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54)  Method  of  and  apparatus  for  collating  sheets. 

©  An  offset  collator  comprises  a  sheet  gripper/inj'ector 
transport  station  (12),  an  oscillating  sheet  receiving  station 
(14)  and  an  offset  stapling  station  (16).  Copy  sheets  from  an 
associated  copier  or  like  machine  are  transported  to  the  sta- 
tion  (12)  in  a  specified  sequence  whereupon  they  are  gripped 
by  gripper/injector  devices  (36  and  38),  and,  in  a  reciprocating 
motion,  inserted  into  a  bin  (100)  of  the  station  (14)  where  they 
are  released.  The  bin  (100)  is  oscillated  in  synchronism  with 
the  reciprocation  of  the  devices  (36  and  38),  so  that  the  copy 

^sheets  are  inserted  in  an  alternate  offset  posture.  A  logic 
^   control  system  causes  the  sheets  of  sets  to  be  offset  collated ~  to  be  inserted  between  prior-inserted  sheets  of  sets  in  the  bin 
1  ̂ in  proper  order  so  that  offset  collation  is  effected.  After  offset 

collation  is  completed,  the  gripper/injector  devices  are  dis- 
associated  from  the  oscillation  of  the  bin.  The  offset  stapling 

station  then  cooperates  with  the  oscillating  bin  so  that  the 
offset  collated  sets,  still  in  their  offset  posture,  are  stapled  in 

j^the  same  order  that  the  sets  were  formed.  After  offset  stapl- 
Qing,  the  sets  are  maintained  in  the  bin  in  their  alternate  offset 

posture  completely  finished  and  ready  for  convenient 
O  removal  by  an  operator. 

In  the  case  of  offset  sorting,  oscillation  of  the  bin  is  selec- 
tively  terminated  so  that  the  bin  receives  all  sheets  of  a  job  in 
one  posture.  It  stays  in  this  posture  until  all  the  sheets  corres- 
ponding  to  this  particular  sorting  job  are  inserted.  Then  the 
bin  is  oscillated  to  an  opposite  or  alternate  offset  posture.  The 
bin  remains  in  this  posture  until  all  the  copy  sheets  corres- 
ponding  to  this  next  sorting  job  are  inserted  in  the  bin.  In  this 
manner,  with  the  intermittent  oscillatory  movement  of  the 
sheet  receiving  bin,  different  jobs  can  be  sorted  using  the 
apparatus. 

If  offset  stapling  of  the  sorted  jobs  is  required,  the  same 
procedure  as  for  the  stapling  of  the  offset  collated  sets  is 
carried  out  by  the  apparatus,  so  that  in  either  case  finished 
sets  or  jobs  are  ready  for  convenient  removal  by  an  operator. 

Q. 
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A n   offset  collator  comprises  a  sheet  gripper/injector 
transport  station  (12),  an  oscillating  sheet  receiving  station 
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ponding  to  this  next  sorting  job  are  inserted  in  the  bin.  In  this 
manner,  with  the  intermittent  oscillatory  movement  of  the 
sheet  receiving  bin,  different  jobs  can  be  sorted  using  the 
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If  offset  stapling  of  the  sorted  jobs  is  required,  the  same 
procedure  as  for  the  stapling  of  the  offset  collated  sets  is 
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T h i s   i n v e n t i o n   r e l a t e s   to  m e t h o d s   of  and  a p p a r a t u s   f o r  

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

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

d i s c l o s e d   in  E P - 0 0 0 2 3 1 7 .   In  p a r t i c u l a r ,   t h e r e   i s   d i s c l o s e d  

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

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

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

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

s h e e t   from  a d j a c e n t   f i r s t   s h e e t s ,   and  means   to   i n s e r t  

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

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

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

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

s h e e t s   of  t he   same  s e t   to  form  c o l l a t e d   s e t s   of  s h e e t s .  

T h e r e   i s   a l s o   d i s c l o s e d   and  c l a i m e d   a  m e t h o d   of  c o l l a t i n g  

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

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

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

t h u s   d e m a r c a t i n g   e a c h   f i r s t   s h e e t   from  a d j a c e n t   f i r s t   s h e e t s ,  

and  i n s e r t i n g   i n d i v i d u a l   s h e e t s   of  t h e   n e x t   g r o u p   in  t he   s a m e  

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

t h e r e a f t e r   i n s e r t i n g   i f   n e c e s s a r y ,   i n d i v i d u a l   s h e e t s   of  s u b -  

s e q u e n t   g r o u p s   in  t he   same  o f f s e t   f a s h i o n   c o n t i g u o u s   t o  

i n d i v i d u a l   p r i o r - i n s e r t e d   s h e e t s   of  t he   same  s e t   to  f o r m  

c o l l a t e d   s e t s   of  s h e e t s .  

The  s i z e   of  o t h e r   c o n v e n t i o n a l   c o l l a t o r s   i s   d i r e c t l y  

d e p e n d e n t   on  t h e   number   of  d i s c r e t e   b i n s   and  t he   p h y s i c a l  

d i m e n s i o n s   of  t h e   b i n s .   G e n e r a l l y ,   t h e   n u m b e r   of  d i s c r e t e  



b i n s   d e t e r m i n e s   t h e   maximum  n u m b e r   of  s e t s   t h a t   can  b e  

c o l l a t e d   in  a  p a r t i c u l a r   j o b .   C o n s e q u e n t l y ,   t he   p h y s i c a l  
d i m e n s i o n s   of  t h e   d i s c r e t e   b i n s ,   c h a r a c t e r i z e d   by  t h e i r  

h e i g h t ,   w i d t h   and  d e p t h   d e t e r m i n e   t h e   maximum  s h e e t   s i z e   t h a t  

can   be  p r o c e s s e d   and  t h e   maximum  n u m b e r   of  s h e e t s   p e r   d i s -  

c r e t e   b i n .  

As  t h e r e   i s   an  o v e r a l l   p h y s i c a l   s i z e   l i m i t a t i o n ,   t h e  

s o l u t i o n   in  t h e   o t h e r   p r i o r   a r t   m a c h i n e s   has   been   to  s t r i k e   a  

b a l a n c e   b e t w e e n   t he   maximum  number   of  s e t s   t h a t   can  b e  

c o l l a t e d   in  a  job  and  t h e   maximum  n u m b e r   of  s h e e t s   t h a t   c a n  

c o m p r i s e   a  s e t .   Thus ,   in   o r d e r   to  m e e t   t h e   p h y s i c a l   s i z e  

r e q u i r e m e n t s ,   t y p i c a l   p r i o r   a r t   m a c h i n e s   have   a  c a p a c i t y   o f  

a b o u t   20  s e t s   c o m p r i s i n g   100  s h e e t s   e a c h ,   g i v i n g   a  t o t a l  

s h e e t   c a p a c i t y   of  2 , 0 0 0 .  

The  s o l u t i o n   to   t h e   p h y s i c a l   s i z e   p r o b l e m   as  d i s c l o s e d  

in  E P - 0 0 0 2 3 1 7   was  a  u n i b i n   c o l l a t o r   and  a  m e t h o d   of  o f f s e t  

c o l l a t i o n   so  t h a t   s h e e t s   to   be  o f f s e t   c o l l a t e d   w o u l d   b e  

a l t e r n a t e l y   o f f s e t   from  e a c h   o t h e r   in  an  a r c u a t e   t r a n s p o r t  

p a t h   and  t h e n   i n s e r t e d ,   in  t h e   p r o p e r   o r d e r ,   i n t o   a  u n i b i n  

r e c e i v i n g   s t a t i o n .   C o n s e q u e n t l y ,   t h i s   a p p a r a t u s   e l i m i n a t e d  

t h e   need   f o r   d i s c r e t e   b i n s .   Due  to   t h e   u s e   of  a  s i n g l e   b i n ,  

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

t h e   a p p a r a t u s   was  s m a l l e r   in   p h y s i c a l   s i z e   t h a n   t y p i c a l   p r i o r  

a r t   c o l l a t o r s ,   b u t   y e t   had   t h e   same  t o t a l   s h e e t   c a p a c i t y  

t h e r e o f .  

N e v e r t h e l e s s ,   a l t h o u g h   t h e   a p p a r a t u s   d i s c l o s e d   p r o v i d e d  

many  i m p r o v e m e n t s   o v e r   t h e   p r i o r   a r t ,   t h e r e   i s   s t i l l   a  n e e d  

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

o f f s e t   c o l l a t o r   t h a t   i s   s i m p l e r   in  o p e r a t i o n ,   more  r e l i a b l e  

and  s i m p l e r   in  c o n s t r u c t i o n .  



A d d i t i o n a l l y ,   in  E P - 0 0 0 2 3 1 7 ,   i t   was  r e c o g n i z e d   t h a t  

t h e r e   a r e   o t h e r   job   r e q u i r e m e n t s   t h a t   c a n n o t   be  s a t i s f i e d   b y  

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

g i v e n   was  of  a  c o l l a t o r   h a v i n g   a  maximum  s e t   c a p a c i t y   of  20  

and  a  maximum  s h e e t   c a p a c i t y   of  100  s h e e t s   p e r   s e t   s t i l l  

g i v i n g   a  t o t a l   s h e e t   c a p a c i t y   of   2 , 0 0 0 .   A l t h o u g h   i t   has  b e e n  

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

job   r e q u i r e m e n t   of  more  t h a n   20  s e t s   and  more  t h a n   100  s h e e t s  

p e r   s e t ,   t h e r e   a r e   s i t u a t i o n s   w h e r e   t h e   job  w i l l   r e q u i r e   t h e  

number   of  s e t s   to  be  more  t h a n   20  and  the   number   of  s h e e t s   t o  

be  more  t h a n   100  s h e e t s   p e r   s e t .   I t   i s   c l e a r   from  t h i s  

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

in  t h e   c o n v e n t i o n a l   s e n s e .  

