  



member  32b  is  s e c u r e d   to  t h e   r a i l s   26,  and  t h e   member  3 2 a  

is   s e c u r e d   to  the   c l a m p i n g   m e c h a n i s m   30.  A  l i n k a g e   1 2 6  

e x t e n d s   b e t w e e n   t h e   m e m b e r s   32a  and  32b  and  i n c l u d e s   a n  

a i r   c y l i n d e r   128  w h i c h   can  be  o p e r a t e d   to   t i l t   t h e  

c a r r i a g e   member  32a ,   f rom  an  i n c l i n e d   o r i e n t a t i o n   ( s h o w n  

in  f u l l   l i n e s   in  F i g .   22)  to   a  h o r i z o n t a l   o r i e n t a t i o n  

(shown  in  p h a n t o m   in  F i g .   2 2 ) .   When  the   c a r r i a g e   m e m b e r  

320  i s   t i l t e d   to   the   h o r i z o n t a l   p o s i t i o n ,   t he   c l a m p i n g  

m e c h a n i s m   30  is  a l s o   t i l t e d   to  a  h o r i z o n t a l   o r i e n t a t i o n  

fo r   d e l i v e r i n g   the   s t a c k   d i r e c t l y   to   a  p a l l e t   o r  

c o n t a i n e r .   A f t e r   t h e   s t a c k   has  been   d e l i v e r e d   to  t h e  

p a l l e t   or  c o n t a i n e r ,   t he   a i r   c y l i n d e r   128  i s   o p e r a t e d   t o  

t i l t   t he   c a r r i a g e   member  32a  and  the   c l a m p i n g   m e c h a n i s m   30  

back   to  an  i n c l i n e d   o r i e n t a t i o n .  

I t   is  c o n t e m p l a t e d   t h a t   t h e   m o v e m e n t   of  t h e   t r a n s f e r  

v e h i c l e   28,  and  the   o p e r a t i o n   of  i t s   c l a m p i n g   m e c h a n i s m s  

30  can  be  c o n t r o l l e d  f r o m   a  r e m o t e   l o c a t i o n   by  a n  

o p e r a t o r .   S p e c i f i c a l l y ,   an  o p e r a t o r   can  s i g n a l   t h e  

t r a n s f e r   v e h i c l e   when  i t   is  d e s i r e d   to  r e m o v e   a  s t a c k   o f  

s i g n a t u r e s   f rom  a  s t a c k e r .   The  t r a n s f e r   v e h i c l e   can  t h e n  

p r o c e e d   to  t h e   s t a c k e r ,   s t o p p i n g   f i r s t   at   t he   end  b o a r d  

f e e d i n g   s t a t i o n   i f   n e c e s s a r y .   At  the   s t a c k e r ,   t h e  

t r a n s f e r   v e h i c l e   c l a m p s   t h e   s t a c k ,   r e m o v e s   i t   f rom  t h e  

s t a c k e r ,   and  t r a n s p o r t s   i t   to  t he   t y i n g   s t a t i o n   or  to   a  

c o n t a i n e r   l o c a t i o n   as  d i r e c t e d   by  t h e   o p e r a t o r .  



1.  A p p a r a t u s   c o m p r i s i n g   a  t r a n s f e r   v e h i c l e   m o v a b l e  

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

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

c l a m p i n g   m e c h a n i s m   fo r   c l a m p i n g   a  s t a c k   of  s i g n a t u r e s   a t  

the   s t a c k   p i c k u p   s t a t i o n   and  f o r   m o v i n g   t he   s t a c k   o f  

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

m e c h a n i s m   m a i n t a i n i n g   c l a m p i n g   e n g a g e m e n t   w i t h   the   s t a c k  

of  s i g n a t u r e s   as  s a i d   t r a n s f e r   v e h i c l e   is  moved  a l o n g   t h e  

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

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

r e l e a s a b l e   f rom  the  s t a c k   of  s i g n a t u r e s   at  the   s t a c k  

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

2.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   1,  w h e r e i n   a  

s t a c k e r   f o r   f o r m i n g   a  s t a c k   of  s i g n a t u r e s   is  p r o v i d e d   a t  

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

a d a p t e d   to  r e m o v e   a  s t a c k   of  s i g n a t u r e s   f rom  s a i d   s t a c k e r  

when  s a i d   t r a n s f e r   v e h i c l e   is   in  s a i d   s t a c k   p i c k u p  

p o s i t i o n .  

