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©  APPARATUS  FOR  AUTOMATICALLY  STACKING  PILES  OF  PAPER. 
©  This  apparatus  for  automatically  stacking  a  plurality  of 
piles  of  paper  is  adapted  to  automatically  carry  out  opera- 
tions  for  taking  out  a  plurality  of  piles  of  printing  paper,  each 
of  which  has  been  packaged  in  a  respective  packaging  paper, 
from  each  packaging  paper,  and  stacking  the  unpacked  piles 
of  printing  paper  in  order.  The  apparatus  is  provided  with  a 
carry-out  lifter  (23)  on  which  packages  of  paper  (packaged 
piles  of  paper)  (22)  are  stacked,  a  push  means  (33)  for  feeding 
forward  the  upper-most  package  of  paper  (22)  on  the  carry- 
out  lifter  (23),  cutter  means  (65,  66)  for  cutting  open  the  front 
end  and  both  sides  of  the  front  portion  of  the  packaging  paper 
(34)  when  the  package  (22)  is  fed,  a  packaging  paper  peeling 
means  (90)  for  peeling  the  opened  packaging  paper  (34)  up- 
ward  and  downward  so  as  to  expose  the  front  portion  of  the 
sheets  of  paper  (28)  therein  to  the  outside  thereof,  and  a 
sheets  of  paper  gripping  means  (140)  for  gripping  the  front 
end  portion  of  a  pile  of  paper  (28),  withdrawing  the  same 
from  within  the  packaging  paper  (34!  and  stacking  the  same 
on  a  carry-in  lifter  (29).  A  paper  slip-off  preventing  means  (91  ) 
for  furnishing  the  pile  of  paper  (28)  with  firmness  before  the 
paper  is  withdrawn  from  the  packaging  paper  (34),  and  a 
paper  loosening  means  provided  with  a  roller  conveyor  (141  ) 
and  blower  nozzles  (191  ),  which  are  used  to  loosen  the  sheets 
of  paper  (28)  being  transferred,  are  also  installed  when  re- 
quired. 
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S P E C I F I C A T I O N  

T i t l e   of  t h e   I n v e n t i o n  

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

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

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

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

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

n u m b e r   of  p a c k a g e d   p a p e r   b u n d l e s   and  s t a c k i n g   them  in  l i n e .  

When  i t   i s   d e s i r e d   to  l o a d   a  p a p e r   p a l l e t   w i t h   a  s t a c k  

of  p a p e r   b u n d l e s   on to   an  a u t o m a t i c   p a p e r   s h e e t   f e e d e r   of  a  

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

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

n u m b e r   of  s h e e t s   in  each   p a c k a g e   ( h e r e i n a f t e r   r e f e r r e d   to  a s  

" p a c k a g e d   p a p e r   b u n d l e " )   and  s t a c k   them  on  t h e   p a p e r   p a l l e t .  

H e r e t o f o r e ,   t h e   s e r i e s   of  s t e p s   f o r   s t a c k i n g   t he   p a p e r  

b u n d l e s   on  t h e   p a p e r   p a l l e t   has   b e e n   c a r r i e d   ou t   m a n u a l l y ,  

in  w h i c h   a  p a c k a g e d   p a p e r   b u n d l e   i s   f i r s t   c u t   open   by  a  h a n d  

c u t t e r   to  t a k e   out   t he   p a p e r   b u n d l e   f rom  t h e   w r a p p i n g   p a p e r  

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

p a p e r   b u n d l e   to  fan  i t ,   and  t h e n   t h e   p a p e r   b u n d l e   i s   p u t   o n  

t he   p a p e r   p a l l e t .  

H o w e v e r ,   when  the   s i z e   of  th"e  p a p e r   s h e e t s   i s  

r e l a t i v e l y   s m a l l ,   the   a m o u n t   of  work   r e q u i r e d   to  u n p a c k   t h e  
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p a c k a g e d   p a p e r   b u n d l e   and  s t a c k   i t   on  t h e   p a p e r   p a l l e t   i s  

a  p r o b l e m   b u t ,   when  t h e   p a p e r   s h e e t s   a r e   of  a  l a r g e  

s i z e ,   s u c h   as  Bl  s i z e   or  AO  s i z e ,   t h e   p a p e r   b u n d l e   i t s e l f  

i n c r e a s e s   in  w e i g h t ,   r e q u i r i n g   h a r d   l a b o r .   M o r e o v e r ,   s i n c e  

s u c h   work  i s   i n e f f i c i e n t ,   i t   ha s   s o m e t i m e s   b e e n   d i f f i c u l t   t o  

u t i l i z e   t he   f u l l   c a p a c i t y   of  t h e   p r i n t i n g   m a c h i n e .  

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

In  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ,   t h e r e   i s  

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

c o m p r i s i n g   a  v e r t i c a l l y   m o v a b l e   c a r r y i n g - o u t   l i f t e r   f o r  

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

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

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

t he   c a r r y - i n   s t a r t i n g   p o s i t i o n   to  an  u n w r a p p i n g   t a b l e  

d i s p o s e d   in  f r o n t   of  t h e   c a r r y i n g - o u t   l i f t e r ,   a  w r a p p i n g  

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

t a b l e   to  h o r i z o n t a l l y   c u t   open   a t   l e a s t   t h e   f r o n t   end  s i d e  

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

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

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

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

□n  t h e   u n w r a p p i n g   t a b l e   to  e x p o s e   t h e   p a p e r   b u n d l e ,   a  

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

the   u n w r a p p i n g   t a b l e   and  h a v i n g   s t a c k e d   on  i t   w i t h   o n l y   t h e  
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p a p e r   b u n d l e   t h e   p a c k a g e d   p a p e r   b u n d l e   to  move  t he   t o p  

s u r f a c e   of  t h e   p a p e r   b u n d l e   down  to  a  c a r r y i n g - i n   w a i t i n g   . 

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

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

u n w r a p p i n g   t a b l e   to  g r i p   t he   f r o n t   end  of  t h e   p a p e r   b u n d l e  

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

c a r r y i n g - i n   l i f t e r .  

In  a d d i t i o n   to  t h e   a b o v e - d e s c r i b e d   a r r a n g e m e n t ,   t h e  

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

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

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

c a r r y i n g - i n   t a b l e   to  b low  a i r   i n t o   t h e   p a p e r   b u n d l e   on  t h e  

c a r r y i n g - i n   t a b l e .  

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

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

p r e s e n t   i n v e n t i o n   i s   p e r f o r m e d   as  f o l l o w s :  

As  shown  in  F i g .   22  (A) ,   a  number   of  p a c k a g e d   p a p e r  

b u n d l e s   w h i c h   we re   p r e v i o u s l y   s t a c k e d   on  a  c a r r y i n g - o u t  

l i f t e r   ( n o t   shown)   u s i n g   a  f o r k l i f t   or  t h e   l i k e .   T h e  

c a r r y i n g - o u t   l i f t e r   moves   up  and ,   when  a  t op   p a c k a g e d   p a p e r  

b u n d l e   22  is   moved  up  to  a  p r e d e t e r m i n e d   c a r r y i n g - o u t  

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

T h e n ,   as  shown  in  F i g .   2 2 ( B ) ,   t he   t op   p a c k a g e d   p a p e r   b u n d l e  

22  i s   moved  f o r w a r d   by  a  p u s h i n g   d e v i c e   33  to  a  

p r e d e t e r m i n e d   p o s i t i o n   on  t he   u n w r a p p i n g   t a b l e   and ,   as  t h e  

-  3  -  
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l o n g i t u d i n a l l y   and  h o r i z o n t a l l y )   ,  b o t h   s i d e   s u r f a c e   of   a  

r r ap ra ing   p a p e r   34  is   h o r i z o n t a l l y   c u t   by  a  p a i r   of  r i g h t   a n d  

-  s i d e   w r a p p i n g   p a p e r   c u t t i n g   d e v i c e s ' .   F u r t h e r m o r e ,   t h e  

f r o n t   end  s u r f a c e   of  t h e   w r a p p i n g   p a p e r   34  i s   a l s o  

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

>ar>er  c u t t i n g   d e v i c e   w h i c h   i s   m o v i n g   l a t e r a l l y   ( i n   t h e   w i d t h  

l i r e c t i o n   of  t h e   p a c k a g e d   p a p e r   b u n d l e   2 2 ) .   T h e n ,   as  s h o w n  

In  F i g .   2 2 ( E ) ,   u n w r a p p i n g   d e v i c e s   d i s p o s e d   a b o v e   and  b e l o w  

:he  u n w r a p p i n g   p o s i t i o n   open   t h e   f r o n t   p o r t i o n   of  t h e  

t r a p p i n g   p a p e r   34  u p w a r d   and  d o w n w a r d   to  e x p o s e   t h e   f r o n t  

p o r t i o n   of  a  p a p e r   b u n d l e   28.  A f t e r   t h a t ,   as  shown  i n  

? i g . 2 2 ( I ) ,   t h e   f r o n t   end  of  t h e   p a p e r   b u n d l e   28  i s   g r i p p e d  

by  a  p a p e r   b u n d l e   g r i p p i n g   d e v i c e   140  to  p u l l   t h e   p a p e r  

b u n d l e   28  o u t   f rom  i t s   w r a p p i n g   p a p e r   34  and  c a r r y   i t   o n t o  

the   c a r r y i n g - i n   l i f t e r   w h i c h   i s   l o c a t e d   in  f r o n t   of  t h e  

s t a c k .   As  t h e   p a p e r   b u n d l e   28  i s   b e i n g   c a r r i e d ,   a i r   i s  

b lown  i n t o   t h e   p a p e r   b u n d l e   28  by  t h e   p a p e r   b u n d l e   f a n n i n g  

d e v i c e .  

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

F i g . l   i s   a  s c h e m a t i c   s i d e   v i e w   of  an  e m b o d i m e n t   of  t h e  

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

p r e s e n t   i n v e n t i o n .   F i g .   2  i s   a  s c h e m a t i c   f r o n t   v i ew   of  a  

p u s h i n g   d e v i c e   as  v i e w e d   a l o n g   l i n e   I I - I I   in  F i g . l .   F i g .   3 
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.s  a  s c h e m a t i c   s i d e   v iew  of  t h e   p u s h i n g   d e v i c e .   F i g .   4  i s   a  

s c h e m a t i c   e n l a r g e d   v iew  as  v i e w e d   a l o n g   l i n e   I V - I V   in   F i g .   4 .  

? i g . 5   is   a  s c h e m a t i c   e n l a r g e d   s e c t i o n a l   v i e w   as  v i e w e d   a l o n g  

Line  V-V  in  F i g .   2.  F i g .   6  is   a  s c h e m a t i c   e n l a r g e d   s e c t i o n a l  

/ i ew   as  v i e w e d   a l o n g   l i n e   V I - V I   in  F i g .   2.  F i g .   7  i s   a  

s c h e m a t i c   s e c t i o n a l   v iew  of  an  u n w r a p p i n g   t a b l e ,  

D o r r e s p o n d i n g   to  a  v iew  as  v i e w e d   a l o n g   l i n e   V I I - V I I   i n  

F ig .   11.  F i g .   8  is   a  s c h e m a t i c   e n l a r g e d   v i ew  of  t h e  

u n w r a p p i n g   d e v i c e   and  o t h e r s   in  F i g . l .   F i g .   9  is   a  s c h e m a t i c  

f r o n t   v iew  s h o w i n g   p a r t   of  a  p a p e r   h a n g - d o w n   p r e v e n t i o n  

d e v i c e .   F i g .   10  is  a  s c h e m a t i c   p l a n   v iew  of  t h e   p a p e r  

h a n g - d o w n   p r e v e n t i o n   d e v i c e ,   c o r r e s p o n d i n g   to   a  v iew,   a s  

v i e w e d   a l o n g   l i n e   X-X  in  F i g .   8.  F i g .   11  i s   a.  s c h e m a t i c   s i d e  

v iew  s h o w i n g   d e t a i l s   of  t he   u n w r a p p i n g   d e v i c e .   F i g .   12  i s   a  

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

a l o n g   the   f r o n t   l i n e .   F i g .   13  is   a  s c h e m a t i c   s i d e   v i e w   of  a  

w r a p p i n g   p a p e r   d i s c h a r g i n g   m e c h a n i s m .   F i g .   14  is   a  s c h e m a t i c  

s e c t i o n a l   v i ew  of  a  p a p e r   b u n d l e   g r i p p i n g   d e v i c e   as  v i e w e d  

a l o n g   the   s i d e   s u r f a c e .   F i g .   15  i s   a  s c h e m a t i c   s e c t i o n a l  

v i e w   of  t he   p a p e r   b u n d l e   g r i p p i n g   d e v i c e   u n d e r   a  d i f f e r e n t  

c o n d i t i o n .   F i g .   16  is  a  s c h e m a t i c   f r o n t   v i ew   of  t h e   p a p e r  

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

l e f t - h a l f   p o r t i o n .   F i g .   17  i s   a  s c h e m a t i c   s i d e   v i e w   s h o w i n g  

o p e r a t i o n   of  t he   p a p e r   b u n d l e   g r i p p i n g   d e v i c e .   F i g .   18  i s   a  

s c h e m a t i c   p l a n   v iew  s h o w i n g   t h e   e n t i r e   p a r t   of  t he   p a p e r  

-  5  -  
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b u n d l e   g r i p p i n g   d e v i c e .   F i g .   19  is  a  s c h e m a t i c   p l a n   v i e w  

s h o w i n g   p a r t   of  a  p a p e r   b u n d l e   f a n n i n g   d e v i c e .   F i g .   20  i s   a  

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

a l o n g   l i n e   X-X  in  F i g .   19.  F i g .   21  is   a  s c h e m a t i c   o b l i q u e  

v i e w   of  a  r o l l e r   c o n v e y o r   f o r   p a p e r   b u n d l e   f a n n i n g .   F i g .   22  

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

s t a c k i n g   p r o c e s s .   '  F i g .   23(A)   and  23(B)   a r e   s c h e m a t i c   v i e w s  

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

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

R e f e r r i n g   to  F i g . l   s h o w i n g   t h e   e n t i r e   s t r u c t u r e   of  t h e  

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

p r e s e n t   i n v e n t i o n ,   s p r o c k e t s   16,  17,  18,  and  19  a r e   m o u n t e d  

r o t a t a b l y   on  p o s t s   12,  13,  14,  and  15  s u p p o r t i n g   a  f r a m e   11. .  