Thus ,   t h e r e   i s   a  need  to  e l i m i n a t e   l i m i t a t i o n s   in  j o b  

f l e x i b i l i t y   c h a r a c t e r i z e d   by  the   number   of  d i s c r e t e   b i n s   a n d  

t h e   s h e e t   c a p a c i t y   of  e ach   b i n .   C o n s e q u e n t l y ,   t h e r e   i s   a  

need   fo r   c o l l a t o r s   h a v i n g   job  f l e x i b i l i t y   l i m i t e d   o n l y   by  t h e  

t o t a l   number   of  s h e e t s   in  a  job  r a t h e r   t h a n   t he   t o t a l   n u m b e r  

of  s e t s   in  a  job  or  t he   t o t a l   number   s h e e t s   in  a  s e t .  

N o t w i t h s t a n d i n g   the   f o r e g o i n g ,   t h e r e   i s   an  a d d i t i o n a l  

need   fo r   job   f l e x i b i l i t y   in  t he   c a s e   whe re   o f f s e t   c o l l a t i o n  

i s   n o t   r e q u i r e d   b u t   s o r t i n g   i s   r e q u i r e d .   C o l l a t i n g   i s   t h e  

i n s e r t i o n   of  a  copy   of  an  o r i g i n a l   in  e a c h   of  a  p l u r a l i t y   o f  

s e t s .   S o r t i n g   i s   t h e   d i r e c t i n g   of  a  s h e e t   or   s h e e t s   to  a  

g i v e n   p l a c e   or  r a n k   a c c o r d i n g   to  k i n d   or  c l a s s ,   e . g . ,   b y  

s t a c k i n g   j o b s   so  as  to   be  d e m a r c a t e d   from  e a c h   o t h e r .   C o n -  

s e q u e n t l y ,   t h e r e   i s   a  need   fo r   an  a p p a r a t u s   t h a t   no t   o n l y   c a n  

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

a l s o ,   in  t he   same  a p p a r a t u s ,   p e r f o r m   a  s o r t i n g   o p e r a t i o n  

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



F i n a l l y ,   t h e r e   i s   an  a d d i t i o n a l   need   f o r   o f f s e t   s t a p -  

l i n g ,   t h a t   i s   t h e   s t a p l i n g   of  o f f s e t   c o l l a t e d   s e t s   or   o f f s e t  

s o r t e d   j o b s   s u c h   t h a t   t h e  o f f s e t   c o l l a t e d   s e t s   or   o f f s e t  

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

p r o c e s s .  

C o n s e q u e n t l y ,   t h e r e   i s   n o t   o n l y   a  need  f o r   an  i m p r o v e d  

o f f s e t   c o l l a t o r ,   b u t   a l s o   f o r   one  t h a t   can   a l t e r n a t i v e l y  

o p e r a t e   in  an  o f f s e t   s o r t i n g   mode,   as  w e l l   as  an  a d d i t i o n a l  

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

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

c o m p l e t e d   f i n i s h e d   s e t s   or  j o b s .  

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

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

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

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

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

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

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

The  p r e s e n t   i n v e n t i o n   a l s o   s e e k s   to   i n c o r p o r a t e   t h e   c a p a -  

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

The  p r e s e n t   i n v e n t i o n   a l s o   s e e k s   to   p r o v i d e   an  o f f s e t  

s t a p l e r   t h a t   can   be  u s e d   w i t h   o f f s e t   s e t s   or   j o b s   s u c h   t h a t  

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

of  t he   o f f s e t   c o l l a t e d   s e t s   or   o f f s e t   s o r t e d   j o b s .  

The  p r e s e n t   i n v e n t i o n   a l s o   s e e k s   to   i n c o r p o r a t e   a l l   t h e  

f o r e g o i n g   d e v i c e s   and  f u n c t i o n s   to  p r o v i d e   an  i m p r o v e d   s e t  

f i n i s h e r .  



A c c o r d i n g l y ,   t he   i n v e n t i o n   i s   c h a r a c t e r i s e d   in  t h a t   t h e  

means   to  i n s e r t   s h e e t s   t r a n s p o r t s   a l l   s h e e t s   in  t he   same  d i s -  

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

t h e   s h e e t s ,   wh ich   b in   i s   c a p a b l e   of  o s c i l l a t o r y   m o t i o n   in  a  

s u b s t a n t i a l l y   h o r i z o n t a l   p l a n e   and  means   to   c a u s e   o s c i l l a t i o n  

of  t he   b in   to  e f f e c t   o f f s e t   s t a c k i n g .  

The  i n v e n t i o n   e x t e n d s   to   a  m e t h o d   of  c o l l a t i n g   s e t s   o f  

s h e e t s ,   wh ich   a re   r e c e i v e d   s e r i a l l y   in  g r o u p s   of  s i m i l a r  

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

s h e e t s   in  the   same  d i s p o s i t i o n   r e l a t i v e   to  a  s h e e t   p a t h   i n t o  

a  b i n   f o r   r e c e i v i n g   the   s h e e t s ,   o s c i l l a t i n g   t he   b in   in  a  

s u b s t a n t i a l l y   h o r i z o n t a l   p l a n e   to  s t a c k   t h e   s h e e t s   of  t h e  

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

d e m a r c a t i n g   each   f i r s t   s h e e t   from  a d j a c e n t   f i r s t   s h e e t s ,  

t r a n s p o r t i n g   and  i n s e r t i n g   i n d i v i d u a l   s h e e t s   of  t he   n e x t  

g r o u p   in  t he   same  d i s p o s i t i o n   c o n t i g u o u s   to  i n d i v i d u a l   f i r s t  

s h e e t s ,   o s c i l l a t i n g   the   b i n   in  a  s u b s t a n t i a l l y   h o r i z o n t a l  

p l a n e   to  s t a c k   the   s h e e t s   of  t he   n e x t   g r o u p   in  the   s a m e  

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

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

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

same  m a n n e r ,   to  form  c o l l a t e d   s e t s   of  s h e e t s .  

The  i n v e n t i o n   may  a l s o   e x t e n d   to  an  o f f s e t   s t a p l e r  

a p p a r a t u s   f o r   c o r n e r   s t a p l i n g   o f f s e t   s e t s   or  j o b s   of  s h e e t s ,  

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

m a i n t a i n i n g  s e t s   or  j o b s   of  s h e e t s   d i s p o s e d   in  a l t e r n a t e  

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

a d j a c e n t   to  one  c o r n e r   of  t he   s h e e t   r e c e i v i n g   b i n ,   t he   b i n  

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

t h e   s e t s   or  j o b s   i s   c o r n e r   s t a p l e d   and  t h e n   r e m o v e d   from  t h e  

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



t h e   s e t s   or   j o b s   i s   c o r n e r   s t a p l e d   and  t h e n   r e m o v e d   f rom  t h e  

s t a p l i n g   s t a t i o n   i n t o   t h e   b i n ,   and  such   t h a t   t h e   a d d i t i o n a l  

s e t s   or  j o b s   a r e   c o r n e r   s t a p l e d   in   s e q u e n c e   and  r e m o v e d   i n  

s e q u e n c e   from  t he   s t a p l i n g   s t a t i o n   back   i n t o   t he   b i n ,   a l l   o f  

t h e   s e t s   or   j o b s   b e i n g   m a i n t a i n e d   in   t h e i r   a l t e r n a t e   o f f s e t  

p o s t u r e   to  e a c h   of  t h e   p r i o r   or   s u b s e q u e n t   s e t s   or   j o b s  

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

In  an  e m b o d i m e n t   t h e   a p p a r a t u s   o p e r a t e d   as  an  o f f s e t  

c o l l a t o r ,   t h e   f i r s t   s h e e t s   of  s e t s   to  be  o f f s e t   c o l l a t e d ,  

n u m b e r i n g   up  to  t h e   d e s i r e d   n u m b e r   of  s e t s   in  a  j o b ,   a r e  

t r a n s p o r t e d   v i a   a  s h e e t   g r i p p e r / i n j e c t o r   t r a n s p o r t   s t a t i o n  

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

s h e e t   r e c e i v i n g   s t a t i o n .   T h e s e   f i r s t   s h e e t s   a r e   i n j e c t e d   i n  

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

o s c i l l a t o r y   m o t i o n ,   in  an  a l t e r n a t e   o f f s e t   p o s t u r e   c l e a r l y  

d e m a r c a t i n g   t he   s e t s   to  be  o f f s e t   c o l l a t e d .   The  s e c o n d  

s h e e t s   of  t h e   a f o r e m e n t i o n e d   s e t s   a r e   t h e n   s e q u e n t i a l l y  

i n s e r t e d   c o n t i g u o u s   to  t h e   f i r s t   s h e e t s   of  t h e i r   s e t s .   T h i s  

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

have   been   i n s e r t e d   i n t o   a l l   t h e   s e t s   c o m p r i s i n g   a  j o b .   I n  

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

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

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

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

s t a t i o n   i s   g i v e n   an  a l t e r n a t e   o f f s e t   p o s t u r e .  