3.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   2  w h e r e i n   s a i d  

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

g u i d e   t r a c k   and  a  c l a m p i n g   m e c h a n i s m   wh ich   is  m o v a b l e  

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



a  r e t r a c t e d   p o s i t i o n   in  w h i c h   i t   is  ou t   of  e n g a g e m e n t   w i t h  

a  s t a c k   of  s i g n a t u r e s   on  the   s t a c k e r   when  s a i d   t r a n s f e r  

v e h i c l e   is  in  s a i d   s t a c k   p i c k u p   p o s i t i o n ,   s a i d   c l a m p i n g  

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

e x t e n d e d   p o s i t i o n   in  w h i c h   i t   can  c l a m p i n g l y   e n g a g e   a  

s t a c k   of  s i g n a t u r e s   on  the   s t a c k e r ,   and  s a i d   c l a m p i n g  

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

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

s i g n a t u r e s ,   to  a l l o w   a  s t a c k   of  s i g n a t u r e s   to  b e  

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

moved  to  t he   s t a c k   d e l i v e r y   p o s i t i o n .  

4.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   3  i n c l u d i n g   a  

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

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

d e p o s i t i n g   a  s t a c k   of  s i g n a t u r e s   on  s a i d   s i g n a t u r e  

r e c e i v i n g   member  at  s a i d   s t a c k   d e l i v e r y   p o s i t i o n .  

5.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   4  w h e r e i n   s a i d  

s t a c k e r   s u p p o r t s   a  s t a c k   of  s i g n a t u r e s   in  an  i n c l i n e d  

o r i e n t a t i o n   a t   s a i d   s t a c k   p i c k u p   p o s i t i o n   and  s a i d  

s i g n a t u r e   r e c e i v i n g   member  has   a  h o r i z o n t a l   s u r f a c e   f o r  

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

b e i n g   m o v a b l e   b e t w e e n   an  i n c l i n e d   o r i e n t a t i o n   f o r  

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

o r i e n t a t i o n   fo r   d e l i v e r i n g   the   s t a c k   to  s a i d   s t a c k  

r e c e i v i n g   m e m b e r .  



6.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   3  h e r e i n   t h e  

s i g n a t u r e s   a re   s t a c k e d   in  f a c e - t o - f a c e   r e l a t i o n ,   and  s a i d  

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

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

e a c h   o t h e r .  

7.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   2  i n c l u d i n g   a  

p a i r   of  s t a c k e r s   p r o v i d e d   at   t he   s t a c k   p i c k u p   s t a t i o n ,  

e a c h   of  s a i d   s t a c k e r s   b e i n g   a d a p t e d   to   form  a  s t a c k   o f  

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

r e s p e c t i v e   s t a c k   p i c k u p   p o s i t i o n s   a d j a c e n t   e i t h e r   of  s a i d  

p a i r   of  s t a c k e r s   so  t h a t   s a i d   c l a m p i n g   m e c h a n i s m   c a n  

r emove   a  s t a c k   of  s i g n a t u r e s   t h e r e f r o m .  

8.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   1  i n c l u d i n g   a  

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

and  means   f o r   t y i n g   a  s t a c k   of  s i g n a t u r e s   i n t o   a  log   w h e n  

the   t r a n s f e r   v e h i c l e   has   moved  a  s t a c k   of  s i g n a t u r e s   t o  

s a i d   t y i n g   s t a t i o n .  

9.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   8  i n c l u d i n g   m e a n s  

d e f i n i n g   a  s t r a p   g u i d e   fo r   g u i d i n g   a  t y i n g   s t r a p   a r o u n d  

the   s t a c k   w h i l e   the   t r a n s f e r   v e h i c l e   is   at  the   t y i n g  

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

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

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



t y i n g   s t a t i o n ,   s a i d   f i r s t   and  s e c o n d   s t r a p   g u i d e   p o r t i o n s  

c o o p e r a t i n g   to  d e f i n e   s a i d   s t r a p   g u i d e   when  s a i d   t r a n s f e r  

v e h i c l e   is  at   s a i d   t y i n g   s t a t i o n .  

10.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   9  i n c l u d i n g   a  

p a i r   of  t y e r   m e c h a n i s m s   d i s p o s e d   at   s a i d   t y i n g   s t a t i o n ,  

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

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

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

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

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

w i t h   t he   f i r s t   s t r a p   g u i d e   p o r t i o n   on  s a i d   t r a n s f e r  

v e h i c l e   to  d e f i n e   a  s t r a p   g u i d e   fo r   a  s t a c k   of  s i g n a t u r e s  

when  t he   t r a n s f e r   v e h i c l e   is   in  a  s t a c k   d e l i v e r y   p o s i t i o n  

a d j a c e n t   t h a t   t y e r   m e c h a n i s m .  