One  end  of  a  c h a i n   20  wound  a r o u n d   t h e   s p r o c k e t s   16  and  17 

i s   c o n n e c t e d   to  a  c a r r y i n g - o u t   l i f t e r   23,  on  w h i c h   p a c k a g e d  

p a p e r   b u n d l e s   22  a r e   to   be  s t a c k e d   t h r o u g h   a  p a p e r   p a l l e t  

21,  and   t h e   o t h e r   of  t h e   c h a i n   20  i s   c o n n e c t e d   w i t h   a  

c o u n t e r w e i g h t   ( n o t   shown)   .  _  A  d r i v i n g   s p r o c k e t   25,  w h i c h   i s  

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

m o t o r   24,  i s   a t t a c h e d   to  t h e   b o t t o m   end  of  t h e   p o s t   13  t o  

w h i c h   t h e   s p r o c k e t   17  i s   a t t a c h e d .   An  e n d l e s s   d r i v i n g   c h a i n  

26  i s   wound  a r o u n d   t h e   d r i v i n g   s p r o c k e t   25  and  t h e   s p r o c k e t  

17,  an  an  e n d l e s s   t r a n s m i s s i o n   c h a i n   ( n o t   shown)   i s   w o u n d  

a r o u n d   t h e   s p r o c k e t   16  and  1 7 .  

-  6  -  



T h e r e f o r e ,   by  t h e   d r i v i n g   f o r c e   ol  t he   c a r r y i n g - o u t  

. i f t e r   d r i v i n g   m o t o r   24,  t h e   c - a r r y i n g - o u t   l i f t e r   23  i s   m o v e d  

ip  and  down  a l o n g   t h e   p o s t s   12  and  13,  and  s t o p s   m o v i n g   u p  

?hen  a  l i m i t   s w i t c h   ( n o t   s h o w n )   d e t e c t s   t h a t   t h e   t o p  

p a c k a g e d   p a p e r   b u n d l e   22  r e a c h e s   a  p r e d e t e r m i n e d  

j a r r y i n g - o u t   s t a r t i n g   p o s i t i o n .  

S i m i l a r l y ,   one  end  of  a  c h a i n   27  wound  a r o u n d   t h e  

s p r o c k e t s   18  and  19  is   c o n n e c t e d   to  a  c a r r y i n g - i n   l i f t e r   29 

an  w h i c h   o n l y   a  p a p e r   b u n d l e   28  is   to  be  s t a c k e d   t h r o u g h   t h e  

p a p e r   p a l l e t   21,  and  t h e   o t h e r   end  of  t he   c h a i n   27  i s  

c o n n e c t e d   to  a  c o u n t e r w e i g h t   ( n o t   s h o w n ) .   A  d r i v i n g  

s p r o c k e t   31  w h i c h   is  r o t a t e d   f o r w a r d   and  r e v e r s e   by  a  

c a r r y i n g - i n   l i f t e r   d r i v i n g   m o t o r   30  i s   a t t a c h e d   to  t h e  

b o t t o m   end  of  t he   p o s t   14  to  w h i c h   i s   a t t a c h e d   t h e   s p r o c k e t  

18.  An  e n d l e s s   c h a i n   d r i v i n g   c h a i n   '32  is  wound  a r o u n d   t h e  

d r i v i n g   s p r o c k e t   31  and  t h e   s p r o c k e t   18,  and  an  e n d l e s s  

t r a n s m i s s i o n   c h a i n   ( n o t   s h o w n )   is   wound  a r o u n d   t h e   s p r o c k e t s  

18  and  1 9 .  

T h e r e f o r e ,   by  t he   d r i v i n g   f o r c e   of  t he   c a r r y i n g - i n  

l i f t e r   d r i v i n g   m o t o r   30,  t h e   c a r r y i n g - i n   l i f t e r   29  i s   m o v e d  

up  and  down  a l o n g   t he   p o s t s   14  and  15,  and  s t o p s   m o v i n g   u p  

when  a  l i m i t   s w i t c h   ( n o t   shown)   d e t e c t s   t h a t   t h e   t o p  

p a c k a g e d   p a p e r   b u n d l e   22  r e a c h e s   a  p r e d e t e r m i n e d  

c a r r y i n g - o u t   s t a r t i n g   p o s i t i o n .  

Above  t he   c a r r y i n g - o u t   l i f t e r   23,  t h e r e   is   d i s p o s e d   a  



P"-!~  c ' o v i c e   63  w h i c h   is  m o v a b l e   in  t h e   l o n g i t u d i n a l  

d i r   - - . i o n .   The  p u s h i n g   d e v i c e   33  i s   to   p u s h   ou t   t h e   t o p  

p a c k a g e d   p a p e r   b u n d l e   28  on  t h e   c a r r y i n g - o u t   l i f t e r   23 

f o r w a r d   o v e r   a  p r e d e t e r m i n e d   d i s t a n c e ,   and  a l s o   has   a  

f u n c t i o n   to  c u t   t h e   r e a r   p o r t i o n   of   a  w r a p p i n g   p a p e r   34  o f  

t h e   p a c k a g e d   p a p e r   b u n d l e   28  a t   t h e   p u s h i n g - o u t   p o s i t i o n .  

The  p u s h i n g   d e v i c e   33  is   shown  in  d e t a i l   in   F i g s .   2  to  6 .  

Above  t h e   c a r r y i n g - o u t   l i f t e r   23,   t h e r e   a r e   p r o v i d e d  

two  l i n e a r   g u i d e   r a i l s   35  p a r a l l e l   to  t h e   l o n g i t u d i n a l  

d i r e c t i o n   ( r i g h t / l e f t   d i r e c t i o n   in  F i g .   3 ) ,   and  s u p p o r t i n g  

m e m b e r s   37  p r o v i d e d   on  the   u p p e r   s u r f a c e   of  a  mount   36  o f  

t h e   p u s h i n g   d e v i c e   33  a r e   s l i d a b l y   e n g a g e d   w i t h   t he   l i n e a r  

g u i d e   r a i l s   35.  A  d r i v i n g   t h r e a d e d   s h a f t   38  is  p r o v i d e d  

p a r a l l e l   to  and  b e t w e e n   the   l i n e a r   g u i d e   r a i l s   35,  and  t h e  

t h r e a d e d   s h a f t   38  is  s c r e w e d   in  a  n u t   39  p r o v i d e d   on  t h e  

J ipper   s u r f a c e   of  t he   mount   36  of  t h e   p u s h i n g   d e v i c e   33.  T h e  

d r i v i n g   t h r e a d e d   s h a f t   38  is   d r i v e n   to   r o t a t e   by  a  m o t o r   40  

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

i p p a r a t u s   t h r o u g h   a  c h a i n   41.  T h e r e f o r e ,   when  the   d r i v i n g  

t h r e a d e d   s h a f t   38  is   r o t a t e d ,   t h e   m o u n t   36  and  t he   p u s h i n g  

i e v i c e   33  a r e   moved  l o n g i t u d i n a l l y   a l o n g   t h e   l i n e a r   g u i d e  

r a i l s   3 5 .  

In  t h e   p u s h i n g   d e v i c e   33,  a  f r a m e   l i f t i n g   c y l i n d e r   42  

is  p r o v i d e d   d o w n w a r d   a t   t he   c e n t e r   of   t h e   mount   36,  and  a  

f r ame   44  i s   m o u n t e d   a t   an  end  ( b o t t o m   end)   of  a  rod   43.  On 
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t he   l o w e r   s u r t a c e   of  t he   moun t   36  i s   p r o v i d e d   g u i d e  

c y l i n d e r s   45  on  the   r i g h t   and  - l e f t   s i d e s   of  t h e   m o u n t i n g  

p o s i t i o n   of  t h e   c y l i n d e r   42,  and  two  g u i d e   s h a f t s   46  w i t h  

t h e i r   b o t t o m   e n d s   l i n k e d   to  t h e   f r a m e   44  a r e   s l i d a b l y  

e n g a g e d   w i t h   t h e   r e s p e c t i v e   g u i d e   c y l i n d e r s   45.  T h e r e f o r e ,  

by  t h e   f u n c t i o n   of  t h e   f r a m e   l i f t i n g   c y l i n d e r   42,  t h e   f r a m e  

44  is   e x a c t l y   moved  up  and  down,   s l i d i n g   on  t he   g u i d e   s h a f t  

46s  and  the   g u i d e   c y l i n d e r s   4 5 .  

The  f r a m e   44  c o m p r i s e s   a  l o w e r   p l a t e   44a  w h i c h   i s  

l i n k e d   w i t h   t h e   l o w e r   e n d s   of  t he   r o d   43  and  t he   g u i d e   s h a f t  

46,  an  u p p e r   p l a t e   44b  l o c a t e d   a b o v e   t h e   l o w e r   p l a t e   4 4 a ,  

and  s i d e   p l a t e s   44c  c o n n e c t i n g   t h e   l o w e r   and  u p p e r   p l a t e s  

44a  and  44b  a t   t h e i r   b o t h   e n d s ,   and  a  f r o n t   s u r f a c e   44d  o f  

t h e   l o w e r   p l a t e   44a  is  a  p u s h i n g   s u r f a c e   to  be  p r e s s e d  

a g a i n s t   t he   r e a r   s u r f a c e   of  t h e   p a c k a g e d   p a p e r   b u n d l e   2 2 .  

A  r o d l e s s   c y l i n d e r   47  i s   p r o v i d e d   b e t w e e n   b o t h   s i d e  

p l a t e s   44c ,   and  a  moving   p a r t   48  of  t h e   r o d l e s s   c y l i n d e r   47  

is   p r o v i d e d   w i t h   a  c u t t e r   49  p r o j e c t i n g   to  t he   f r o n t   w h i c h  

is   to  c u t   open   the   u p p e r   edge   of  t h e   r e a r   s u r f a c e   of  a  

w r a p p i n g   p a p e r   3  of  a  p a c k a g e d   p a p e r   b u n d l e   3.  S i n c e   t h e  

c u t t e r   49  i s   to  c u t   i n t o   t he   u p p e r   edge   of  the   r e a r   s u r f a c e  

of  t h e   w r a p p i n g   p a p e r   34,  i t s   f r o n t   edge   is  p r o j e c t e d   p a s t  

t h e   p a c k a g e d   p a p e r   b u n d l e   p u s h i n g   s u r f a c e   44d  of  t h e   l o w e r  

p l a t e   4 4 a .  