When  t h e   a p p a r a t u s   i s   o p e r a t e d   as  an  o f f s e t   s o r t e r ,   t h e  

s h e e t   g r i p p e r / i n j e c t o r   t r a n s p o r t   s t a t i o n   c o a c t s   w i t h   t h e  

o s c i l l a t i n g   s h e e t   r e c e i v i n g   s t a t i o n   such   t h a t   t h e   o s c i l l a t o r y  

m o t i o n   of  t h e   r e c e i v i n g   s t a t i o n   i s   n o t   in  s y n c h r o n i z a t i o n  

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

t h e   i n s e r t i o n   of  e a c h   s h e e t .   They  a r e   in  s y n c h r o n i z a t i o n  



b e f o r e   and  a f t e r   t h e   i n s e r t i o n   of  e a c h   job  to   be  s o r t e d .  

T h u s ,   t h e   s h e e t s   of  one  job  a r e   s t a c k e d   in  t he   r e c e i v i n g  

s t a t i o n ,   when  i t   i s   in  o n e  o f f s e t   p o s t u r e ,   one  upon  t h e  

o t h e r .   Then  t h e   s e c o n d   job   to  be  s o r t e d   i s   s t a c k e d   on  top   o f  

t he   f i r s t   job   when  the   r e c e i v i n g   s t a t i o n   o s c i l l a t e s   to  a n  

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

t h e   j o b s   to  be  s o r t e d   have   been   s t a c k e d   in  t h e   r e c e i v i n g  

s t a t i o n .  

A f t e r   e i t h e r   of  t he   f o r e g o i n g   o p e r a t i o n s ,   i f   s t a p l i n g   i s  

d e s i r e d   to  p r o v i d e   c o m p l e t e l y   f i n i s h e d   s e t s   or  j o b s ,   an  o f f -  

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

r e c e i v i n g   s t a t i o n   such   t h a t   a  c o r n e r ( s )   of  t he   o f f s e t  

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

the   o f f s e t   s t a p l i n g   s t a t i o n .   The  f i r s t   s e t   or  job  i s   t h e n  

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

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

f i r s t   s e t   or  job  to  f a l l   back   i n t o   t he   o s c i l l a t i n g   s h e e t  

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

s e c o n d   s e t   or  job  to   be  p o s i t i o n e d   p r o p e r l y   in  t he   o f f s e t  

s t a p l i n g   s t a t i o n   f o r   s u b s e q u e n t   s t a p l i n g .   A f t e r   s t a p l i n g   o f  

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

s e t s   or  j o b s   have   been   c o r n e r - s t a p l e d .   The  o f f s e t   s t a p l i n g  

m e t h o d   m a i n t a i n s   t h e   s e t s   or  j o b s   in  t h e i r   a l t e r n a t e   o f f s e t  

p o s t u r e   b e f o r e ,   d u r i n g   and  a f t e r   s t a p l i n g .  

The  s c o p e   of  t h e   p r e s e n t   i n v e n t i o n   i s   d e f i n e d   by  t h e  

a p p e n d e d   c l a i m s ;   and  how  i t   can  be  c a r r i e d   i n t o   e f f e c t   i s  

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

a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

FIG.   1  i s   a  p e r s p e c t i v e   v iew  of  t h e   a p p a r a t u s   a c c o r d i n g  

to  t he   i n v e n t i o n ;  



FIG.  2  i s   a  b r o k e n   p l a n   from  b e l o w   of  p a r t   of  t h e   a p p a r a -  
t u s   of  FIG.  1 ;  

FIG.   3  i s   a  f r a g m e n t a r y   s e c t i o n   in  e l e v a t i o n   of  p a r t   o f  

t h e   d e v i c e   of   FIG.   2 ;  

FIG.  4  i s   a  p a r t i a l   v iew  in  p l a n   of  a n o t h e r   p a r t   of  t h e  

a p p a r a t u s   of   FIG.   1 ;  

FIG.  5  i s   a  p l a n   v i ew  of  t h e   a p p a r a t u s   of  FIG.  1  w i t h  

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

FIG.   6  i s   a  p a r t i a l   p l a n   v iew  i l l u s t r a t i n g   t h e   o p e r a t i o n  

of  t h e   o f f s e t   s t a p l i n g   s t a t i o n ;  

FIG.  7  i s   a  p a r t i a l   p e r s p e c t i v e   v i e w   i l l u s t r a t i n g   t h e  

m e t h o d   of  o f f s e t   s t a p l i n g ;  

FIGS.   8A  t o   8D,  a s s e m b l e d   as  shown  in  FIG.   8,  form  a  

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

a c c o r d i n g   to   t h e   i n v e n t i o n ;  

FIG.   9  i s   a  t i m i n g   d i a g r a m   i l l u s t r a t i n g   t h e   s e q u e n t i a l  

o p e r a t i o n   of  t h e   c i r c u i t   of  FIG.  8  in   o f f s e t   c o l l a t i n g   m o d e ;  

a n d  

FIG.   10  i s   a  t i m i n g   d i a g r a m   i l l u s t r a t i n g   t h e   s e q u e n t i a l  

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

A  s h e e t   s t a c k i n g   a p p a r a t u s   (FIG.   1)  i n c l u d e s   a  s h e e t  

g r i p p e r / i n j e c t o r   t r a n s p o r t   s t a t i o n   12,  an  o s c i l l a t i n g   s h e e t  

r e c e i v i n g   s t a t i o n   14  and  an  o f f s e t   s t a p l i n g   s t a t i o n   16.  T h e  

s h e e t s   to   be  o f f s e t   c o l l a t e d   a r e   fed   s e q u e n t i a l l y ,   i . e . ,   a l l  



t h e   p a g e s   one  up  to   t he   number   of  s e t s   to   be  o f f s e t   c o l l a t e d ,  

t h e n   a l l   t he   p a g e s   two  and  so  on,   by  a  s h e e t   f e e d e r   a s s o -  
c i a t e d   w i t h   an  e l e c t r o p h o t o g r a p h i c   c o p i e r   or  l i k e   m a c h i n e  

( n o t   shown)  a l o n g   a  s h e e t   p a t h   18  to  s h e e t   g r i p p e r / i n j e c t o r  

t r a n s p o r t   s t a t i o n   1 2 .  

I f   t he   s h e e t s   a r e   to  be  o f f s e t   s o r t e d ,   t h e y   a r e   f e d  

a c c o r d i n g   to  job  o r d e r   r a t h e r   t h e n   s e q u e n t i a l l y ,   i . e . ,   a l l  

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

job  and  so  on.  A c c o r d i n g l y ,   t he   a p p a r a t u s ,   d e p e n d i n g   on  how 

t h e   s h e e t s   a r e   fed  t h e r e t o ,   can   be  o p e r a t e d   as  an  o f f s e t  

c o l l a t o r   or  an  o f f s e t   s o r t e r   c l e a r l y   d e m a r c a t i n g   c o l l a t e d  

s e t s   or  s o r t e d   j o b s   and  r e a d y i n g   them  f o r   t h e   s u b s e q u e n t  

o f f s e t   s t a p l i n g   o p e r a t i o n .  

The  s h e e t   g r i p p e r / i n j e c t o r   t r a n s p o r t   s t a t i o n   12  c o m -  

p r i s e s   r i g h t   and  l e f t   s l i d e   s u p p o r t   r a i l s   20  and  22  s e c u r e d  

to  a  main   s u p p o r t   p l a t e   24.  A  g r i p p e r / i n j e c t o r   c a r r i e r   26  i s  

s l i d a b l y   a t t a c h e d   to  the   r a i l s   20  and  22  by  r i g h t   and  l e f t  

r a i l   b e a r i n g   r o l l e r s   28  and  30.  R i g h t   and  l e f t   r e a r   c a r r i e r  

s t o p s   32  and  34  f i x e d   to  the   p l a t e   24  and  l i m i t   movement   o f  

t h e   c a r r i e r   26  in  one  d i r e c t i o n .  

R i g h t   and  l e f t   g r i p p e r / i n j e c t o r   d e v i c e s   36  and  3 8 ,  

i n c l u d i n g   b l a d e s   150  and  172  (FIG.   2 ) ,   a r e   o p e r a t i v e l y  

a t t a c h e d   to  c a r r i e r   26  and  t he   b l a d e s   150  and  172  p r o j e c t  

p a r a l l e l   to   r a i l s   20  and  22  to   be  r e c e i v e d   s l i d a b l y   by  r i g h t  

and  l e f t   g r i p p e r / i n j e c t o r   m o u n t s   44  and  46  and  e n g a g e d   b y  

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

40  and  42.  One  l o w e r   and  two  s p a c e d   u p p e r   r o l l e r s   a re   r o t a -  

t a b l y   m o u n t e d   in  t h e   m o u n t s   44  and  46.  The  m o u n t s   40  and  46  

a r e   f i x e d   to  p l a t e   24.  F i x e d   to  t he   r i g h t   and  l e f t   m o u n t s   44  

and  46  a r e   r i g h t   and  l e f t   f r o n t   c a r r i e r   s t o p s   48  and  5 0 ,  



r e s p e c t i v e l y ,   w h i c h   l i m i t   t h e   m o v e m e n t   of  t h e   c a r r i e r   26  i n  

t h e   o t h e r   d i r e c t i o n .  