l l .   A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   2  w h e r e i n   s a i d  

c l a m p i n g   m e c h a n i s m   c o m p r i s e s   a  p a i r   of  c l a m p   a s s e m b l i e s  

t h a t   a re   m o v a b l e   t o w a r d   e a c h   o t h e r   to  c l a m p   t h e r e b e t w e e n   a  

s t a c k   of  s i g n a t u r e s   b e i n g   s u p p o r t e d   on  s a i d   s t a c k e r ,   a t  

l e a s t   one  of  s a i d   c l a m p   a s s e m b l i e s   i n c l u d i n g   a  p a i r   o f  

c l a m p   member s   s u p p o r t e d   fo r   i n d e p e n d e n t   m o v e m e n t   t o w a r d  

t h e   o t h e r   c l a m p   a s s e m b l y   to  a p p l y   p r e s s u r e   to  a t   l e a s t   t w o  

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

12.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   11  w h e r e i n   s a i d  

p a i r   of  c l a m p   members   move  l i n e a r l y   and  i n d e p e n d e n t l y   o f  



e a c h   o t h e r   in  a p p l y i n g   p r e s s u r e   to  t h e   s i g n a t u r e   s t a c k ,  

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

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

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

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

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

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

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

of  t h e   s i g n a t u r e   s t a c k .  

13.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   2  w h e r e i n   s a i d  

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

p a i r   of  end  b o a r d s   p r i o r   to  e n g a g i n g   the   s t a c k   o f  

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

one  of  the   end  b o a r d s   a g a i n s t   one  end  of  the   s t a c k   a n d  

means   f o r   s t r i p p i n g   t h e   o t h e r   of  t he   end  b o a r d s   f rom  s a i d  

r e t a i n i n g   means   and  d e p o s i t i n g   t h a t   o t h e r   end  b o a r d   o n t o  

t h e   s t a c k e r   as  t he   c l a m p i n g   m e c h a n i s m   is  e n g a g i n g   a n d  

c l a m p i n g   a  s t a c k   of  s i g n a t u r e s   on  the   s t a c k e r ,   s a i d  

c l a m p i n g   m e c h a n i s m   c o m p r i s i n g   a  t op   c l a m p   a s s e m b l y   and  a  

b o t t o m   c l a m p   a s s e m b l y ,   s a i d   t op   and  b o t t o m   c l a m p  

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

s t a c k   of  s i g n a t u r e s   t h e r e b e t w e e n ,   s a i d   means   fo r   c l a m p i n g  

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

f i r s t   s p r i n g   f i n g e r   means   d i s p o s e d   to  e n g a g e   and  h o l d   a n  

end  b o a r d   a d j a c e n t   t h e   top   c l a m p i n g   a s s e m b l y   in  p o s i t i o n  



to  be  p r e s s e d   b e t w e e n   s a i d   t o p   end  b o a r d   c l a m p   a s s e m b l y  

and  the   t op   of  a  s t a c k   of  s i g n a t u r e s   when  the   t op   a n d  

b o t t o m   end  b o a r d   a s s e m b l i e s   a r e   moved  t o w a r d   e a c h   o t h e r ,  

s a i d   means   fo r   s t r i p p i n g   the   o t h e r   of  the   end  b o a r d s   f r o m  

s a i d   r e t a i n i n g   means   and  fo r   d e p o s i t i n g   t he   o t h e r   e n d  

b o a r d   c o m p r i s i n g   s e c o n d   s p r i n g   f i n g e r   means   d i s p o s e d   t o  

e n g a g e   and  h o l d   t h e   o t h e r   end  b o a r d   on  s a i d   b o t t o m   c l a m p  

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

means   f i x e d   to  s a i d   c l a m p i n g   m e c h a n i s m   and  d i s p o s e d   t o  

e n g a g e   a  b o t t o m   end  b o a r d   and  s t r i p   i t   f rom  e n g a g e m e n t  

w i t h   t h e   s e c o n d   s p r i n g   f i n g e r   means   d u r i n g   m o v e m e n t   of  t h e  

b o t t o m   c l a m p   a s s e m b l y   t o w a r d   the   t op   c l a m p   a s s e m b l y .  

14.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   2  w h e r e i n   t h e  

s t a c k   of  s i g n a t u r e s   has  a  g e n e r a l l y   r e c t a n g u l a r   s o l i d  

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

m e c h a n i s m   has  means   fo r   c o n t a i n i n g   b o t h   e n d s   and  a l l   f o u r  

s i d e s   of  t h e   s t a c k   of  s i g n a t u r e s   when  the   c l a m p i n g  

m e c h a n i s m   has  r e m o v e d   the   s t a c k   of  s i g n a t u r e s   f rom  s a i d  

s t a c k e r .  