Claw  p l a t e   c y l i n d e r s   50  a r e   p r o v i d e d   b a c k w a r d   a t   t w o  

3  -  
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l a c e s   r i g h t   and  l e f t   on  t h e   u p p e r   p i a t e   01  w e   u d i a e  

e a c h   rod  51  i s   p r o v i d e d   a t   i t s   f r o n t   end  w i t h   a  

: u p p o r t i n g   p l a t e   52,  and  e a c h   s u p p o r t i n g   p l a t e   52  i s  

s r o v i d e d   a t   i t s   l o w e r   end  w i t h   a  c l a w   p l a t e   53  e x t e n d i n g   t o  

@he  f r o n t   s i d e .   The  c l a w   p l a t e s   5  3  a r e   l o c a t e d   a t   a  

; l i g h t l y   u p p e r   s i d e   of  t h e   c u t t e r   49,   and  t h e i r   f r o n t  

j o r t i o n s   a r e   t a p e r e d   down  to  t h e   f r o n t   s i d e .   T h e s e   c l a w  

s l a t e s   53  a r e   to  be  i n s e r t e d   i n t o   t h e   l o w e r   s i d e   of  t h e   t o p  

s u r f a c e   of  t he   w r a p p i n g   p a p e r   34  w h i c h   is   c u t   open   by  t h e  

: u t t e r   49.  In  t h e   f i g u r e ,   n u m e r a l   54  i n d i c a t e s   a  g u i d e  

s h a f t   a t t a c h e d   to  t he   s u p p o r t i n g   p l a t e   52,  w h i c h   i s   s l i d a b l y  

- n g a g e d   w i t h   a  g u i d e   h o l e   56  of  a  g u i d e   p l a t e   55  p r o v i d e d   o n  

t h e   u p p e r   p l a t e   44b,   to  e x a c t l y   g u i d e   t h e   s u p p o r t i n g   p l a t e  

52  and   the   c l aw  p l a t e   53  when  t h e   c l a w   p l a t e   c y l i n d e r   50  

o p e r a t e s .  

On  the   u p p e r   p l a t e   44b  of  t h e   f r a m e   44,  e a c h   c l aw   p l a t e  

c y l i n d e r   50  is  p r o v i d e d   u p w a r d   a t   i t s   i n s i d e   w i t h   a  h o l d i n g  

c y l i n d e r   57,  and  a  c o n c a v e d   s u p p o r t i n g   p l a t e   59  i s   a t t a c h e d  

to   an  end  ( t o p   end)   of  a  rod   58  of  t h e   h o l d i n g   c y l i n d e r   5 7 .  

Top  e n d s   of  r e s p e c t i v e   h o l d i n g   s h a f t s   60  v e r t i c a l l y   a n d  

s l i d a b l y   p e n e t r a t i n g   the   u p p e r   p l a t e   44b  a r e   a t t a c h e d   t o  

r i g h t   and  l e f t   ends   of  t h e   s u p p o r t i n g   p l a t e   59  and ,   a t   t h e  

l o w e r   ends   of  t h e   h o l d i n g   s h a f t s   60,   h o l d i n g   p i e c e s   61 

o p p o s i n g   the   c l aw   p l a t e s   53  a t   t h e i r   f o r w a r d   p o s i t i o n s  

( p o s i t i o n s   shown  by  s o l i d   l i n e s   in   F i g .   6)  a r e   m o u n t e d   w i t h  

-  iu  -  
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i o l t s   or  t h e   l i k e .   The  h o l d i n g   p i e c e s   b l ,   t o g e t h e r   w i t h   t n e  

slaw  p l a t e s   53,  c o n s t i t u t e   g r i p p i n g   m e a n s   to   g r i p   the   t o p  

j o r t i o n   of  t h e   w r a p p i n g   p a p e r   a f t e r   b e i n g   c u t   o p e n ,   and  t h e  

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

;o  t h e   c l a w   p l a t e s   5 3 .  

In  t he   v i c i n i t y   of  t he   c e n t e r   of  t h e   s u p p o r t i n g   p l a t e  

59  a r e   p r o v i d e d   two  s u c k e r s   63  e x t e n d i n g   d o w n w a r d   t h r o u g h  

h o l e s   62  p r o v i d e d   in  t he   u p p e r   p l a t e   4 4 b .   A  s u c k i n g   p a r t  

B3a  of  t he   s u c k e r   63  is   made  f rom  r u b b e r   or  a  s o f t   p l a s t i c ,  

and  can   a d h e r e   c l o s e l y   to  t he   w r a p p i n g   .  p a p e r   34.  A  p i p e   6 3 b  

a t   t h e   u p p e r   p a r t   of  t he   s u c k e r   63  i s   c o n n e c t e d   to  a n  

e v a c u a t i o n   s o u r c e   s u c h   as  a  vacuum  pump  or  t h e   l i k e .   T h e  

s u c k e r   63  is   moved  up  and  down  t o g e t h e r   w i t h   t he   h o l d i n g  

p i e c e   61  by  t h e   s u p p o r t i n g   p l a t e   59,  and   t h e   p o s i t i o n   of  t h e  

s u c k e r   63  is   r e g u l a t e d   so  t h a t   t he   Lower   end  of  the   s u c k e r  

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

p i e c e   61.  In  F i g s .   5  and  6,  t he   h o l d i n g   p i e c e s   61  and  t h e  

s u c k e r s   63  a r e   shown  a t   t h e i r   t op   p o s i t i o n s .  

At  t he   p a p e r   b u n d l e   c a r r y i n g - o u t   s i d e   of  t h e  

c a r r y i n g - o u t   l i f t e r   23,  an  u n w r a p p i n g   t a b l e   64  to  r e c e i v e  

t h e   p a c k a g e d   p a p e r   b u n d l e   28  b e i n g   p u s h e d   o u t   by  the   p u s h i n g  

d e v i c e   63  is   p r o v i d e d   a t   a  h e i g h t   a c c o r d i n g   to  the   p a p e r  

b u n d l e   b e i n g   c a r r i e d   o u t .   As  shown  in  F i g .   7,  t he   u n w r a p p i n g  

t a b l e   64  c o m p r i s e s   two  p a r a l l e l   r o l l e r   c o n v e y o r s   6 4 a .  

Whi l e   t he   p a c k a g e d   p a p e r   b u n d l e   22  i s   p u s h e d   ou t   o v e r   a  
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r e d e t e r m i n e d   d i s t a n c e   to  'che  u n w r a p p i n g   t a b l e   ana  a i x e r  

it  is   p u s h e d   o u t ,   t he   b o t h   s i d e s   of  the   f r o n t   s u r f a c e   a n d  

she  f r o n t   edge   of  t h e   w r a p p i n g   p a p e r   34  of  t h e   p a c k a g e d  

pape r   b u n d l e   22  i s   c u t   open   by  a  w r a p p i n g   p a p e r   c u t t i n g  

l e v i c e   . 

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

c i r c l e   c u t t e r   65  to  c u t   open   the   f r o n t   edge  in  t h e  

r i g h t / l e f t   d i r e c t i o n   of  t h e   w r a p p i n g   p a p e r   34  of  t h e  

p a c k a g e d   p a p e r   b u n d l e   22  p u s h e d   ou t   by  a  p r e d e t e r m i n e d  

d i s t a n c e   o n t o   t he   u n w r a p p i n g   t a b l e   64,  and  a  s i d e   c u t t e r   66 

to  c u t   open   t h e   f r o n t   p a r t   of  b o t h   s i d e   of  t he   w r a p p i n g  

p a p e r   34  w h i l e   t h e   p a c k a g e d   p a p e r   b u n d l e   22  is   b e i n g   p u s h e d  

out   and  m o v i n g   o v e r   t h e   p r e d e t e r m i n e d   d i s t a n c e .  

As  shown  in  F i g .   8  w h i c h   i s   an  e n l a r g e d   v iew  of  t h e  

c e n t r a l   p a r t   of  F i g . l ,   t h e   i n s i d e   p o s t s   13  and  14  a r e  

p r o v i d e d ,   f i x e d   t o ,   w i t h   a  m o u n t i n g   s t a g e   68  s u p p o r t i n g   a  

s u p p o r t   t a b l e   67  w h i c h   i s   v e r t i c a l l y   m o v a b l e   a l o n g   t h e   p o s t  

13  and  14  and   a  m o u n t i n g   p l a t e   69  wh ich   is  i n t e g r a l   w i t h   t i  

m o u n t i n g   s t a g e   68.  The  f r o n t   end  of  the   m o u n t i n g   s t a g e   i s  

p r o v i d e d ,   f i x e d   t o ,   w i t h   a  r a c k   70  and  a  p a i r   of  g u i d e   r a i J  

71  e x t e n d i n g   in  t h e   w i d t h   d i r e c t i o n   of  the  p a c k a g e d   p a p e r  

b u n d l e   22,  and   a  c a r r i e r   72,  w h i c h   i s   m o v a b l e   a l o n g   t h e  

f r o n t   g u i d e   r a i l   71,  is   p r o v i d e d   w i t h   a  c a r r i e r   d r i v i n g  

m o t o r   74  h a v i n g   a  p i n i o n   73  e n g a g i n g   w i t h   t he   r a c k   7 0 .  

F u r t h e r ,   t he   c a r r i e r   72  is   a l s o   p r o v i d e d   w i t h   a  f r o n t   c u t t e  
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[ r i v i n g   m o t o r   75  c o n n e c t e d   w i t h   t h e   f r o n t   c i r c l e   c u t t e r   do  

t h r o u g h   a  b r a c k e t   76  and ,   by  t h e   o p e r a t i o n   of  t he   f r o n t  

: u t t e r   d r i v i n g   m o t o r   75  and  t h e   c a r r i e r   d r i v i n g   m o t o r   7 4 ,  

she  f r o n t   c i r c l e   c u t t e r   65  c u t s   o p e n   h o r i z o n t a l l y   t h e   f r o n t  

s u r f a c e   of  t h e   w r a p p i n g   p a p e r   34  o v e r   t h e   w i d t h   d i r e c t i o n .  

A  c r o s s   f r a m e   77  is  p r o v i d e d   b e t w e e n   t h e   t op   e n d s   o f  

the  p o s t s   13  l o c a t e d   a t   t h e   r i g h t   and   l e f t   of  t h e  

s a r r y i n g - o u t   s i d e   of  the   p a c k a g e d   p a p e r   b u n d l e   22  on  t h e  

s a r r y i n g - o u t   l i f t e r   23,  and  a  r a i l   78  is   d i s p o s e d   on  t h e  

f r o n t   (or   r e a r )   s u r f a c e   of  t he   f r a m e   77.  As  shown  in  F i g .   10 

w h i c h   is   a  v i e w   a l o n g   l i n e   X-X  in  F i g .   8,  on  b o t h   e n d s   of  t h e  

r a i l   78  a r e   m o u n t e d   s u p p o r t i n g   f r a m e s   82,  f a s t e n e d   w i t h  

b o l t s   83,  w h i c h   c o m p r i s e   t h r e e   b r a c k e t   p l a t e s   79  and  80  a n d  

two  p a r a l l e l   r o d s   81  c o n n e c t i n g   t h e   b r a c k e t   p l a t e s   79  a n d  

80.  In  e a c h   of  t h e   s u p p o r t i n g   f r a m e s   82,  on  t he   two  r o d s  

81,  b e t w e e n   t h e   m i d d l e   b r a c k e t   p l a t e   80  and  the   o u t e r  

b r a c k e t   p l a t e   79,  a  c u t t e r   s u p p o r t i n g   f r a m e   86  c o m p r i s i n g  

two  v e r t i c a l   p l a t e s   84  and  a  b o t t o m   p l a t e   85  c o n n e c t i n g   t h e  

l o w e r -   ends   of  t h e   v e r t i c a l   p l a t e s   84  is   d i s p o s e d   s l i d a b l y  

u s i n g   t he   r o d s   81  as  a  g u i d e .   On  t h e   b o t t o m   p l a t e   85  of  t h e  

c u t t e r   s u p p o r t i n g   f r a m e   86,  as  shown  in  F i g .   9  and  F i g .   10,  a  

c u t t e r   d r i v i n g   m o t o r   87  i s   m o u n t e d   d o w n w a r d ,   and  i t s   r o t a r y  

s h a f t   88  is   p r o v i d e d   w i t h   t h e   s i d e   c u t t e r   66  to  c u t   open   t h e  

f r o n t   s i d e   s u r f a c e   of  t he   w r a p p i n g   p a p e r   34  of  t h e   p a c k a g e d  

p a p e r   b u n d l e   22.  A  c y l i n d e r   89  i s   d i s p o s e d   o u t w a r d   on  t h e  



r i d d l e   b r a c k e t   p l a t e   80  of  t he   s u p p o r t i n g   f r a m e   82,  and  i t s  

-•i  90  is  c o n n e c t e d   to  t h e   c u t t e r   s u p p o r t i n g   f r a m e   8 6 .  

T h e r e f o r e ,   by  t h e   d r i v e   of  t h e   c y l i n d e r   89  ,  t h e   c u t t e r  

s u p p o r t i n g   f r a m e   82  i s   moved  r i g h t   and   l e f t   to  c h a n g e   t h e  

p o s i t i o n   of  t h e   s i d e   c u t t e r   6 6 .  

D u r i n g   t he   o p e r a t i o n   of  t h e   c u t t e r   d r i v i n g "   m o t o r   8 7 ,  

when  t h e   p a c k a g e d   - p a p e r   b u n d l e   22  i s   p u s h e d   o u t   by  t h e  

p u s h i n g   d e v i c e   33  f rom  t h e   c a r r y i n g - o u t   s t a r t i n g   p o s i t i o n   t o  

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

t h e   p a c k a g e d   p a p e r   b u n d l e   22  h a l f w a y   p a s s   on  t h e   s i d e  

c u t t e r s   66,  and  t h e   r i g h t   and  l e f t   f r o n t   s i d e s   of  t h e  

w r a p p i n g   p a p e r   34  a r e   c u t   by  t h e   s i d e   c u t t e r s   6 6 .  