Below  t h e   main   s u p p o r t   p l a t e   24  i s   a  g u i d e   p l a t e   25  o f  

s i m i l a r   c o n f i g u r a t i o n ,   and  t h e   s h e e t   p a t h   18  p a s s e s   t h r o u g h  

t h e   s p a c e   b e t w e e n   t h e   p l a t e s   24  and  25,  b e l o w   t he   p l a t e   2 4 .  

In  t he   r e g i o n   of  t h e   m o u n t s   44  and  46,  t h e   p l a t e s   24  and  25  

a r e   u p t u r n e d   a t   an  a n g l e   to   t h e i r   main   p l a n e .  

One  end  of  a  g r i p p e r / i n j e c t o r   c a r r i e r   d r i v e   arm  52  i s  

p i v o t a l l y   c o n n e c t e d   by  a  p i v o t   p i n   55  to   t h e   p l a t e   24  and  t h e  

o t h e r   end  t h e r e o f   is  p i v o t a l l y   c o n n e c t e d   to  a  g r i p p e r /  

i n j e c t o r   c a r r i e r   d r i v e   arm  l i n k   54  w h i c h   i t s e l f   i s   p i v o t a l l y  

c o n n e c t e d   to  t he   c a r r i e r   26  by  a  l i n k   p i n   53,  r i d i n g   in  a  

s h o r t   s l o t   51.  A  g r i p p e r / i n j e c t o r   c a r r i e r   d r i v e   arm  i n t e r -  

p o s e r   56  is   p i v o t a l l y   m o u n t e d   on  t h e   p i v o t   p i n   55  on  t h e  

p l a t e   24  and  l i e s   c o n t i g u o u s   to  a  f i r s t   l e n g t h   of  t h e   a r m  

52.  In  n o r m a l   o p e r a t i o n ,   t he   i n t e r p o s e r   56  i s   l a t c h e d  

a g a i n s t   a  g r i p p e r / i n j e c t o r   c a r r i e r   d r i v e   arm  s t o p   58  on  t h e  

arm  52  by  a  g r i p p e r / i n j e c t o r   c a r r i e r   d r i v e   arm  l a t c h   60  w h i c h  

i s   p i v o t a l l y   m o u n t e d   on  t h e   arm  52  b e y o n d   t h e   end  of  and  t o  

one  s i d e   of  t he   i n t e r p o s e r   56.  The  l a t c h   60  i s   b i a s e d   b y  

l a t c h   s p r i n g   62  so  t h a t   t h e   i n t e r p o s e r   56  i s   l a t c h e d   when  t h e  

t r a n s p o r t   s t a t i o n   12  i s   o p e r a t i n g   in  an  o f f s e t   c o l l a t i o n   o r  

o f f s e t   s o r t i n g   m o d e .  

An  i n j e c t o r   d i s a b l e   s o l e n o i d   S2  i s   o p e r a t i v e l y   c o n n e c t e d  

to  t h e   l a t c h   60  and  may  be  e n e r g i s e d   to  w i t h d r a w   t h e   l a t c h   60  

a g a i n s t   t h e   s p r i n g   62  so  as  to   u n l a t c h   t h e   i n t e r p o s e r   5 6 ,  

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

An  i n t e r p o s e r   d r i v e   l i n k   64  o p e r a t i v e l y   c o n n e c t s   one  e n d  

of  an  i n t e r p o s e r   d r i v e   arm  l e v e r   66  to  t he   i n t e r p o s e r   5 6 .  



The  l e v e r   66  a t   i t s   o t h e r   end  i s   p i v o t a l l y   m o u n t e d   o n  

the   p l a t e   24.  A  s l o t   68  in  t he   l e v e r   66  r e c e i v e s   a  p i n   72 

e c c e n t r i c a l l y   m o u n t e d   on  an  i n t e r p o s e r   arm  d r i v e   whee l   7 0 .  

An  i n j e c t o r   m o t o r   M1,  m o u n t e d   be low  t he   p l a t e   24,  has  a  

s h a f t   74  w h i c h   p r o j e c t s   t h r o u g h   t h e   p l a t e   and  c a r r i e s   t h e  

w h e e l   70  t o g e t h e r   w i t h   a  main  d r i v e   p u l l e y   76.  A  d r i v e   b e l t  

78  i s   e n t r a i n e d   a r o u n d   t h e   p u l l e y   76  and  an  u p p e r   i n t e r -  

m e d i a t e   p u l l e y   80  s e c u r e d   to  an  i n t e r m e d i a t e   p u l l e y   s h a f t   84 

r o t a t a b l y   m o u n t e d   in  t he   p l a t e   24.  Below  t h e   p l a t e   24,  t h e  

s h a f t   84  c a r r i e s   a  l o w e r   i n t e r m e d i a t e   p u l l e y   82.  A  d r i v e  

b e l t   86  i s   e n t r a i n e d   a r o u n d   t he   p u l l e y   82  and  a  d r i v e n   p u l l e y  

88  s e c u r e d   to  t he   end  of  a  s h a f t   134  r o t a t a b l y   m o u n t e d   in  t h e  

p l a t e   2 4 .  

The  l i n k   p i n   53  (FIG.   2)  on  the   end  of  l i n k   54  r i d e s   i n  

the   s l o t   51  in  t he   c a r r i e r   26  and  c o a c t s   w i t h   one  arm  of  a  

c e n t r a l   t h r e e - a r m e d   b e l l   c r a n k   138  w h i c h   i s   p i v o t a l l y   m o u n t e d  

on  t he   c a r r i e r   26.  The  ends   of  t he   o t h e r   arms  of  t he   b e l l  

c r a n k   138  a r e   c o n n e c t e d   by  b e l l   c r a n k   p u l l   l i n k s   142  and  1 6 4 ,  

r e s p e c t i v e l y ,   to  t he   one  arms  of  r i g h t   and  l e f t   g r i p p e r /  

i n j e c t o r   t h r e e - a r m e d   b e l l   c r a n k s   140  and  162.   The  b e l l  

c r a n k s   140  and  162  a re   p i v o t a l l y   m o u n t e d   on  t he   c a r r i e r   2 6 .  

S e c o n d   arms  of  t h e   b e l l   c r a n k s   140  and  142  a r e   e n g a g e d   b y  

b i a s   s p r i n g s   144  and  146,   r e s p e c t i v e l y ,   to  b i a s   t he   b e l l  

c r a n k   140  c l o c k w i s e   and  t he   b e l l   c r a n k s   138  and  142  c o u n t e r -  

c l o c k w i s e   and  to  e n g a g e   t h e   one  arm  of  t he   b e l l   c r a n k   138  

a g a i n s t   t he   l i n k   p i n   53.  T h i r d   arms  of  r i g h t   and  l e f t  

g r i p p e r / i n j e c t o r   b e l l   c r a n k s   140  and  162  a r e   o p e r a t i v e l y  

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

146  and  168,   r e s p e c t i v e l y .   The  b l a d e   148  i s   s l i d a b l y  

a t t a c h e d   to  r i g h t   top  g r i p p e r / i n j e c t o r   b l a d e   150  by  t h r e e  

s h o u l d e r   r i v e t s   on  t h e   b l a d e   150  r i d i n g   in  s l o t s   in  t he   b l a d e  



148.   The  b l a d e   170  i s   s l i d a b l y   a t t a c h e d   to  l e f t   t op   g r i p p e r /  

i n j e c t o r   b l a d e   172  by  t h r e e   s h o u l d e r   r i v e t s   174,   176  and  1 7 8  

on  t h e   b l a d e   172  r i d i n g   i n  s l o t s   in  t h e   b l a d e   170 .   R i g h t  

b o t t o m   g r i p p e r / i n j e c t o r   b l a d e   148  has   a t   i t s   f o r w a r d   e n d  

(FIG.   3)  a  r i g h t   b o t t o m   g r i p p e r / i n j e c t o r   jaw  158,   w h i c h   c a n  

i n t e r e n g a g e   w i t h   a  c o m p l e m e n t a r y   r i g h t   top   g r i p p e r / i n j e c t o r  

jaw  160  on  t h e   b l a d e   150 .   The  b l a d e   170  (FIG.   2)  h a s   a  

s i m i l a r   l e f t   b o t t o m   g r i p p e r / i n j e c t o r   jaw  180  and  t h e   b l a d e  

172  h a s   a  c o m p l e m e n t a r y   l e f t   top   g r i p p e r / i n j e c t o r   jaw  1 8 2 .  