15.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   14  w h e r e i n   s a i d  

c l a m p i n g   m e c h a n i s m   c o m p r i s e s   a  f r a m e   h a v i n g   a  back   w a l l ,  

and  a  t op   and  b o t t o m   w a l l   f i x e d   to  s a i d   back   w a l l ,   s a i d  

back   and  top   w a l l s   c o m p r i s i n g   a  C - s h a p e d   f r a m e   h a v i n g   a n  

o p e n i n g   fo r   r e c e i v i n g   a  s t a c k   of  s i g n a t u r e s   t h a t   a re   b e i n g  



c l a m p e d   by  t he   c l a m p i n g   m e c h a n i s m ,   s a i d   back   w a l l   h a v i n g   a  

back   r e t a i n e r   fo r   c o n t a i n i n g   one  s i d e   of  a  s t a c k   o f  

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

and  b o t t o m   c l a m p   a s s e m b l i e s   t h a t   a re   m o v a b l e   t o w a r d   e a c h  

o t h e r   f o r   e n g a g i n g   and  c o n t a i n i n g   the   ends   of  a  s t a c k   o f  

s i g n a t u r e s   d u r i n g   the   c l a m p i n g   p r o c e s s ,   at  l e a s t   one  o f  

s a i d   m o v a b l e   top   and  b o t t o m   c l a m p   a s s e m b l i e s   i n c l u d i n g   a  

p a i r   of  s i d e   r e t a i n e r   members   f o r   c o n t a i n i n g   two  o p p o s i t e  

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

r e t a i n e r   member s   m o v a b l e   i n t o   t he   f r o n t   o p e n i n g   in  t h e  

C - s h a p e d   f r a m e   and  d i s p o s e d   in  f a c i n g   r e l a t i o n   w i t h   t h e  

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

c o n t a i n m e n t   of  t h e   s i g n a t u r e s .  

16.  An  a p p a r a t u s   as  s e t   f o r t h   in  c l a i m   2  w h e r e i n   s a i d  

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

a l o n g   a  p a t h   b e t w e e n   a  s t a c k   r e c e i v i n g   p o s i t i o n   to   an  e n d  

b o a r d   r e c e i v i n g   p o s i t i o n ,   an  i n t e r m e d i a t e   s u p p o r t   m e m b e r  

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

s i g n a t u r e s   f rom  s a i d   ma in   member  as  s a i d   ma in   member  m o v e s  

f rom  s a i d   s t a c k   r e c e i v i n g   p o s i t i o n   to  s a i d   end  b o a r d  

r e c e i v i n g   p o s i t i o n ,   s a i d   i n t e r m e d i a t e   s u p p o r t   member  b e i n g  

m o v a b l e   ou t   of  s a i d   p a t h   as  s a i d   ma in   member  moves  f r o m  

s a i d   end  b o a r d   r e c e i v i n g   p o s i t i o n   to   s a i d   s t a c k   r e c e i v i n g  

p o s i t i o n .  



17.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   16  w h e r e i n   s a i d  

main   member  is  a d a p t e d   to  t r a n s p o r t   an  end  b o a r d   f rom  t h e  

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

p o s i t i o n ,   and  means   f o r   a s s o c i a t i n g   the   end  b o a r d   w i t h   o n e  

end  of  a  s t a c k   at  t h e   s t a c k   r e c e i v i n g   p o s i t i o n .  

18.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   17  w h e r e i n   s a i d  

i n t e r m e d i a t e   member  is  p i v o t a l l y   s u p p o r t e d   at  a  

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

member  b e i n g   a d a p t e d   to  be  e n g a g e d   by  s a i d   ma in   member  a n d  

p i v o t e d   o u t   of  the   way  of  s a i d   m a i n   member  as  s a i d   m a i n  

member  moves   f rom  s a i d   end  b o a r d   r e c e i v i n g   p o s i t i o n   t o  

s a i d   s t a c k   r e c e i v i n g   p o s i t i o n .  

19.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   18  i n c l u d i n g   a n  

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

m a i n   member  when  s a i d   ma in   member   is  a t   s a i d   s t a c k  

r e c e i v i n g   p o s i t i o n ,   s a i d   ma in   member  i n c l u d i n g   means   f o r  

r e m o v i n g   a  s t a c k   of  s i g n a t u r e s   f rom  s a i d   i n t e r c e p t o r   a s  

s a i d   i n t e r c e p t o r   a p p r o a c h e s   s a i d   m a i n   member  at  s a i d   s t a c k  

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

s a i d   p a t h   when  a  s t a c k   is   r e m o v e d   t h e r e f r o m ,   and  s a i d  

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

i n t e r c e p t o r   is   moved  ou t   of  s a i d   p a t h .  

20.  A p p a r a t u s   as  s e t   f o r t h   in  c l a i m   19  w h e r e i n   s a i d  

m a i n   member  has  a  s t a c k   s u p p o r t   s u r f a c e ,   s a i d   r e m o v i n g  



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

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

s t a c k   of  s i g n a t u r e s   f rom  s a i d   i n t e r c e p t o r ,   s a i d   r e m o v i n g  

means   b e i n g   m o v a b l e   to  a  s e c o n d   p o s i t i o n   in  w h i c h   i t   i s  

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

r e m o v i n g   means   f rom  a  s t a c k .  
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