The  w r a p p i n g   p a p e r   34  w i t h   i t s   f r o n t   end  and  the   r i g h t  

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

d e v i c e   is   to  be  p e e l e d   a t   i t s   f r o n t   . p o r t i o n   u p w a r d   and  -  .  : 

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

l a t e r   h e r e i n .   At  t h i s   t i m e ,   to   p r e v e n t   t h e   f r o n t   p o r t i o n   o f  

t h e   p a p e r   b u n d l e   28  f rom  h a n g i n g   down  when  t he   w r a p p i n g  

p a p e r   34  is  p e e l e d ,   t h e   f r o n t   p o r t i o n   of  t h e   p a p e r   b u n d l e   i s  

b e n t   p r i o r   to  t he   p e e l i n g   of  t h e   w r a p p i n g   p a p e r   34,  t h e r e b y  

s t i f f e n i n g   t he   f r o n t   p o r t i o n   of  t h e   p a p e r   b u n d l e .   T h i s  

o p e r a t i o n   is  a c h i e v e d   by  a  p a p e r   h a n g - d o w n   p r e v e n t i o n   d e v i c e  

21.   The  p a p e r   h a n g - d o w n   p r e v e n t i o n   d e v i c e   91  m a i n l y  

c o m p r i s e s   a  h o l d i n g   r o l l e r   92  to  "hold   t h e   f r o n t   uppers-  

s u r f a c e   of  t he   p a c k a g e d   p a p e r   b u n d l e   22  and  p u s h i n g   _ u p  
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r o l l e r s   93  to  push   up  t h e   p a c k a g e d   p a p e r   b u n d l e   22  a t   t h e  

o u t s i d e   of  t he   h o l d i n g   r o l l e r   92,   and  d e t a i l   s t r u c t u r e   o f  

t h e   d e v i c e   is   shown  in  F i g .   8  and  F i g .   9 .  

A  r o l l e r   s u p p o r t i n g   member   94  is   a t t a c h e d   to  t he   l o w e r  

p a r t   of  the   m i d d l e   b r a c k e t   p l a t e   80  of  e a c h   of  t h e  

s u p p o r t i n g   f r a m e s   82,  t h e   r o l l e r   s u p p o r t i n g   member  94  i s  

p r o v i d e d   w i t h   a  s u p p o r t i n g   s h a f t   95  p a r a l l e l   to  t h e   r o l l e r  

s u p p o r t i n g   member  94,  and   t h e   h o l d i n g   r o l l e r   92,  w h i c h   is   a  

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

r o t a t a b l y   m o u n t e d   on  t h e   s u p p o r t i n g   s h a f t   95.  The  h o l d i n g  

r o l l e r   92  comes  in  c o n t a c t   w i t h   t he   t o p   s u r f a c e   of  t h e  

p a c k a g e d   p a p e r   b u n d l e   22  b e i n g   c a r r i e d   to  h o l d   t he   p a c k g e d  

p a p e r   b u n d l e   2 2 .  

The  s u p p o r t i n g   f r a m e   82  s u p p o r t i n g   t h e   h o l d i n g   r o l l e r  

92  and  the   s i d e   c u t t e r   66  and   o t h e r   c o m p o n e n t s   can  be  m o v e d  

a l o n g   the   r a i l   78  to  c h a n g e   t he   p o s i t i o n   a c c o r d i n g   to  t h e  

s i z e   of  '  t he   p a c k a g e d   p a p e r   b u n d l e "   2  2  to   be  h a n d l e d   . 

R e f e r r i n g   to  F i g .   8,  s u p p o r t i n g   p l a t e s   96  a r e   d i s p o s e d  

on  t h e   s u p p o r t   t a b l e   67,  a t   i t s   b o t h   e n d s ,   and  s u p p o r t i n g  

p l a t e s   97  a r e   d i s p o s e d   a t   p o s i t i o n s   c l o s e r   to  the   c e n t e r   o f  

t h e   s u p p o r t   t a b l e   67.  U p p e r   and  l o w e r   g u i d e   s h a f t s   9 8 ,  

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

b e t w e e n   the   s u p p o r t i n g   p l a t e s   96  and  97,  and  on  t h e s e   g u i d e  

s h a f t s   96  and  97  is  m o u n t e d   a  p u s h i n g - u p   r o l l e r   s u p p o r t i n g  

f r a m e   99,  t he   p o s i t i o n   of  w h i c h   is   a d j u s t a b l e   by  a  g u i d e  
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• n i t   100.   A  p u s h i n g - u p   c y l i n d e r   101  as  a  d r i v i n g   m e c h a n i s m  

:  y  d i s p o s e d   u p w a r d   u n d e r   t h e   s u p p o r t i n g   f r a m e   99,  and  a  

r o l l e r   mount   103  i s   a t t a c h e d   to  t h e   t o p   end  of  a  r o d   102  o f  

t h e   p u s h i n g - u p   c y l i n d e r   101.   Two  g u i d e   s h a f t s   104  a r e  

d i s p o s e d   on  t h e   l o w e r   s u r f a c e   of  t h e   r o l l e r   moun t   103,   w h i c h  

r e s p e c t i v e l y   e n g a g e   s l i d a b l y   w i t h   g u i d e   u n i t s   105  p r o v i d e d  

on  t h e   r o l l e r   s u p p o r t i n g   f r a m e   99.  A  p a i r   of  s u p p o r t i n g  

p l a t e s   106  a r e   d i s p o s e d   on  t h e   r o l l e r   moun t   103,   and  on  t h e  

s u p p o r t i n g   p l a t e s   106  a r e   p r o v i d e d   t h e   p l u r a l i t y   o f  

p u s h i n g - u p   r o l l e r s   93  a r r a n g e d   l o n g i t u d i n a l l y ,   w h i c h ,  

t o g e t h e r   w i t h   t h e   h o l d i n g   r o l l e r s   92,   c o n s t i t u t e   t h e   m a i n  

p a r t   of  t he   p a p e r   h a n g - d o w n   p r e v e n t i o n   d e v i c e .   T h e  

p u s h i n g - u p   r o l l e r   93  may  be  p r o v i d e d   a t   l e a s t   o n e .   T h e  

p u s h i n g - u p   r o l l e r   93  i s   p o s i t i o n e d   a l m o s t   in  l i n e  

l o n g i t u d i n a l l y   w i t h   t h e   h o l d i n g   r o l l e r   92,  and   in  t h e   c r o s s  

d i r e c t i o n ,   is  o f f s e t   o u t w a r d   by  a  p r e d e t e r m i n e d   v a l u e ,   a s  

shown  by  "  Q  "  in  F i g .   9.  The  o f f s e t   v a l u e   Q  i s   d e t e r m i n e d  

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

p a p e r   b u n d l e   22.  As  d e s c r i b e d   a b o v e ,   t h e   p u s h i n g - u p   r o l l e r  

s u p p o r t i n g   f r a m e   99  i s   m o v a b l e   t r a n s v e r s e l y   a l o n g   t he   g u i d e  

s h a f t s   98,  and  t h u s   t h e   p o s i t i o n   of  t h e   p u s h i n g - u p   r o l l e r s  

33  i s   a d j u s t a b l e   a c c o r d i n g   to  t he   s i z e   of  t h e   p a c k a g e d   p a p e r  

b u n d l e   22.  T h u s ,   in  t h i s   e m b o d i m e n t ,   t h e   p a p e r   h a n g - d o w n  

p r e v e n t i o n   d e v i c e   m a i n l y   c o m p r i s e s   t h e   h o l d i n g   r o l l e r   9 2 ,  

t h e   p u s h i n g - u p   r o l l e r s   93,  and  t he   p u s h i n g - u p   c y l i n d e r   1 0 1 .  
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A f t e r   t h e   p a p e r   b u n d l e   28  is   s t i f f e n e d   by  the   f u n c t i o n  

of  t he   p a p e r   h a n g - d o w n   p r e v e n t i o n   d e v i c e   91,  the   f r o n t  

p o r t i o n   of  t h e   w r a p p i n g   p a p e r   is   p e e l e d   u p w a r d   and  d o w n w a r d  

by  an  u n w r a p p i n g   d e v i c e   90.  The  u n w r a p p i n g   d e v i c e   90  i s  

shown  in  d e t a i l   in  F i g .   11  and  F i g .   12  which   is  a  l e f t   s i d e  

v iew  of  the   d e v i c e .  

The  s u p p o r t i n g   p l a t e   96  d i s p o s e d   on  t he   s u p p o r t   t a b l e  

67  is  p r o v i d e d   p r o j e c t i n g l y   w i t h   u p p e r   and  l o w e r   h o r i z o n t a l  

s w i n g   s h a f t s   110  and  111  which   a r e   to  c l amp   the   p a c k a g e d  

p a p e r   b u n d l e   a t   the   u n w r a p p i n g   p o s i t i o n   f rom  the   u p p e r   a n d  

l o w e r   s i d e s   and  to  a r r a n g e   i t   h o r i z o n t a l l y .   The  l o w e r  

h o r i z o n t a l   swing   s h a f t   110  is  c o n n e c t e d   w i t h   t he   r e a r  

p o r t i o n   of  a  f r o n t   l o w e r   arm  112,  and  the   f r o n t   end  of  t h e  

l o w e r   arm  112  is   p r o v i d e d   w i t h   a  p o s i t i o n i n g   s t o p p e r   1 1 3 .  

The  p a c k a g e d   p a p e r   b u n d l e   22  p u s h e d   o u t   by  the   p u s h i n g  

d e v i c e   33  comes  in  c o n t a c t   a g a i n s t   t he   p o s i t i o n i n g   s t o p p e r  

113  of  the   h o r i z o n t a l l y   d i s p o s e d   l o w e r   arm  112,  where   i t   i s  

p o s i t i o n e d   and  s t o p p e d .   The  l o w e r   arm  112  is  p r o v i d e d   w i t h  

a  p l u r a l i t y   of  vacuum  pads   114,  w h i c h   can  a d h e r e   to  t h e  

l o w e r   s u r f a c e   of  t he   w r a p p i n g   p a p e r   34  and  a re   m o v a b l e   i n  

the   v e r t i c a l   d i r e c t i o n   in  F i g .   12,  t h r o u g h   a i r   c y l i n d e r s   1 1 5 .  

S i m i l a r l y ,   t he   u p p e r   h o r i z o n t a l   s w i n g   s h a f t   111  c o n n e c t e d   t o  

t he   l o w e r   h o r i z o n t a l   110  t h r o u g h   a  p a i r   of  g e a r s   116  i s  

c o n n e c t e d   w i t h   an  u p p e r   arm  119,  "and  the   u p p e r   arm  119  i s  

p r o v i d e d   w i t h   a  p l u r a l i t y   of  vacuum  pads   117,  which   c a n  
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r l h e r e   to  t he   u p p e r   s u r t a c e   01  t ne   w r a p p m a   F°iJCi  "tlvJl 

c v a b l e   in  t h e   v e r t i c a l   d i r e c t - i o n   in  F i g .   12  by  a i r   c y l i n d e r s  

18.  The  c r a n k   120,  w h i c h   i s   d i s p o s e d   i n t e g r a l l y   w i t h   t h e  

ower   h o r i z o n t a l   sw ing   s h a f t   110,   i s   p i n - c o n n e c t e d   w i t h   a  

i s t o n   r o d   122  of  an  u n w r a p p i n g   c y l i n d e r   121  c o n n e c t e d   t o  

he  p o s t   1 3 .  

The  vacuum  pads   114  and  117  a r e   c o n n e c t e d   to  a  v a c u u m  

,urap  ( n o t   s h o w n ) .   A f t e r   t h e   vacuum  p a d s   114  and  117  a t t r a c t  

.he  w r a p p i n g   p a p e r   34  f rom  t h e   u p p e r   and  l o w e r   s i d e s   of  t h e  

> a c k a g e d   p a p e r   b u n d l e   22,  w h i c h   is   p o s i t i o n e d   a t   t h e  

i n w r a p p i n g   p o s i t i o n   by  t h e   p o s i t i o n i n g   s t o p p e r   113,   when  t h e  

s i s t o n   r o d   122  of  t he   u n w r a p p i n g   c y l i n d e r   121  e x t e n d s ,   t h e  

j p p e r   arm  119  and  and  t h e   l o w e r   arm  112  open   u p w a r d   a n d  

i o w n w a r d   to   v e r t i c a l l y   open   t h e   f r o n t   p o r t i o n   of  t h e  

@Trapping  p a p e r   34  wh ich   i s   c u t   open  -by  t h e   f r o n t   c i r c l e  

c u t t e r   65  and  the   s i d e   c i r c l e   c u t t e r   66  and  to   e x p o s e   t h e  

f r o n t   p a r t   of  the   p a p e r   b u n d l e   2 8 .  