As  shown  in  FIGS.  2  and  3,  when  t h e   l i n k   54  p u l l s   t h e  

p i n   53  to   t h e   end  of  t h e   s l o t   51,   t h e   b i a s   s p r i n g s   144  a n d  

166  move  t h e   l i n k a g e s   so  t h a t   t h e   b e l l   c r a n k s   138,   140  a n d  

162  a r e   p i v o t e d   to  s l i d e   t h e   b l a d e s   b o t t o m   148  and  170  on  t h e  

b l a d e s   150  and  172,   r e s p e c t i v e l y ,   to  e n g a g e   t he   j aws   158  a n d  

160,   and  180  and  182,   r e s p e c t i v e l y ,   as  shown  in  FIG.  3.  When 

t h e   l i n k   54  p u s h e s   t h e   p i n   53  to  t he   o t h e r   end  of  t he   s l o t   51  

( F I G .  1 ) ,   t h e   jaws  a r e   o p e n e d ,   as  shown  in  d o t t e d   l i n e s   a t  

184  in  FIG.  3.  A  s h e e t ,   fed  a l o n g   s h e e t   p a t h   18,  can  b e  

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

of  t he   j a w s .   I t   is   p r e f e r r e d   t h a t   t he   r i g h t   and  l e f t  

g r i p p e r / i n j e c t o r   d e v i c e s   36  and  38  o p e r a t e   in  c o n c e r t   on  t h e  

l e a d i n g   edge   of   a  copy  s h e e t ,   as  i t   i s   fed  from  an  a s s o c i a t e d  

c o p i e r   or   l i k e   m a c h i n e   ( n o t   s h o w n ) ,   w i t h   i t s   i m a g e d   s i d e   f a c e  

down  in  t h e   c a s e   of  s i m p l e x   c o p i e s ,   or  in  t h e   c a s e   of  d u p l e x  

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

The  o s c i l l a t i n g   s h e e t   r e c e i v i n g   s t a t i o n   14  (FIG.  1) 

i n c l u d e s   a  b i n   d r i v e   p l a t e   92  w h i c h   i s   c e n t r a l l y   p i v o t e d   i n  

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

v e r t i c a l   g u i d e   p o s t s   96  and  98.  The  end  c a r r y i n g   t h e   g u i d e  

p o s t   96  i s   c o n n e c t e d   by  a  b i n   d r i v e   l i n k   94  to  a  p in   90  

e c c e n t r i c a l l y   m o u n t e d   on  t h e   p u l l e y   8 8 .  



The  o s c i l l a t i n g   s h e e t   r e c e i v i n g   s t a t i o n   14  a l s o   i n c l u d e s  

an  o s c i l l a t i n g   s h e e t   r e c e i v i n g   b i n   100,   w h i c h   has   s i d e   b r a c -  

k e t s   e n g a g i n g   t he   g u i d e   p o s t s   96  and  98  and  i s   m o v a b l e   up  o r  

down,   by  r o t a t i o n   of  a  s h e e t   r e c e i v i n g   b i n   e l e v a t i o n   s c r e w  

102.   The  u p p e r   end  of  t h e   s c r e w   102  i s   m o u n t e d   r o t a t a b l y   i n  

a  b e a r i n g   104  s e c u r e d   to  t h e   b i n   100.   The  s c r e w   t h r e a d e d  

p o r t i o n   of  t he   s c r e w   102  i s   e n g a g e d   by  a  nu t   106  s e c u r e d   t o  

t h e   p l a t e   92  on  a  common  a x i s   w i t h   t he   p i v o t a l   m o u n t i n g   o f  

t h e   p l a t e   92.  The  s c r e w   106  i s   r o t a t a b l e   by  a  t u b u l a r  

p o r t i o n   of  the   s h a f t   of  a  b i n   e l e v a t o r   m o t o r   M2,  w h i c h  

t u b u l a r   p o r t i o n   can  r e c e i v e   t he   s c r e w   1 0 2 .  

R o t a t i o n   of  the   s h a f t   of  t he   m o t o r   M2  in  one  d i r e c t i o n  

or   t h e   o t h e r   c a u s e s   t h e   s c r e w   102  to   r o t a t e   in  t h e   nu t   1 0 6 ,  

so  t h a t   t he   b i n   100  i s   moved  up  or  down  g u i d e d   by  the   p o s t s  

9.6  and  98.  The  s c r e w   102  s u p p o r t s   t h e   b in   100  t h r o u g h   t h e  

b e a r i n g   104  a t   the   c e n t r e   of  g r a v i t y   of  t h e   b i n ,   t h u s  

a l l o w i n g   i t   to  o s c i l l a t e   in  a  c l o c k w i s e   or  c o u n t e r c l o c k w i s e  

d i r e c t i o n   w i t h   s t a b i l i t y .  

In  o r d e r   t h a t   s h e e t s   d e p o s i t e d   i n t o   t h e   b in   100  a r e   p r o -  

p e r l y   i n j e c t e d   and  m a i n t a i n e d   in  an  a l t e r n a t e   o f f s e t   p o s t u r e ,  

i t   ha s   f i x e d   t h e r e t o   a  r i g h t   o u t s i d e   c o n t o u r e d   f r ame   108,   a  

l e f t   o u t s i d e   c o n t o u r e d   f r a m e   110  and  an  i n s i d e   c o n t o u r e d  

f r a m e   112.   I n s i d e   c o n t o u r e d   f r ame   112  i s   r e m o v a b l y   a t t a c h e d  

to  t h e   b i n .   The  o u t s i d e   c o n t o u r e d   f r a m e s   108  and  110  a l l o w  

t h e   b i n   100  p r o p e r l y   to   o f f s e t   a l t e r n a t e   s h e e t s   of  2 1 5 . 9   x  

3 5 5 . 6   mm  (8 .5   x  14  i n c h e s ) .   R i g h t   o u t s i d e   and  i n s i d e   c o n -  

t o u r e d   f r a m e s   108  and  112  a l l o w   t h e   b i n   100  p r o p e r l y   t o  

o f f s e t   a l t e r n a t e   s h e e t s   of   2 1 5 . 9   x  2 7 9 . 4   mm  ( 8 . 5   x  11  

i n c h e s ) .   In  a d d i t i o n ,   l e f t   o u t s i d e   c o n t o u r e d   f r ame   110  a n d  

i n s i d e   c o n t o u r e d   f r a m e   112  have   i n s e r t e d   t h e r e i n   w indows   1 1 4  

and  116 ,   r e s p e c t i v e l y .  



O s c i l l a t i n g   s h e e t   r e c e i v i n g   s t a t i o n   14  a l s o   i n c l u d e s   a n  

o s c i l l a t i n g   s h e e t   s e p a r a t o r / s u p p o r t e r   d e v i c e   118  (FIG.  4 ) ,  

w h i c h   c o m p r i s e s   a  f i x e d   m o u n t i n g  b a r   120  in   wh ich   i s   s l i d a b l y  

m o u n t e d   a  s u p p o r t   f o r   a  s l i d a b l e   m o u n t i n g   b a r   122.   An 

o s c i l l a t i n g   f i n g e r   124  i s   p i v o t a l l y   m o u n t e d   on  t h e   f i x e d  

m o u n t i n g   b a r   120  and  c o n n e c t e d   by  an  o s c i l l a t i n g   f i n g e r   l i n k  

128  to   one  end  of  an  o s c i l l a t i n g   l e v e r   126  p i v o t a l l y   m o u n t e d  

in  t he   s l i d a b l e   m o u n t i n g   b a r   122.   The  o t h e r   end  of  t he   l e v e r  

126  i s   c o n n e c t e d   by  a  d r i v e n   cam  l i n k   132  to   an  e c c e n t r i c   p i n  

on  a  whee l   130  (FIG.   1)  s e c u r e d   to  the   d r i v e n   s h a f t   134  w h i c h  

a l s o   c a r r i e r   p u l l e y   88.  The  s l i d a b l e   m o u n t i n g   ba r   122  i s  

s e c u r e d   to  a  s o l e n o i d   p l u g e r   136  of  a  s o l e n o i d   51  and  i s  

b i a s e d   away  f rom  t h e   f i x e d   f o u n t i n g   bar   120  by  a  c o m p r e s s i o n  

s p r i n g   1 3 8 .  

With   t h e   s o l e n o i d   S12  d e a c t i v a t e d ,   t h e   s p r i n g   138  c a u s e s  

t he   s l i d a b l e   m o u n t i n g   b a r   122  to  s l i d e   away  from  the   f i x e d  

m o u n t i n g   ba r   120  (FIG.   4)  so  t h a t   t he   f i n g e r   124  i s   p i v o t e d  

to  a  home  or  F1  p o s i t i o n .   When  the  s o l e n o i d   S1  is   a c t i v a t e d ,  

t h e   s l i d a b l e   m o u n t i n g   ba r   122  i s   moved  t o w a r d s   t h e   f i x e d  

m o u n t i n g   ba r   120  a g a i n s t   the   s p r i n g   128,  so  t h a t   the   f i n g e r  

124  i s   moved  to  one  o p e r a t i v e   or  F2  p o s i t i o n .   From  t h i s  

p o s i t i o n ,   a  h a l f   r e v o l u t i o n   of  the   whee l   130  moves  t he   l i n k  

132  to   p i v o t   t h e   l e v e r   126  and ,   t h r o u g h   t h e   l i n k   128,  t h e  

f i n g e r   124  to  a  s e c o n d   o p e r a t i v e   or  F3  p o s i t i o n .   When  t h e  

f i n g e r   124  i s   in   t h e   home  or   F1  p o s i t i o n ,   t h e   b i n   100  can   b e  

moved  u p w a r d l y   or   d o w n w a r d l y   by  e l e v a t o r   m o t o r   M2. 

The  o f f s e t   s t a p l i n g   s t a t i o n   16  (FIG.  1)  i n c l u d e s   a  s t a p -  

l e r   d e v i c e   186  f i x e d   to  a  s t a p l e r   p o s i t i o n   b r a c k e t   188.  T h e  

b r a c k e t   188  i s   c a r r i e d   on  a  s t a p l e r   p i v o t   s h a f t   194,   to  w h i c h  

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

s o l e n o i d   S4  m o u n t e d   on  t h e   p l a t e   24.  When  t he   s o l e n o i d   S4  i s  



a c t i v a t e d ,   t h e   s t a p l e r   d e v i c e   186  i s   p i v o t e d   i n t o   an  o p e r a -  
t i v e   p o s i t i o n   shown  in  f u l l   l i n e s   in  FIG.  6  w i t h   t he   a x i s   o f  

t h e   d e v i c e   on  t h e   l i n e   196.   When  t h e   s o l e n o i d   S4  i s   d e -  

a c t i v a t e d ,   t h e   s t a p l e r   d e v i c e   i s   p i v o t e d   i n t o   an  i n o p e r a t i v e  

p o s i t o n   shown  in  f u l l   l i n e s   in  FIG.   5  w i t h   t he   a x i s   of  t h e  

d e v i c e   on  t h e   l i n e   1 9 8 .  

The  s t a p l e r   d e v i c e   186  (FIG.   1)  i n c l u d e s   a  s t a p l e r   l o w e r  

jaw  202  w i t h   a n v i l   and  a  s t a p l e r   u p p e r   jaw  204  w i t h   a  s t a p l e  

s u p p l y ,   w h i c h   jaws  form  an  o p e n i n g   s u f f i c i e n t   to  s t a p l e   s e t s  

or  j o b s   h a v i n g   t h i c k n e s s e s   of  a p p r o x i m a t e l y   one  h u n d r e d  

s h e e t s .   The  jaws  a r e   o p e r a t i v e l y   c o n n e c t e d   by  a  s t a p l e r  

p i v o t   p i n   206.   A  s t a p l e r   b e l l   c r a n k   208  is   p i v o t e d   on  t h e  

p i v o t   p i n   206  and  one  arm  e n g a g e s   a  p i n   210  f i x e d   to  u p p e r  

jaw  204.   The  o t h e r   arm  of  t he   b e l l   c r a n k   is   o p e r a t i v e l y  

c o n n e c t e d   to  t h e   a r m a t u r e   of  a  s t a p l e r   s o l e n o i d   S5  w h i c h   w h e n  

a c t i v a t e d ,   p i v o t s   t he   b e l l   c r a n k   208  to  o p e r a t e   t he   jaws  o f  

t he   s t a p l e r   d e v i c e   186  to   s t a p l e   a  s e t   or  job  in  p o s i t i o n  

b e t w e e n   t he   j a w s .  

A  f i r s t   s e t   or  job  c a t c h e r   190  i s   p i v o t a l l y   a t t a c h e d   t o  

s t a p l e r   d e v i c e   186  a l o n g s i d e   t h e   j a w s .   The  a r m a t u r e   of  a  

c a t c h e r   s o l e n o i d   S3  i s   c o n n e c t e d   by  a  c a t c h e r   l i n k   192  to   t h e  

c a t c h e r   190.  A c t i v a t i o n   of  t he   s o l e n o i d   S3  e n s u r e s   t h a t  

f i r s t   s e t   c a t c h e r   190  i s   in  t h e   p r o p e r   p o s i t i o n ,   shown  i n  

f u l l   l i n e s   in  FIG.  6,  to  c a t c h   t he   f i r s t   s e t   or  job  a t   t h e  

b e g i n n i n g   of  t h e   o f f s e t   s t a p l i n g   p r o c e s s .   When  o f f s e t   s t a p -  

l i n g   has   b e g u n   and  t he   f i r s t   s e t   or  job   has  been  s t a p l e d ,  

f i r s t   s e t   c a t c h e r   190  i s   p i v o t e d   by  d e a c t i v a t i o n   of  t h e  

s o l e n o i d   S3  i n t o   a  s i d e   p o s i t i o n   shown  d o t t e d   in  FIG.  6.  I t  

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

o f f s e t   s t a p l i n g   p r o c e s s ,   as  d u r i n g   n o n - s t a p l i n g   o p e r a t i o n .  



The  i n o p e r a t i v e   p o s i t i o n   (FIGS.   1  and  5)  i s   t h e   n o r m a l  

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

mode  or   o f f s e t   s o r t i n g   mode  of  o p e r a t i o n .   D u r i n g   o f f s e t  

s t a p l i n g ,   t h e r e   a r e   odd  and  even   s e t s   of  s h e e t s   r e s t i n g   i n  

o f f s e t   p o s i t i o n s   in  t h e   b i n   100 ,   as  shown  i n  F I G .   6.  T h e  

s t a p l e r   d e v i c e   186  i s   in  t h e   o p e r a t i v e   p o s i t i o n   w i t h   t h e  

c a t c h e r   190  b e l o w   t h e   c o r n e r   O  of   t h e   odd  s e t s   and  t he   j a w  

204  b e l o w   t he   c o r n e r   N  of  t h e   even   s e t s .   As  t h e   b i n   100  i s  

o s c i l l a t e d ,   t h e   c o r n e r s   of  t h e   odd  and  even   s e t s   move  a l o n g   a  

p a t h   200  of  t r a v e l   t h r o u g h   t h e   s t a p l e r   d e v i c e   186.   T h e  

t r a v e l   of  t h e   c o r n e r s   of  t h e   odd  s e t s   or  j o b s   i s   from  0  to   N 

and  t h e   r e t u r n   p a t h   i s   f rom  N  to   O.  The  t r a v e l   of  t h e  

c o r n e r s   of  t h e   even   s e t s   i s   from  M  to   N  and  t h e   r e t u r n   p a t h  

i s   f rom  N  to  M.  S t a p l i n g   t a k e s   p l a c e   a t   N  f o r   b o t h   odd  a n d  

e v e n   s e t s   or  j o b s .  

A  s t a p l e r   s e n s o r   SEN.C  i s   p o s i t i o n e d   in  t h e   s t a p l e r  

d e v i c e   186  so  t h a t   i t   s e n s e s   t h e   p r e s e n c e   b e t w e e n   t h e   j aws   a t  

p o s i t i o n   N  of  t h e   c o r n e r   of  a  s e t   or   job  to   be  s t a p l e d   a n d  

p r o v i d e s   a  s i g n a l   to  c a u s e   t h e   s o l e n o i d   S5  to  o p e r a t e   t o  

s t a p l e   t h e   c o r n e r   of  t h e   p a r t i c u l a r   s e t   or  job  to   b e  

s t a p l e d .   S t a p l e   s e n s o r   SEN.C,  f o r   p u r p o s e s   of  t h e   i n v e n t i o n ,  

c an   be  a  l i g h t   and  p h o t o c e l l   c o m b i n a t i o n   or   a  l i g h t   e m i t t i n g  

d i o d e / p h o t o t r a n s i s t o r   c o m b i n a t i o n ,   and  may  use   a  r e f l e c t i v e  

s u r f a c e   on  t h e   l o w e r   jaw  2 0 2 .  

An  i n j e c t o r   home  s w i t c h   SW1  (FIG.   1)  i s   m o u n t e d   on  t h e  

p l a t e   24  b e t w e e n   t h e   c a r r i e r   s t o p s   30  and  32,  and  i s   d i s p o s e d  

to   s e n s e   when  t h e   c a r r i e r   26  i s   in   a  home  p o s i t i o n ,   a n d ,  

a c c o r d i n g l y ,   when  t h e   g r i p p e r / i n j e c t o r   d e v i c e s   36  and  38  a r e  

in   a  p o s i t i o n   to   r e c e i v e   s h e e t s   fed   a l o n g   t h e   s h e e t   p a t h   1 8 .  

A  s h e e t   p a t h   s w i t c h   SW2  i s   m o u n t e d   on  t h e   i n c l i n e d   p o r t i o n   o f  

t h e   p l a t e   24  and  has   a  s e n s i n g   l e v e r   e x t e n d i n g   t h r o u g h   a n  



a p e r t u r e   t h e r e i n ,   w h i c h   i s   so  d i s p o s e d   as  to   s e n s e   when  a  

s h e e t   has   been   g r i p p e d   by  t he   g r i p p e r / i n j e c t o r   d e v i c e s ,   a n d  

i s   r e a d y   to  be  i n j e c t e d   i n t o   t he   o s c i l l a t i n g   s h e e t   r e c e i v i n g  

s t a t i o n   14.  A  b i n   up  l i m i t   s w i t c h   SW3  and  a  b i n   down  l i m i t  

s w i t c h   SW4  a r e   d i s p o s e d   above   and  b e l o w   a  b r a c k e t   e x t e n d i n g  

f rom  t he   b i n   100  to  s e n s e   t he   u p p e r   and  l o w e r   l i m i t s   of  t h e  

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

o f f s e t   s t a p l i n g .  