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

110  i s   d r i v e n   by  t h e   u n w r a p p i n g   c y l i n d e r   121  t h r o u g h   t h e  

c r a n k   120.   H o w e v e r ,   a l t e r n a t i v e l y ,   t he   u p p e r   h o r i z o n t a l  

s w i n g   s h a f t   111  may  be  d r i v e n .   T h u s ,   e i t h e r   one  of  t h e  

h o r i z o n t a l   swing   s h a f t s   110  and  111  can   be  d r i v e n   by  a  m o t o r  

t h r o u g h   g e a r s   or  t he   l i k e .  

The  f r o n t   end  of  t h e   s u p p o r t   t a b l e   67  i s   p r o v i d e d   w i t h  

a  p u s h i n g - u p   c y l i n d e r   123,   d i s p o s e d   v e r t i c a l l y   a n d  

-  io  -  
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r o j e c t i n g l y ,   to  move  up  ana   aown  a  p u s n i n g - u p   w n i c n   i s  

o  p u s h   up  the   c e n t e r   of  t h e   f r o n t   p o r t i o n   of  t h e   p a p e r  

u n d l e   28  a t   t he   u n w r a p p i n g   p o s i t i o n   f r o m   t h e   l o w e r   s i d e   t o  

• r e v e n t   t h e   p a p e r   b u n d l e   28  f rom  h a n g i n g   down  and  t o  

' a c i l i t a t e   g r i p p i n g   of  t h e   f r o n t   p o r t i o n   of  t h e   p a p e r   b u n d l e  

;8  by  a  p a p e r   b u n d l e   g r i p p i n g   d e v i c e   140  w h i c h   w i l l   b e  

L e s c r i b e d   h e r e i n   l a t e r .  

R e f e r r i n g   to  F i g .   13,  a t   t h e   s i d e   of  t h e   p a p e r   b u n d l e  

j a r r y i n g - o u t   p o s i t i o n ,   t h e   p o s t s   12  and  13  a r e   p r o v i d e d  

r o t a t a b l y   w i t h   b o t h   ends   of  u p p e r   and  l o w e r   w r a p p i n g   p a p e r  

; a r r y i n g - o u t   r o l l e r s   125  and  126  to  d i s c h a r g e   t h e   w r a p p i n g  

p a p e r   a f t e r   r e m o v i n g   t he   p a p e r   b u n d l e   28  by  t he   p a p e r   b u n d l e  

g r i p p i n g   d e v i c e   ou t   of  t he   p r i n t i n g   m a c h i n e .   The  l o w e r  

w r a p p i n g   p a p e r   c a r r y i n g - o u t   r o l l e r   125  i s   c o n n e c t e d   to  a  

c a r r y i n g - o u t   d r i v e   m o t o r   127  t h r o u g h   a  c h a i n   128.   The  u p p e r  

w r a p p i n g   p a p e r   c a r r y i n g - o u t   r o l l e r   126  i s   a t t a c h e d   to  t h e  

f r o n t   end  of  an  o p e n / c l o s e   l e v e r   130  w h i c h   is  o p e r a t e d   by  a n  

o p e n / c l o s e   c y l i n d e r   129,  and  can   be  v e r t i c a l l y   d i s l o c a t e d  

a b o u t   a  swing   s h a f t   131  of  t h e   o p e n / c l o s e   l e v e r   130  r e l a t i v e  

to  t h e   l o w e r   w r a p p i n g   p a p e r   c a r r y i n g - o u t   r o l l e r   125.  A 

v a c u u m   pad  136,  which   can   be  moved  up  and  down  by  an  a i r  

c y l i n d e r   135,  is  a t t a c h e d   a t   t h e   f r o n t   end  of  a  p i s t o n   r o d  

134  of  a  w r a p p i n g   p a p e r   c a r r y i n g - o u t   c y l i n d e r   133  w h i c h   i s  

hung  down  on  the   f r a m e   11  t h r o u g h "   a  b r a c k e t   132.  T h e  

w r a p p i n g   p a p e r   34  a t t r a c t e d   by  t h e   v a c u u m   pad  136  i s   s e n t   a t  
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i t s   one  s i d e   end  in  b e t w e e n   t h e   u p p e r   and   l o w e r   w r a p p i n g  

p a p e r   c a r r y i n g - o u t   r o l l e r s   125  a n d   126  by  t h e   o p e r a t i o n   o f  

t h e   w r a p p i n g   p a p e r   c a r r y i n g - o u t   c y l i n d e r   133,  p i n c h e d  

b e t w e e n   t h e   w r a p p i n g   p a p e r   c a r r y i n g - o u t   r o l l e r s   125  and  1 2 6 ,  

and   t h e n   c a r r i e d   to  t he   r i g h t   in   F i g .   13  by  t he   o p e r a t i o n   o f  

t h e   c a r r y i n g - o u t   d r i v e   m o t o r   1 2 7 .  

A f t e r   t h e   f r o n t   p o r t i o n   of  t h e   w r a p p i n g   p a p e r   i s   o p e n e d  

up  and  down,   t h e   p a p e r   b u n d l e   28  i n s i d e   is   g r i p p e d   a n d  

p u l l e d   o u t   by  t h e   p a p e r   b u n d l e   g r i p p i n g   d e v i c e   140,   c a r r i e d  

on  a  p a p e r   f a n n i n g   r o l l e r   c o n v e y o r   141 ,   and  t h e n   c a r r i e d  

o n t o   t h e   p a p e r   b u n d l e   28  on  t h e   c a r r y i n g - i n   l i f t e r   2 9 .  

The  p a p e r   f a n n i n g   r o l l e r   c o n v e y o r   141  is   d i s p o s e d   o n  

t h e   f r o n t   p o r t i o n   of  t he   m o u n t i n g   p l a t e   69  t h r o u g h   a  b r a c k e t  

142  . 

The  p a p e r   b u n d l e   g r i p p i n g   d e v i c e   140  is  shown  in  d e t a i l  

in  F i g s .   14  to  1 8 .  

A  c a r r y i n g - i n   t h r e a d e d   s h a f t   143  e x t e n d i n g   p a r a l l e l   t o  

t he   f e e d   d i r e c t i o n   of  t he   p a p e r   b u n d l e   28  is  r o t a t a b l y  

m o u n t e d   on  t h e   f r a m e   11  a b o v e   t h e   c a r r y i n g - i n   l i f t e r   2 9 .  

rhe   c a r r y i n g - i n   t h r e a d e d   s h a f t   143  i s   c o n n e c t e d   to  a  

2 a r r y i n g - i n   t h r e a d e d   s h a f t   d r i v e   m o t o r   144  w h i c h   i s   f i x e d   t o  

the   f r a m e   11,  and  the   c a r r y i n g - i n   t h r e a d e d   s h a f t   143  i s  

r o t a t e d   by  t h e   o p e r a t i o n   of  t h e   c a r r y i n g - i n   t h r e a d e d   s h a f t  

i r i v e   m o t o r   144.   The  main  f r a m e '   145  of  t he   p a p e r   b u n d l e  

g r i p p i n g   d e v i c e   140  e x t e n d s   in  t h e   r i g h t / l e f t   d i r e c t i o n ,   a n d  

9  t  £ -*  3  e  **  ~ 
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p a r t   of  t h e   main   f came   145  is   p r o v i d e d   w i t h   a  nu t   u n i t   146  

w h i c h   e n g a g e s   w i t h   t h e   c a r r y i n g - i n   t h r e a d e d   s h a f t   1 4 3 .  

G u i d e   r o l l e r s   147  a r e   p r o v i d e d   a t   b o t h   e n d s   of  t h e   m a i n  

f r a m e   145,  and  t h e s e   g u i d e   r o l l e r s   147  can   r o l l   o v e r   a  g u i d e  

r a i l   148  p r o v i d e d   in  t he   l o n g i t u d i n a l   d i r e c t i o n   a l o n g   t h e  

f r a m e   11.  T h u s ,   by  the   r o t a t i o n   of  t h e   c a r r y i n g - i n   t h r e a d e d  

s h a f t   143,  t h e   main   f r ame   145  can   be  moved  c o r r e c t l y   f o r w a r d  

and  r e v e r s e .  

S u p p o r t   p i l l a r s   149  a r e   hung  down  a t   t h r e e   l o c a t i o n s   o n  

t h e   main   f r a m e   145,   a t   t he   c e n t e r   and   b o t h   s i d e s ,   and  m a i n  

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

i n d i v i d u a l   s u p p o r t   p i l l a r s   149.   The  i n d i v i d u a l   main  u n i t s  

a r e   t h e   same  in  c o n f i g u r a t i o n ,   and   one  of  t he   main  u n i t s  

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

The  l o w e r   p a r t   of  t he   s u p p o r t   p i l l a r   149  is  a t t a c h e d   t o  

w i t h   a  p a i r   of  p a r a l l e l   s t o p p e r   p l a t e s   150  p r o j e c t i n g   to  t h e  

c a r r y i n g - i n   l i f t e r   29  s i d e .   The  s t o p p e r   p l a t e   150  is   a l m o s t  

t r i a n g u l a r l y   s h a p e d   as  v i e w e d   f rom  t h e   s i d e ,   and  a t   i t s  

f r o n t   end  is   f o r m e d   a  n e a r l y   h o r i z o n t a l   s t o p p e r   p o r t i o n  

1 5 0 a .   The  s u p p o r t   p i l l a r   149  i s   p r o v i d e d   a t   i t s   f r o n t  

s u r f a c e   w i t h   a  v e r t i c a l   g u i d e   r a i l   1 5 1 .  

The  u p p e r   f r o n t   s i d e   of  t h e   s u p p o r t   p i l l a r   149  i s  

p r o v i d e d   w i t h   an  a n g u l a r   b r a c k e t   152,   and  an  u p / d o w n  

c y l i n d e r   153  is   a t t a c h e d   d o w n w a r d   to  t h e   b r a c k e t   152.  T h e  

f r o n t   end  ( l o w e r   end)   of  a  rod   154  of  t h e   u p / d o w n   c y l i n d e r  

-  21  -  
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.  c o l l a r s   155a  and  155b  and   a  s h a f t   156  c o n n e c t i n g   t h e  

o l i a r s   155a  and  155b .   The  s h a f t   156  of  t he   c o n n e c t i n g   u n i t  

57  i s   e n g a g e d ,   w i t h   a  c l e a r a n c e ,   w i t h   u p p e r   p l a t e s   159  of  a  

law  s u p p o r t i n g   f r a m e   160,   w h i c h   c o m p r i s e s   a  p a i r   of  s i d e  

d a t e s   158  and  t h e   u p p e r   p l a t e s   159  c o n n e c t i n g   t h e   u p p e r  

i o r t i o n s   of  t h e   s i d e   p l a t e s   158 .   T h u s ,   t h e   c l a w   s u p p o r t i n g  

' rame  160  can  move  f r e e l y   b e t w e e n   t h e   c o l l a r s   155a  and   1 5 5 b  

jf  t h e   c o n n e c t i n g   u n i t   157 .   N o r m a l l y ,   h o w e v e r ,   t h e   c l a w  

s u p p o r t i n g   f r a m e   160  i s   s u p p o r t e d   w i t h   t h e   u p p e r   p l a t e   1 5 9  

c o n t a c t i n g   t h e   l o w e r   c o l l a r   155b  due  to  t he   w e i g h t   of  t h e  

ippsr-  p l a t e   159.   The  l o w e r   e n d s   of  t h e   p a i r   of  s i d e   p l a t e s  

L5S  of  the   s u p p o r t i n g   f r a m e   160  a r e   c o n n e c t e d   w i t h   an  u p p e r  

;la.>;  p l a t e   161.   At  t h e   b a c k   s i d e   of  t h e   s u p p o r t i n g   f r a m e  

160,  a  g u i d e   162  e n g a g i n g   w i t h   t h e   g u i d e   r a i l   151  i s  

p r o v i d e d   t h r o u g h   a  b a c k   p l a t e   1 6 0 a .   T h e r e f o r e ,   by  t h e  

D r j e r a t i o n   of  t h e   u p / d o w n   c y l i n d e r   153,   t h e   c l aw   s u p p o r t i n g  

f r a m e   160  i s   moved  up  and  down,   b e i n g   g u i d e d   by  t h e  

e n g a g e m e n t   of  t h e   g u i d e   162  and  t h e   g u i d e   r a i l   1 5 1 .  

An  u p p e r   g r i p p i n g   c l a w   ( u p p e r   c l a w )   163  i s   p r o v i d e d   o n  

t he   l o w e r   s u r f a c e   of  t h e   f r o n t   end  of  t h e   u p p e r   c l a w   p l a t e  

161.   and  a  g r i p p i n g   s u r f a c e   163a  of  t h e   u p p e r   c l a w   163  w h i c h  

conies  in  c o n t a c t   a g a i n s t   w i t h   t h e   t op   s u r f a c e   of  t h e   p a p e r  

b u n d l e   23  i s   c u r v e d   u p w a r d   a l o n g   t h e   f e e d   d i r e c t i o n   ( l e f t  

d i r e c t i o n   in  F i g .   14)  of  t h e   p a p e r   b u n d l e   28.  A  p a p e r  
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g r i p p i n g   c y l i n d e r   164  is  d i s p o s e d   downward   in  t he   u p p e r   c l a w  

) l a t e   161,  and  the   l o w e r   end  of  a  rod   165  e x t e n d i n g   d o w n w a r d  

)f  t he   p a p e r   b u n d l e   g r i p p i n g   c y l i n d e r   164  is  s c r e w e d   w i t h   a  

lut   member  167  i n t e g r a l   w i t h   a  l o w e r   c l aw  p l a t e   166.  T h e  

c y l i n d e r   d i a m e t e r   ( p r e s s u r e   r e c e i v i n g   - a r e a   )  of  t he   p a p e r  

Dundle  g r i p p i n g   c y l i n d e r   is  g r e a t e r   t h a n   t h a t   of  the   u p / d o w n  

c y l i n d e r   153.  The  u p p e r   c l aw   p l a t e   161  is  a l s o   p r o v i d e d  

wi th   two  b a l l   c a s e s   168,  i n t o   -which  v e r t i c a l l y   m o v a b l e   g u i d e  

s h a f t s   170  a r e   i n s e r t e d   t h r o u g h   l i n e a r   b a l l   b e a r i n g s   1 6 9 ,  

and  l o w e r   ends   of  t h e s e   g u i d e   s h a f t s   170  a r e   c o n n e c t e d   t o  

the   l o w e r   c l aw  p l a t e   166.  T h e r e f o r e ,   by  the   o p e r a t i o n   o f  

the   p a p e r   b u n d l e   g r i p p i n g   c y l i n d e r   164,  t he   l o w e r   c l aw   p l a t e  

166  is  moved  up  and  down,  b e i n g   g u i d e d   by  the   g u i d e   s h a f t s  

170.  The  l o w e r   c law  p l a t e   166  is  p r o v i d e d   a t   i t s   b o t h   s i d e  

end  s u r f a c e s   w i th   c law  p l a t e s   171,  and  each   of  t he   c l a w  

p l a t e s   171  is  p r o v i d e d   on  i t s   s i d e   s u r f a c e   w i t h   a  s t o p p e r  

r o l l e r   172  which   can  c o n t a c t   a g a i n s t   a  s t o p p e r   150a  of  t h e  

s t o p p e r   p l a t e   150.  F u r t h e r ,   a t   t h e   f r o n t   ends   of  t he   c l a w  

p l a t e s   171,  a  l o w e r   g r i p p i n g   c l a w   ( l o w e r   c l aw)   173  i s  

p r o v i d e d   o p p o s i n g   the   u p p e r   g r i p p i n g   c l aw  163  and  r i d i n g  

o v e r   b o t h   c law  p l a t e s   171.  A  g r i p p i n g   s u r f a c e   173a  of  t h e  

l o w e r   g r i p p i n g   c law  173  c o n t a c t i n g   a g a i n s t   t he   l o w e r   s u r f a c e  

of  the   p a p e r   b u n d l e   28  is  c u r v e d   u p w a r d ,   as  in  t he   c a s e   o f  

the   u p p e r   g r i p p i n g   c law  1 6 3 .  

By  the  p a p e r   b u n d l e   g r i p p i n g   d e v i c e   140  of  t h e  
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t b o v e - d e s c r i b e d   a r r a n g e m e n t ,   t he   p a p e r   b u n d l e   iv>  a re   s t a c n e a  

me  by  one  on  t he   p a p e r   b u n d l e   28  a l r e a d y   s t a c k e d   on  t h e  

; a r r y i n g - i n   l i f t e r   29,  and  t h e   n e w l y   s t a c k e d   p a p e r   b u n d l e   28 

.s  to  be  a r r a n g e d   in  l i n e   w i t h   t h e   p r e v i o u s l y   s t a c k e d   p a p e r  

j u n d l e   28.  For  t h e   p u r p o s e ,   s u b - f r a m e s   181  s u r r o u n d i n g   t h e  

5 a p e r   b u n d l e   28,  m o u n t e d   on  t h e   p o s t   14  and  15,  a re   p r o v i d e d  

@jith  a  p a i r   of  p a p e r   b u n d l e   s i d e   r e g i s t e r i n g   d e v i c e s   182  

l a v i n g   v i b r a t o r s   ( n o t   shown)   to  r e g i s t e r   t he   p a p e r   b u n d l e   28  

Ln  t h e   r i g h t / l e f t   d i r e c t i o n   and  a  p a p e r   b u n d l e   f r o n t   e d g e  

r e g i s t e r i n g   d e v i c e   183  h a v i n g   a  v i b r a t o r   ( no t   shown)  to  c o m e  

Ln  c o n t a c t   a g a i n s t   t h e   f r o n t   edge   of  t h e   p a p e r   b u n d l e   28  a n d  

r e g i s t e r   t he   f r o n t   edge   of  t he   p a p e r   b u n d l e   28.  F u r t h e r ,   a t  

the   r i g h t   end  in  F i g . l   of  t he   s u b - f r a m e   181,  a  p a p e r   b u n d l e  

s h i f t i n g   p r e v e n t i o n   d e v i c e   186  h a v i n g   a  h o l d i n g   c law  185  i s  

p r o v i d e d   o p p o s i n g   t he   p a p e r   b u n d l e   f r o n t   edge  r e g i s t e r i n g  

d e v i c e   183,  w h i c h ,   by  t he   f u n c t i o n   of   an  a c t u a t o r   184,  is   t o  

p r e s s   t h e   u p p e r   s u r f a c e   of  t he   p a p e r   b u n d l e   28  at   t h e  

c a r r y i n g - i n   w a i t i n g   p o s i t i o n   and  to  p r e v e n t   the  a l r e a d y  

s t a c k e d   p a p e r   b u n d l e   28  f rom  s h i f t i n g   when  c a r r y i n g   in  t h e  

p a p e r   b u n d l e   28  by  t h e   p a p e r   b u n d l e   g r i p p i n g   d e v i c e   1 4 0 .  

The  p a p e r   b u n d l e   28  is   c a r r i e d   on  t he   p a p e r   b u n d l e  

f a n n i n g   r o l l e r   t a b l e   141  by  t h e   p a p e r   b u n d l e   g r i p p i n g   d e v i c e  

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

28  i s   l o o s e n e d   by  a  p a p e r   b u n d l e   f a n n i n g   d e v i c e   shown  i n  

F i g .   19,  and  a i r   is  b lown  in  b e t w e e n   p a p e r   s h e e t s .  

-  Z4  -  
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ine   p a p e r   o u n d l e   t a n n i n g   d e v i c e   190  c o m p r i s e s   t h e  

r o l l e r   t a b l e   142  and  a  b lowing*   n o z z l e   191  p r o v i d e d   on  b o t h  

s i d e s   of  t he   r o l l e r   t a b l e   142.   The  r o l l e r   t a b l e   141,   a s  

shown  in  F i g .   21,  c o m p r i s e s   t h r e e   rows  of  a  p l u r a l i t y   o f  

r o t a t a b l e   r o l l e r s   1 4 1 a ,   a r r a n g e d   in  t h e   r i g h t / l e f t   d i r e c t i o n  

w i t h   l o g i t u d i n a l   i n t e r v a l s .   The  b l o w i n g   n o z z l e   191,   a s  

shown  in  F i g .   19,  is  s l a n t e d   b a c k w a r d   w i t h   r e s p e c t   to  t h e  

p a p e r   f e e d   d i r e c t i o n .   The  b l o w i n g   n o z z l e   191  i s   m o u n t e d   o n  

t he   f r a m e   14  w i t h   a  b r a c k e t   192  and   b o l t s   193.   The  b l o w i n g  

n o z z l e   191  i s   c o n n e c t e d   to  an  a i r   s u p p l y   ( n o t   shown)   and ,   a s  

shown  in  F i g .   20,  b l o w s   a i r   f rom  an  S - s h a p e d   o p e n i n g   o n t o   t h e  

s i d e   s u r f a c e   of  t he   p a p e r   b u n d l e   2 8 .  

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

b u n d l e   s t a c k i n g   d e v i c e   of  t h e   a b o v e - d e s c r i b e d   a r r a n g e m e n t  

w i l l   now  be  d e s c r i b e d .  

The  c a r r y i n g - o u t   l i f t e r   l o a d e d   w i t h   t h e   p a c k a g e d   p a p e r  

b u n d l e   22  i s   s t o p p e d   when  t h e   p a c k a g e d   p a p e r   b u n d l e   22  

r e a c h e s   a  p r e d e t e r m i n e d   p o s i t i o n .   At  t h i s   t i m e ,   t h e   p u s h i n g  

d e v i c e   33,  as  shown  in  F i g .   2 2 ( A ) ,   is   w a i t i n g   in  t h e   v i c i n i t y  

of  t h e   r e a r   s u r f a c e   of  t h e   t o p   p a c k a g e d   p a p e r   b u n d l e   1.  I n  

the  p u s h i n g   d e v i c e   33,  t h e   c u t t e r   49  i s   l o c a t e d   a t   one  e n d  

Df  t h e   m o v a b l e   r a n g e   of  t h e   r o d l e s s   c y l i n d e r   47  as  i n d i c a t e d  

by  s o l i d   l i n e s   in  F i g .   2 .  

When  t h e   c a r r y i n g - o u t   l i f t e r   24  s t o p s ,   t h e   p u s h i n g  

d e v i c e   33  moves  f o r w a r d ,   i t s   p u s h i n g   s u r f a c e   44d  comes   i n t o  
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m d l e   22,  and  t h e   c u t t e r   49  I s   i n s e r t e d   i n t o   t he   u p p e r   e d g e  

:  t h e   s u r f a c e   of  t he   w r a p p i n g   p a p e r   34.  Then ,   t he   p u s h i n g  

> v i c e   moves   f o r w a r d ,   and  t he   p a c k a g e d   p a p e r   b u n d l e   22  i s  

3ved  f o r w a r d   as  shown  in  F i g .   2 ( B ) .   P r i o r   to  t h i s ,   as  s h o w n  

n  F i g .   8,  the   u p p e r   and  l o w e r   a rms   119  and  112  c o n s t i t u t i n g  

he  u n w r a p p i n g   d e v i c e   90  a r e   s w i n g i n g   and  w a i t i n g   on  b o t h  

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

u n d l e   22,  and  t h e   p a c k a g e d   p a p e r   b u n d l e   22  p u s h e d   o u t   b y  

he  p u s h i n g   d e v i c e   33  comes  i n t o   c o n t a c t   a g a i n s t   t h e  

, o s i t i o n i n g   s t o p p e r   113  a t   t he   f r o n t   end   of  t he   l o w e r   a r m  

.12,  w h e r e   i t   is  s t o p p e d .  

A f t e r   t he   p a c k a g e d   p a p e r   b u n d l e   22  is  s t o p p e d ,   t h e  

l o l d i n g   c y l i n d e r   57  of  t h e   p u s h i n g   d e v i c e   33  c o n t r a c t s   t o  

„ove  down-  the   s u c k e r s   63,  and  t h e   s u c k e r s   63  a r e   p u s h e d  

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

22  to  a t t r a c t   t he   p a c k a g e d   p a p e r   b u n d l e   22.  S i n c e   t h e  

h o l d i n g   p i e c e s   61  a r e   l o c a t e d   u p p e r   t h a n   t he   s u c k e r s   6 3 ,  

t h e y   do  no t   come  i n t o   c o n t a c t   w i t h   t h e   u p p e r   s u r f a c e   of  t h e  

p a c k a g e d   p a p e r   b u n d l e   22.  T h e r e f o r e ,   t he   h o l d i n g   p i e c e s   61 

w i l l   n o t   push   nor   b i n d   t h e   p a c k a g e d   p a p e r   b u n d l e   22.  T h e n ,  

t h e   r o d l e s s   c y l i n d e r   47  of  t he   p u s h i n g   d e v i c e   33  o p e r a t e s   t o  

move  t h e   c u t t e r   49  a l o n g   t he   r e a r   s u r f a c e   of  t he   p a c k a g e d  

p a p e r   b u n d l e   22  and  c u t   open  t h e   r e a r   u p p e r   edge  of  t h e  

w r a p p i n g   p a p e r   34.  T h u s ,   e v a c u a t i o n   a t   t he   r e a r   p o r t i o n   i n  
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uiic  w i a p p m s   p a p e r   i s   o r o i t e n   . 