A  b i n   p o s i t i o n   A  s w i t c h   SW5  (FIG.   5)  and  a  b in   p o s i t i o n  

B  s w i t c h   SW6  a r e   d i s p o s e d   on  e i t h e r   s i d e   of  a  b r a c k e t  

e x t e n d i n g   from  t h e   b i n   100  to   s e n s e ,   r e s p e c t i v e l y ,   w h e t h e r  

the   b i n   is   in  a  c o u n t e r c l o c k w i s e   A  or  c l o c k w i s e   B  p o s i t i o n .  

The  c o u n t e r c l o c k w i s e   A  p o s i t i o n   i s   t h e   p r e f e r r e d   p o s i t i o n   f o r  

o f f s e t   c o l l a t i o n ,   o f f s e t   s o r t i n g   or  o f f s e t   s t a p l i n g   t o  

b e g i n .   A  s t a p l e r - i n - p o s i t i o n   s w i t c h   SW7  (FIG.   6)  i s   d i s p o s e d  

to  be  e n g a g e d   by  a  b r a c k e t   on  t he   s t a p l e r   p i v o t   s h a f t   194  t o  

s e n s e   t h a t   s t a p l i n g   d e v i c e   186  i s   in  an  o p e r a t i v e   p o s i t i o n   s o  

t h a t   o f f s e t   s t a p l i n g   can   b e g i n .  

A  b i n   down  s e n s o r   SEN.A  (FIGS.   1  and  5 ) ,   w h i c h   can  be  a  

l i g h t   and  p h o t o c e l l   c o m b i n a t i o n   or  a  l i g h t   e m i t t i n g  

d i o d e / p h o t o t r a n s i s t o r   c o m b i n a t i o n ,   i s   d i s p o s e d   so  as  t o  

d e t e r m i n e   t h a t   o s c i l l a t i n g   s h e e t   r e c e i v i n g   b i n   100,  w h e n  

o p e r a t i n g   in  t he   o f f s e t   c o l l a t i o n   or   o f f s e t   s o r t i n g   mode,  h a s  

r e c e i v e d   a p p r o x i m a t e l y   t w e n t y - f i v e   s h e e t s   or  an  i n c r e m e n t  

t h e r e o f .   A f t e r   t w e n t y - f i v e   s h e e t s   or  an  i n c r e m e n t   t h e r e o f  

a r e   r e c e i v e d ,   t h i s   s e n s o r   o p e r a t e s   to  c a u s e   t he   b in   to  b e  

l o w e r e d   so  t h a t   o f f s e t   c o l l a t i o n   or  o f f s e t   s o r t i n g   c a n  

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

an  o f f s e t   c o l l a t i o n   home  p r o c e d u r e .  



A  b i n   down  s e n s o r   SEN.B,   w h i c h   can   be  a  l i g h t   and  p h o t o -  
c e l l   c o m b i n a t i o n   or  a  l i g h t   e m i t t i n g   d i o d e / p h o t o t r a n s i s t o r  

c o m b i n a t i o n ,   i s   d i s p o s e d   so  as  to   d e t e r m i n e   t h a t   t he   b i n   1 0 0 ,  

when  o p e r a t i n g   in  t h e   o f f s e t   s t a p l i n g   mode,   has   d e p o s i t e d  

t h e r e i n   a  s t a p l e d   s e t   or   j o b .   I f   so ,   t h i s   s e n s o r   o p e r a t e s   t o  

c a u s e   t h e   b in   to  be  l o w e r e d   so  t h a t   t h e   n e x t   s e t   or  j o b   c a n  

be  p r o p e r l y   o f f s e t   s t a p l e d .  

The  a p p a r a t u s   has   t h r e e   modes   of  o p e r a t i o n :   t h e   o f f s e t  

c o l l a t i o n   mode;  t h e   o f f s e t   s o r t i n g   mode;  and  t h e   o f f s e t  

s t a p l i n g   m o d e .  

A.  The  O f f s e t   C o l l a t i o n   Mode 

The  g e n e r a l   p r i n c i p l e s   of  o f f s e t   c o l l a t i o n   have   b e e n  

d e s c r i b e d   in  E P - 0 0 0 2 3 1 7 ,   to   w h i c h   r e f e r e n c e   may  be  made  f o r  

f u r t h e r   d e t a i l s .   W h i l s t   in  t h e   p r e s e n t   e m b o d i m e n t   s h e e t s   a r e  

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

u s e   c o u l d   be  made  of  a  b e l t ,   b a r   and  r e l e a s a b l e   g r i p p e r  

a r r a n g e m e n t   s i m i l a r   to  t h a t   shown  in  E P - 0 0 2 3 1 7 ,   w i t h o u t  

o f f s e t   of  t h e   s h e e t s .  

In  t h e   p r e s e n t   e m b o d i m e n t   (FIG.   1)  s h e e t s   ( n o t   shown)  o f  

s e t s   to   be  o f f s e t   c o l l a t e d   a r e   f ed   s e q u e n t i a l l y   from  a n  

a s s o c i a t e d   c o p i e r   of  l i k e   m a c h i n e   ( n o t   shown)  a l o n g   s h e e t  

p a t h   18.  T h i s   s e q u e n t i a l   r e l a t i o n s h i p   i s   t he   f e e d i n g   of  a l l  

t h e   p a g e s   one  of  t h e   copy   s h e e t s   of  a  m u l t i p a g e   d o c u m e n t   u p  

to   t h e   number   of  s e t s   to   be  o f f s e t   c o l l a t e d ,   t he   f e e d i n g   o f  

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

on .   Wi th   t he   copy   s h e e t s   fed   in   t h i s   s e q u e n t i a l   o r d e r ,   t h e  

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

t h e   o f f s e t   c o l l a t i o n   m e t h o d .  



As  shown  in  FIGS.   1  and  5,  s t a p l e r   d e v i c e   186  i s   in  a n  

i n o p e r a t i v e   p o s i t i o n   when  o f f s e t   c o l l a t i o n   i s   t a k i n g   p l a c e .  

I n i t i a l l y ,   t h e   c a r r i e r   26  i s   a g a i n s t   t h e   s t o p s   32  and  34  

(FIG.  1 ) ,   t he   s w i t c h   SW1  i s   c l o s e d   and  t he   l i n k   54  p u s h e s   t h e  

p i n   53  to   t h e   end  of  s l o t   51  to   p i v o t   t he   b e l l   c r a n k   1 3 8  

(FIG.   2)  a g a i n s t   t he   s p r i n g s   144  and  166  c o n c u r r e n t l y   t o  

p i v o t   t h e   b e l l   c r a n k s   140  and  142 .   T h i s   c a u s e s   t h e   jaws  1 5 8  

and  160,   and  180  and  182  to  o p e n .  

The  i n t e r p o s e r   56  (FIG.   1)  i s   l a t c h e d   to  t h e   arm  52,  t h e  

b i n   100  is  c e n t r a l i s e d   b e t w e e n   i t s   two  l i m i t   p o s i t i o n s   o f  

o s c i l l a t i o n   and  b e l o w   t h e   s h e e t   p a t h   18  b e t w e e n   i t s   u p p e r   a n d  

l o w e r   v e r t i c a l   l i m i t   p o s i t i o n s ,   and  the   f i n g e r   124  i s   c e n t r e d  

b e t w e e n   i t s   F2  and  F3  p o s i t i o n s ,   t he   s o l e n o i d   Sl  b e i n g   a c t i -  

v a t e d .  

The  f i r s t   s h e e t   of  t he   f i r s t   s e t   i s   fed  a l o n g   t h e   s h e e t  

p a t h   18  and  as  soon  as  i t   e n t e r s   the   jaws  (FIG.  3)  t he   s h e e t  

p a t h   s w i t c h   SW2  i s   made  and  the   i n j e c t o r   m o t o r   M1  i s   e n e r -  

g i s e d .   T h i s   c a u s e s   t h e   w h e e l   70  to  s t a r t   r o t a t i n g   and  p r i v o t  

t h e   arm  52  a b o u t   t he   p i n   55.  T h i s   moves  t he   l i n k   54  and  t h e  

p i n   53  moves  to  t h e   o t h e r   end  of  t he   s l o t   51  (FIG.   2 ) ,  

a l l o w i n g   t h e   s p r i n g s   144  and  166  to   p i v o t   t h e   b e l l   c r a n k s  

138,   140  and  162  and  to   s l i d e   t he   b o t t o m   b l a d e s   148  and  1 7 0  

on  t h e   b l a d e s   150  and  172  to   c l o s e   t h e   jaws  158  and  180  u p o n  

the   j aws   160  and  182  to  g r i p   t he   s h e e t .   C o n t i n u e d   r o t a t i o n  

of  t h e   m o t o r   M1  p i v o t s   t h e   arm  52  f u r t h e r   and  the   l i n k   54 

d r a w s   the   c a r r i e r   26  away  f rom  the   s t o p s   32  and  34  and  t h e  

s w i t c h   SW1,  so  t h a t   t h e   g r i p p e r / i n j e c t o r   d e v i c e s   36  and  38 

move  f o r w a r d   c a r r y i n g   t h e   s h e e t   ( n o t   shown)  i n t o   o s c i l l a t i n g  

s h e e t   r e c e i v i n g   s t a t i o n   1 4 .  