A f t e r   t h e   r e a r   u p p e r   edge   of  t he   w r a p p i n g   p a p e r   34  i s  

c u t   o p e n ,   t h e   h o l d i n g   c y l i n d e r   57  e x t e n d s   to  c a u s e   t h e  

s u c k e r s   61  to  r a i s e   a  r e a r   u p p e r   s u r f a c e   34a  of  t h e   w r a p p i n g  

p a p e r   34,  as  shown  in  F i g .   2 2 ( C ) .  

A f t e r   t h a t ,   t h e   c l a w   p l a t e s   53,  wh ich   have   been   l o c a t e d  

at  w i t h d r a w n   p o s i t i o n s   as  i n d i c a t e d   by  t w o - d o t s   - b a r   l i n e s   i n  

F ig .   6  by  the   e x t e n s i o n   of  t h e   c l a w   p l a t e   c y l i n d e r   50,  a r e  

noved  f o r w a r d   by  t he   c o n t r a c t i o n   of  t he   c l a w   p l a t e   c y l i n d e r  

50  and  go  i n t o   t he   l o w e r   s i d e   of  t h e   r e a r   u p p e r   s u r f a c e   3 4 a  

jf  t h e   w r a p p i n g   p a p e r   w h i c h   a r e   a t t r a c t e d   and  r a i s e d   by  t h e  

s u c k e r s   63,  as  shown  in  F i g .   2 2 ( D ) .  

Then ,   t h e   h o l d i n g   c y l i n d e r   57  c o n t r a c t s   a g a i n   to  m o v e  

town  the   s u c k e r s   63  and  h o l d i n g   p i e c e s   61  and ,   as  shown  i n  

f ig .   2 2 ( E ) ,   t he   h o l d i n g   p i e c e s   61  and  t he   c l aw   p l a t e   53  p i n c h  

ind  h o l d   the   r e a r   u p p e r   s u r f a c e   34a  of  t he   w r a p p i n g   p a p e r ,  

^ i g s .   22 (F )   and  22(G)  show  p l a n   v i e w s   of  t h i s '   c o n d i t i o n   a s  

H e w e d   a l o n g   l i n e   X X I I - X X I I   in  F i g .   2 2 ( E ) .  

When,  as  d e s c r i b e d   a b o v e ,   t he   p a c k a g e d   p a p e r   b u n d l e   22 

.s  p u s h e d   ou t   t o w a r d s   t h e   p o s i t i o n i n g   s t o p p e r   113,  as  s h o w n  

n  F i g .   2 2 ( B ) ,   t he   w r a p p i n g   p a p e r   34  is   c u t   open   a t   i t s   f r o n t  

;nd  by  the   s i d e   c u t t e r s   w h i c h   a r e   l o c a t e d   a t   b o t h   s i d e s   o f  

•he  t r a n s p o r t a t i o n   p a t h   of  t h e   p a c k a g e d   p a p e r   b u n d l e   22  a n d  

Lr iven   to  r o t a t e .   When  t h e   f r o n t   end  of  t h e   p a c k a g e d   p a p e r  

•und l e   22  comes  i n t o   c o n t a c t   a g a i n s t   t h e   p o s i t i o n i n g   s t o p p e r  

-  27  -  
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13  to  s t o p ,   t he   f r o n t   c i r c l e   c u t t e r   t>o  moves   l a i e r a n y   a n a  

:u t s   open   the   f r o n t   p o r t i o n   of  the   w r a p p i n g   p a p e r   34  a t   t h e  

;ame  c u t t i n g   p o s i t i o n   as  w i t h   t he   s i d e   c u t t e r s   66.  T h u s ,  

.he  f r o n t   p o r t i o n   of  t he   w r a p p i n g   p a p e r   34  is   c u t   open  f r o m  

. h r e e   d i r e c t i o n s .   A f t e r   t he   w r a p p i n g   p a p e r   34  is  c u t   o p e n ,  

@he  s i d e   c u t t e r s   66  a r e   s h i f t e d   to  p o s i t i o n s   ou t   of  t h e  

> a c k a g e d   b u n d l e   22  so  t h a t   t h e y   do  n o t   d i s t u r b   r e m o v a l   o f  

:he  w r a p p i n g   p a p e r   3 4 .  

Wi th   t he   a b o v e   c o n d i t i o n ,   as  shown  in  F i g .   2 2 ( B ) ,   t h e  

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

a u n d l e   22  i s   s u p p o r t e d   by  t h e   p u s h i n g - u p   r o l l e r s   93  of  t h e  

p a p e r   h a n g - d o w n   p r e v e n t i o n   d e v i c e   91,  and   i t s   u p p e r   s u r f a c e  

Ls  h e l d   by  the   h o l d i n g   r o l l e r   92.  From  t h i s   c o n d i t i o n ,   t h e  

p u s h i n g - u p   c y l i n d e r   101  o p e r a t e s   to  move  up  t h e   p l u r a l i t y   o f  

p u s h i n g - u p   r o l l e r s   93,  as  shown  in  F i g .   2 2 ( C ) .   By  t h e  

p u s h i n g - u p   of  t he   p u s h i n g - u p   r o l l e r s   93,  b o t h   s i d e s   of  t h e  

p a c k a g e d   p a p e r   b u n d l e   22  a r e   b e n t   a t   t h e   o u t e r   s i d e   of  t h e  

h o l d i n g   r o l l e r   92,  f rom  t he   c o n d i t i o n   as  shown  in  F i g .   2 3 ( A )  

to  t h a t   as  shown  in  F i g .   2 3 ( B ) ,   to  be  s t i f f e n e d .   By  t h e  

s t i f f e n i n g ,   h a n g i n g - d o w n   of  t h e   f r o n t   p o r t i o n   of  the   p a p e r  

b u n d l e   28  is  p r e v e n t e d ,   t h e r e b y   p r e v e n t i n g   m i s - g r i p p i n g   o f  

t h e   p a p e r   b u n d l e   g r i p p i n g   d e v i c e   1 4 0 .  

A f t e r   the   p a p e r   b u n d l e   28  is   s t i f f e n e d ,   the   vacuum  p a d s  

117  and  114  of  t he   u p p e r   and  l o w e r   a rms   119  and  112  a d h e r e  

to  an  u p p e r   s u r f a c e   34b  and  a  l o w e r   s u r f a c e   34c  of  t h e  

-  za  -  
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; u t - o p e n   w r a p p i n g   p a p e r   34  and ,   when  t h e   u p p e r   and  l o w e r  

irms  119  and  112  a r e   w i t h d r a w n ' ,   t h e   u p p e r   s u r f a c e   34b  a n d  

the  l o w e r   s u r f a c e   34c  of  t he   w r a p p i n g   p a p e r   34  a r e   o p e n e d   u p  

and  down  to  e x p o s e   t h e   p a p e r   b u n d l e   28.   At  t h i s   t i m e ,   w h e n  

the  l o w e r   arm  112  w h i c h   s u b s t a n t i a l l y   s u p p o r t s   t h e   f r o n t  

p o r t i o n   of  t h e   p a p e r   b u n d l e   28  i s   w i t h d r a w n ,   t h e   p a p e r  

b u n d l e   is  p r e v e n t e d   f rom  h a n g i n g   down  a t   t h e   f r o n t   p o r t i o n  

s i n c e   t h e   p a p e r   b u n d l e   28  is   s t i f f e n e d   by  t h e   p r e v i o u s   s t e p .  

When  the   p a p e r   b u n d l e   28  is  n o t   so  l a r g e   in  w i d t h ,   i t   i s  

s u f f i c i e n t   to  s t i f f e n   t h e   p a p e r   b u n d l e   28  b u t ,   when  t h e  

p a p e r   b u n d l e   28  is   l a r g e   in  w i d t h ,   t h e   p a p e r   b u n d l e   28  t e n d s  

to  hang  down  a t   i t s   c e n t e r   in  t h e   w i d t h   d i r e c t i o n ,   and   t h e  

p u s h i n g - u p   c y l i n d e r   123  is   o p e r a t e d   to  p u s h   up  and  h o l d   t h e  

f r o n t   p o r t i o n   of  t h e   p a p e r   b u n d l e   28  by  t h e   f r o n t   end  of  t h e  

p u s h i n g - u p   rod   124  as  shown  in  F i g .   2 2 ( H ) .  

A f t e r   t h a t ,   t h e   p u s h i n g - u p   r o l l e r s   93  w h i c h   h a v e  

s t i f f e n e d   t h e   p a p e r   b u n d l e   28  a r e   moved  down  to  r e t u r n   t h e  

p a p e r   b u n d l e   28  b a c k   to  t he   n o r m a l   t r a n s p o r t a t i o n   h e i g h t .  

P r i o r   to  t h e   a b o v e   o p e r a t i o n ,   t h e   p a p e r   b u n d l e   g r i p p i n g  

d e v i c e   140  i s   moved  t o w a r d s   t he   p a p e r   b u n d l e   28  f rom  t h e  

s t a t e   as  shown  in  F i g .   14  by  t he   r o t a t i o n   of  t h e   c a r r y i n g - i n  

t h r e a d e d   s h a f t   143.   t h u s ,   in  t h e   p a p e r   b u n d l e   g r i p p i n g  

d e v i c e ,   t he   u p / d o w n   c y l i n d e r   153  e x t e n d s   to   move  down  t h e  

r o d   154  and  t h e   c l a w   s u p p o r t i n g   f r a m e   160  and ,   when  t h e  

s t o p p e r   r o l l e r s   172  a t   b o t h   s i d e s   of  t h e   c l a w   p l a t e   171  c o m e  

-  29  -  
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l£,-:e  150  a t   t h e   h o l d i n g   p i l l a r   149  s i d e ,   t h e   u p / d o w n  

y l i n d e r   153  s t o p s   ( t h e   s t a t e   as  shown  in  F i g .   15 ) .   T h e n ,  

he  p a p e r   b u n d l e   g r i p p i n g   c y l i n d e r   164 ,   due  to   t h e  

i f f e r e n c e   in  d i a m e t e r   f rom  t h e   u p / d o w n   c y l i n d e r   1 5 3 ,  

x t e n d s   t h r o u g h   t h e   s t o p p e r   r o l l e r   172 ,   u s i n g   t h e   s t o p p e r  

l a t e   150  as  a  c o u n t e r   r e c e i v e r .   As  a  r e s u l t ,   t he   e n t i r e  

u p p o r t i n g   f r a m e   160  t o g e t h e r   w i t h   t h e   p a p e r   b u n d l e   g r i p p i n g  

: y l i n d e r   164  a r e   moved  up  by  a  m a r g i n   s t r o k e   " S i "   of  t h e  

: o n n e c t i n g   u n i t   157  and  s t o p p e d   when  t h e   u p p e r   p l a t e   159  

somes  i n t o   c o n t a c t   a g a i n s t   t h e   u p p e r   c o l l a r   155a  ( t h e   s t a t e  

is  s h o w n   in  F i g .   1 4 ) ,   w h e r e   t h e y   a r e   h e l d .   U n d e r   t h i s  

c o n d i t i o n ,   t h e   p a p e r   b u n d l e   g r i p p i n g ,   d e v i c e   140  is  m o v e d  

: o w a r d s   t he   p a p e r   b u n d l e   2 8 .  

When  t he   p a p e r   b u n d l e   g r i p p i n g   ' d e v i c e   140  is  m o v e d  

f o r w a r d   and  s t o p p e d   a t   a  p r e d e t e r m i n e d   p o s i t i o n ,   t he   u p p e r  

and  l o w e r   g r i p p i n g   c l a w s   163  and  173,   as  shown  in  F i g .   14  a n d  

F i g .   22  ( I ) ,   a r e   s e p a r a t e   by  a  p r e d e t e r m i n e d   d i s t a n c e   f rom  t h e  

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

b u n d l e   28.  At  t h i s   t i m e ,   d i s t a n c e   b e t w e e n   t he   u p p e r   s u r f a c e  

of  t h e   p a p e r   b u n d l e   28  and  t h e   u p p e r   g r i p p i n g   c l aw   163  i s  

e q u a l   to  t he   m a r g i n   s t r o k e   "  Q  i"  of  t h e   c o n n e c t i n g   u n i t   1 5 7 .  

A f t e r   t h a t ,   when  t he   p a p e r   b u n d l e   g r i p p i n g   c y l i n d e r   164  

i s   o p e r a t e d   to  g r i p   t h e   end  p o r t i o n   of  t h e   p a p e r   b u n d l e   28 

by  t h e   u p p e r   and  l o w e r   g r i p p i n g   c l a w s   163  and  173,  t h e   u p p e r  

—  ou  — 
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: law  p l a t e   166,   t he   c l a w   p l a t e   171,   and   t h e   l o w e r   g r i p p i n g  

; law  173  a r e   moved  up  by  t h e   c o n t r a c t i o n   of  t h e   rod   165,  t h e  

s t o p p e r   r o l l e r   172  i s   s e p a r a t e d   f r o m   t h e   s t o p p e r   p o r t i o n  

L50a  of  t h e   s t o p p e r   p l a t e   150,   t h e   e n t i r e   s u p p o r t i n g   f r a m e  

L60  is   moved  down  to  t h e   p o s i t i o n   w h e r e   t h e   u p p e r   p l a t e   1 5 9  

;omes  in  c o n t a c t   a g a i n s t   t h e   l o w e r   c o l l a r   155b ,   and  t h e  

g r i p p i n g   s u r f a c e   163a  of  t he   u p p e r   g r i p p i n g   c l a w   163  c o m e s  

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

28.  T h u s ,   as  i n d i c a t e d   by  t w o - d o t s - b a r   l i n e s   in  F i g .   17,  t h e  

u p p e r   and  l o w e r   g r i p p i n g   c l a w s   163  and   173  s i m u l t a n e o u s l y  

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

t h e   p a p e r   b u n d l e   28.  By  t h e   o p e r a t i o n   of  t h e   p a p e r   b u n d l e  

g r i p p i n g   c y l i n d e r   164,   r e f e r r i n g   to  F i g . 2 2 ( J ) ,   t h e   e n d  

p o r t i o n   of  t he   p a p e r   b u n d l e   28  is   b e n t   u p w a r d   and  g r i p p e d   b y  

u p - c u r v e d   g r i p p i n g   s u r f a c e s   163a  and  173a   of  t he   u p p e r   a n d  

l o w e r   g r i p p i n g   c l a w s   163  and  173.   By  t h e   u p w a r d   b e n d i n g ,  

t h e   end  p o r t i o n   of  t h e   p a p e r   b u n d l e   28  i s   s t i f f e n e d ,   t h e r e b y  

p r e v e n t i n g   h a n g i n g - d o w n   of  t h e   p a p e r   b u n d l e   28.  F u r t h e r ,   a s  

d e s c r i b e d   a b o v e ,   by  g r i p p i n g   t h e   p a p e r   b u n d l e   28 

s i m u l t a n e o u s l y   f rom  t h e   u p p e r   and  l o w e r   s u r f a c e s ,   t he   p a p e r  

b u n d l e   28  is  p r e v e n t e d   f rom  c o m i n g   o u t   of  t h e   c l a w s   due  t o  

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

b u n d l e   2 8 .  

A f t e r   t h a t ,   by  t he   c o n t r a c t i o n   o p e r a t i o n   of  t he   u p / d o w n  

c y l i n d e r   153,  t he   e n t i r e   s u p p o r t i n g   f r a m e   160  is   moved  up  b y  



p r e d e t e r m i n e d   d i s t a n c e   and  t h e n ,   by  t he   r e v e r s e   r o t a t i o n  

:  t he   c a r r y i n g - i n   t h r e a d e d   s h a f t   143,   t he   g r i p p i n g   d e v i c e  

l0  is  r e t u r n e d   b a c k   and  t h e   p a p e r   b u n d l e   28  is  t a k e n   ou t   o f  

,e  w r a p p i n g   p a p e r   34.  At  t h i s   t i m e ,   t h e   r e a r   p o r t i o n   o f  

ie  w r a p p i n g   p a p e r   has   b e e n   c u t   o p e n ,   t h e   p a p e r   b u n d l e   28  

an  be  e a s i l y   and  s m o o t h l y   t a k e n   ou t   of  t h e   w r a p p i n g   p a p e r  

4  w i t h   no  n e g a t i v e   p r e s s u r e   g e n e r a t e d   a t   t h e   r e a r   p o r t i o n  

n  t he   i n t e r i o r   of  t h e   w r a p p i n g   p a p e r   34.  To  f u r t h e r  

a c i l i t a t e   r e m o v a l   of  t h e   p a p e r   b u n d l e   28,  a i r   is   b lown   i n  

e t w e e n   the   p a p e r   b u n d l e   28  and  t h e   w r a p p i n g   p a p e r   34.  An 

i r - b l o w i n g   n o z z l e   f o r   t h e   p u r p o s e   may  be  p r o v i d e d   e i t h e r  

; e p a r a t e l y   or  on  t h e   u p p e r   or  l o w e r   g r i p p i n g   c l a w s   163  o r  

.73.  In  t h i s   e m b o d i m e n t ,   t h e   u p p e r   g r i p p i n g   n o z z l e   163  i s  

, r o v i d e d   w i t h   an  a i r - b l o w i n g   n o z z l e   201  w h i c h   b lows   a i r   i n t o  

i  gap  202  b e t w e e n   t h e   l o w e r   s u r f a c e   of  t h e   p a p e r   b u n d l e   28 

ind  the   w r a p p i n g   p a p e r .  

A f t e r   t he   r e m o v a l   of  t h e   p a p e r   b u n d l e   28,  t he   w r a p p i n g  

p a p e r   34  w h i c h   r e m a i n s   g r i p p e d   a t   t h e   r e a r   p o r t i o n   by  t h e  

p u s h i n g   d e v i c e   33  i s ,   by  t h e   o p e r a t i o n   of  a  w r a p p i n g   p a p e r  

c a r r y i n g - o u t   c y l i n d e r   133,  a t t r a c t e d   by  a  vacuum  pad  1 3 6 ,  

g u i d e d   b e t w e e n   t he   c a r r y i n g - o u t   r o l l e r s   125  and  126,  a n d  

d i s c h a r g e d   ou t   of  t h e   a p p a r a t u s .  

The  r e m o v e d   p a p e r   b u n d l e   28,  as  shown  in  F i g .   17  a n d  

F i g .   21,  is  p u l l e d   by  t h e   p a p e r   b u n d l e   g r i p p i n g   d e v i c e   140  

and  moved  s w i n g i n g   on  t he   f a n n i n g   r o l l e r   t a b l e   141.  D u r i n g  
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une  m o v i n g   ,  t ne   p a p e r   B u n d l e   ZH  is   f a n n e d .   F u r t h e r ,  

r e f e r r i n g   to  F i g .   19,  a i r   i s   f o r c e d l y   b l o w n   f rom  t h e   b l o w i n g  

n o z z l e   191  i n t o   b e t w e e n   s h e e t s   of  t h e   p a p e r   b u n d l e   2 8 ,  

t h e r e b y   p r o m o t i n g   f a n n i n g   of  t h e   s h e e t s .  

The  t h u s   f a n n e d   p a p e r   b u n d l e   28  i s   f u r t h e r   p u l l e d   b y  

the   p a p e r   b u n d l e   g r i p p i n g   d e v i c e   140  to  be  t r a n s f e r r e d   f r o m  

the   f a n n i n g   r o l l e r   t a b l e   141  o n t o   t h e   p a p e r   b u n d l e   28  on  t h e  

2 a r r y i n g - i n   l i f t e r   29.  At  t h i s   t i m e ,   due  to  a  l e v e l  

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

141  and   t he   t op   s u r f a c e   of  t h e   p a p e r   b u n d l e   28,  t he   p a p e r  

b u n d l e   28  is   f u r t h e r   f a n n e d   d u r i n g   f a l l i n g   o v e r   t he   l e v e l  

i i f f e r e n c e ,   t h e r e b y   e n s u r i n g   b l o w i n g - i n   of  a i r .  

A f t e r   t he   p a p e r   b u n d l e   g r i p p i n g   d e v i c e   140  is  w i t h d r a w n  

md  s t o p p e d   a t   a  p r e d e t e r m i n e d   p o s i t i o n ,   t h e   u p / d o w n  

c y l i n d e r   153  e x t e n d s   to  move  down  t he   r o d   154  and  t h e  

s u p p o r t i n g   f r a m e   160,  t he   s t o p p e r   r o l l e r s   172  a t   b o t h   s i d e s  

af  t h e   c l aw   p l a t e   171  come  i n t o   c o n t a c t   a g a i n s t   t he   s t o p p e r  

D o r t i o n   150a  of  t he   s t o p p e r   p l a t e   150,  and  t h e n   the   u p / d o w n  

c y l i n d e r   153  s t o p s .   Then ,   t h e   p a p e r   b u n d l e   g r i p p i n g  

c y l i n d e r   164  e x t e n d s   to  move  up  t h e   e n t i r e   s u p p o r t i n g   f r a m e  

L64  t o g e t h e r   w i t h   the   p a p e r   b u n d l e   g r i p p i n g   c y l i n d e r   1 6 4 ,  

ind  t h e   end  p o r t i o n   of  t h e   p a p e r   b u n d l e   28  is  r e l e a s e d ,  

fhen  t h e   p a p e r   b u n d l e   28  i s   p l a c e d   on  t h e   s t a c k e d   p a p e r  

Handle   28  on  t he   c a r r y i n g - i n   l i f t e r   21,  s i n c e   the   e n d  

p o r t i o n   of  the   p a p e r   b u n d l e   28,  as  d e s c r i b e d   a b o v e ,   i s  
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s i f f e n e d   ana   t n u s   i s   nu i   " " " s   >  r ~ r - ~  

,11  n e v e r   be  f o l d e d .   F u r t h e r ,   s i n c e   t h e   p a p e r   b u n d l e  

r i p p i n g   d e v i c e   140  c a r r i e s   in  t h e   p a p e r   b u n d l e   28  w i t h   i t s  

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

a r r y i n g   in  o n t o   t he   s t a c k e d   p a p e r   b u n d l e   28  is   p r e v e n t e d  

ven  i f   t h e r e   i s   h a n g i n g - d o w n   of  t h e   p a p e r   b u n d l e   28.  T h u s ,  

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

The  p a p e r   b u n d l e   28  p l a c e d   on  t h e   s t a c k e d   p a p e r   b u n d l e  

8  i s   r e g i s t e r e d   by  t h e   p a p e r   b u n d l e   s i d e   r e g i s t e r i n g  

e v i c e s   182  and   183.  Now  t h e   a u t o m a t i c   p a p e r   s t a c k i n g  

r o c e s s   i s   c o m p l e t e d .  

—  o  •*  — 
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C l a i m s  

1.  An  a u t o m a t i c   p a p e r   b u n d l e   s t a c k i n g   a p p a r a t u s   c o m p r i s i n g ,  

a  v e r t i c a l l y   m o v a b l e   f i r s t   c a r r y i n g   m e a n s   l o a d e d   wi th -   a  

s t a c k   of  w r a p p e d   p a c k a g e d   p a p e r   b u n d l e s   f o r   moving   t h e   t o p  

one  of  s a i d   p a c k a g e d   p a p e r   b u n d l e s   up  to   a  s t a r t i n g  

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

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

u n w r a p p i n g   s u p p o r t   means   d i s p o s e d   in  f r o n t   of  s a i d   f i r s t  

c a r r y i n g   means ,   a  w r a p p i n g   p a p e r   c u t t i n g   means   f o r  

h o r i z o n t a l l y   o p e n i n g   a t   l e a s t   t h e   f r o n t   end  b o t h   s i d e s   o f  

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

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

f o r   v e r t i c a l l y   o p e n i n g   a t   l e a s t   t he   f r o n t   end  p o r t i o n   o f  

s a i d   w r a p p i n g   p a p e r   of  s a i d   p a c k a g e d   p a p e r   b u n d l e   on  s a i d  

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

c a r r y i n g   means  d i s p o s e d   in  f r o n t   of  s a i d   u n w r a p p i n g   s u p p o r t  

m e a n s ,   means  and  a  p a p e r   b u n d l e   g r i p p i n g   means   m o v a b l e  

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

s u p p o r t   means  f o r   g r i p p i n g   the   f r o n t   end  p o r t i o n   of  s a i d  

p a p e r   b u n d l e   in  s a i d   p a c k a g e d   p a p e r   b u n d l e   on  s a i d  

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

o n t o   s a i d   s e c o n d   c a r r y i n g   m e a n s .  

2.  An  a u t o m a t i c   p a p e r   b u n d l e   s t a c k i n g   a p p a r a t u s   as  c l a i m e d  

in  C la im  1,  f u r t h e r   c o m p r i s i n g   a  p a p e r   b u n d l e   f a n n i n g   d e v i c e  



i s p o s e d   b e t w e e n   s a i d   u n w r a p p i n g   s u p p u i   v.  mco.w=  - - - -  

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

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

An  a u t o m a t i c   p a p e r   D u n a i e   s  oa.cn.  j.115  ^   —  —  , 

n  C l a i m   1,  f u r t h e r   c o m p r i s i n g   a  p a p e r   h a n g - d o w n   p r e v e n t i o n  

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

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

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

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

Lower  s u r f a c e   of  s a i d   p a c k a g e d   p a p e r   b u n d l e   up  to  p o s i t i o n s  

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

4.  An  a u t o m a t i c   p a p e r   b u n d l e   s t a c k i n g   a p p a r a t u s   as  c l a i m e d  

in  C l a i m   1,  w h e r e i n   s a i d   p u s h i n g   means   has   a  c u t t e r   f o r  

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

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

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

—  0 0 -  
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