The  m o t o r   M1  p e r f o r m s   a  h a l f   r e v o l u t i o n   d u r i n g   t h e  

i n s e r t i o n   of   t h e   f i r s t   s h e e t   and  t h i s   c a u s e s   a  q u a r t e r  

r e v o l u t i o n   of  t h e   p u l l e y   88.  T h i s   c a u s e s   t h e   l i n k   94  t o  

p i v o t   t h e   p l a t e   92  and  t h e   b i n   100  c o u n t e r c l o c k w i s e   to  a  b i n  

p o s i t i o n   A  w h i c h   i s   s e n s e d   by  t h e   s w i t c h   SW5  (FIG.   5 ) .   J u s t  

b e f o r e   t h e   c a r r i e r   26  and  g r i p p e r / i n j e c t o r   d e v i c e s   36  and  38 

r e a c h   t h e   f u l l   e x t e n t   of  t h e i r   f o r w a r d   t r a v e l ,   t h e  a c t u a t i n g  

p i n s   146  and  168  (FIG.   2)  a r e   e n g a g e d   by  t h e   s t o p s   48  and  50 

(FIG.   1 ) ,   r e s p e c t i v e l y ,   and  c a u s e   t he   b e l l   c r a n k s   140  and  1 6 2  

to  p i v o t   a g a i n s t   t h e   s p r i n g s   144  and  166  and  t h e   b o t t o m  

b l a d e s   148  and  170  to   s l i d e   upon  t h e   b l a d e s   150  and  172  t o  

open   t h e   j a w s   158  and  160,   and  180  and  182  to  r e l e a s e   t h e  

s h e e t .   The  s h e e t   d r o p s   i n t o   t h e   b i n   1 0 0 .  

To  c o m p l e t e   t h i s   c y c l e ,   t h e   m o t o r   M1  c o n t i n u e s   to  r o t a t e  

c a u s i n g   a  w i t h d r a w a l   of  t h e   c a r r i e r   26  and  g r i p p e r / i n j e c t o r  

d e v i c e s   36  and  38.  The  a c t u a t i n g   p i n s   146  and  168  (FIG.   2) 

l e a v e   t h e   s t o p s   48  and  50  (FIG.   1)  b u t   t h e   j aws   do  n o t  

r e c l o s e   b e c a u s e   t h e   l i n k   54  i s   p u s h i n g   t h e   c a r r i e r   26  b a c k  

and  t h e   p i n   53  i s   a t   t h e   end  of  t h e   s l o t   51.   As  t h e   m o t o r   M1 

c o m p l e t e s   one  r e v o l u t i o n ,   t he   c a r r i e r   26  r e a c h e s   t h e   s t o p s   32  

and  34  and  s w i t c h   SW1.  The  s w i t c h   SW1  i s   made ,   c a u s i n g   t h e  

m o t o r   M1  to  be  d e - e n e r g i s e d   and  t h e   l i n k   54  h o l d s   t h e   c a r r i e r  

26  a g a i n s t   t h e   s t o p s   32  and  34.   D u r i n g   t h e   w i t h d r a w a l   h a l f  

of  t h e   r e v o l u t i o n   of  t h e   m o t o r   M1,  t h e   p u l l e y   88  i s   r o t a t e d  

t h r o u g h   a  q u a r t e r   r e v o l u t i o n   to  p i v o t   t h e   p l a t e   92  and  b i n  

100  to   t h e   c e n t r a l   p o s i t i o n   b e t w e e n   b i n   p o s i t i o n   A  and  B 

s w i t c h e s   SW5  and  SW6.  The  g r i p p e r   jaws  a r e   open   r e a d y   t o  

r e c e i v e   t h e   s e c o n d   copy   s h e e t .  



When  t h e   s e c o n d   copy   s h e e t ,   w h i c h   i s   page   one  of  t h e  

s e c o n d   s e t ,   makes   s h e e t   p a t h   s w i t c h   SW2,  t h e   same  p r o c e s s   i s  

r e p e a t e d   e x c e p t   t h a t   t he   b i n   100  i s   p i v o t e d   in  a  c l o c k w i s e  

d i r e c t i o n   u n t i l   b i n   p o s i t i o n   B  s w i t c h   SW6  i s   made .   Thus ,   t h e  

s e c o n d   copy   s h e e t   i s   o f f s e t   from  t h e   f i r s t   copy   s h e e t .   T h e  

f e e d i n g   of  t h e   copy   s h e e t s   ( p a g e s   one)  i s   c o n t i n u e d ,   the   o d d  

and  even   n u m b e r e d   copy  s h e e t s   b e i n g   a l t e r n a t e l y   o f f s e t   a s  

shown  in  FIG.  6.  I f , . d u r i n g   t h i s   f e e d i n g ,   t he   number   of  c o p y  
s h e e t s   in  t he   b i n   100  e x c e e d s   a p p r o x i m a t e l y   t w e n t y   f i v e ,   t h e  

b in   down  s e n s o r   SEN.A  d e t e c t s   t h i s   c o n d i t i o n   and  a  p a r t i a l  

homing   p r o c e d u r e   i s   b e g u n .   E l e v a t o r   m o t o r   M2  i s   e n e r g i s e d ,  

w i t h   t he   c a r r i e r   26  w i t h d r a w n ,   so  t h a t   t he   b i n   100  is  l o w e r e d  

by  an  i n c r e m e n t   of  a p p r o x i m a t e l y   t w e n t y   f i v e   s h e e t s   in  o r d e r  

t h a t   the   g r i p p e r / i n j e c t o r   d e v i c e s   36  and  38  may  c l e a r   t h e  

s h e e t s   t h a t   have   a l r e a d y   b e e n   i n s e r t e d   t h e r e i n .  

When  a l l   t he   p a g e s   one  of  t h e   s e t s   c o m p r i s i n g   a  job  h a v e  

b e e n   i n s e r t e d   in  t h e   b i n   100  and  t h e   c a r r i e r   26  w i t h d r a w n ,   a  

c o m p l e t e   homing   p r o c e d u r e   is   b e g u n .   The  f i n g e r   home  s o l e n o i d  

Sl  i s   d e a c t i v a t e d   by  a  homing   s i g n a l   and  c a u s e s   t he   f i n g e r  

124  to  r o t a t e   to  the   home  or  F1  p o s i t i o n   (FIG.  2) .   The  s a m e  

homing   s i g n a l   c a u s e s   e l e v a t o r   m o t o r   M2  to  r o t a t e   to  r a i s e   t h e  

b i n   100  u n t i l   t he   b i n   up  l i m i t   s w i t c h   SW3  i s   made .   T h e n ,  

e l e v a t o r   m o t o r   M2  r e v e r s e s   i t s   r o t a t i o n   l o w e r i n g   the   b i n  

u n t i l   b i n   down  s e n s o r   SEN.A  i s   made.   In  t h e   mean  t ime   t h e  

s o l e n o i d   Sl  has   b e e n   a c t i v a t e d   c a u s i n g   t h e   f i n g e r   124  t o  

p i v o t   back   to  i t s   p o s i t i o n   b e f o r e   t he   s t a r t   of  t he   c o m p l e t e  

homing   p r o c e d u r e ,   t h a t   i s   c e n t r e d   b e t w e e n   t h e   F2  and  F3 

p o s i t i o n s .   A c c o r d i n g l y ,   as  t he   b i n   is   l o w e r e d ,   t he   f i r s t  

page   one  i s   e n g a g e d   by  t he   f i n g e r   124  and  t h e   s h e e t s   in  t h e  

b in   a r e   s u p p o r t e d   by  t he   f i n g e r   124.   The  f i n g e r   124  is   a b o v e  

t h e   s h e e t   p a t h   18  and  b e l o w   t he   l e v e l   of  t h e   b i n   100  a t   i t s  

up  pe r   v e r t i c a l   l i m i t   p o s i t i o n .   In  i t s   F3  p o s i t i o n ,   t h e  



f i n g e r   124  can   s u p p o r t   a  s h e e t   w i t h   i t s   c o r n e r   in  t h e   M 

p o s i t i o n   (FIG.   6)  b u t   n o t   a  s h e e t   w i t h   i t s   c o r n e r   in  t h e   O 

p o s i t i o n .   In  i t s   F2  p o s i t i o n ,   t h e   f i n g e r   124  can   s u p p o r t   a  

s h e e t   w i t h   i t s   c o r n e r   in  t h e   0  p o s i t i o n ,   b u t   n o t   a  s h e e t   w i t h  

i t s   c o r n e r   in  t h e   M  p o s i t i o n .   In  o r d e r   t h a t   t h e   p u l l e y   88  b e  

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

t h e   p l a t e   92  and  b i n   100  when  t h e   f i r s t   page   two  a r r i v e s ,   i f  

t h e   l a s t   p age   one  i s   an  odd  s h e e t ,   t h e   m o t o r   M1  i s   r o t a t e d  

one  r e v o l u t i o n .   I f   t h e   l a s t   page   one  i s   an  even   s h e e t ,   t h e r e  

i s   no  n e e d .  

When  b i n   down  s e n s o r   SEN.A  i s   made ,   t h e   m o t o r   M2  c o n -  

t i n u e s   i t s   l o w e r i n g   r o t a t i o n ,   as  in  t h e   p a r t i a l   h o m i n g  

p r o c e d u r e ,   to  l o w e r   t h e   b i n   100  by  an  i n c r e m e n t   of  a p p r o x -  
i m a t e l y   t w e n t y   f i v e   s h e e t s .   The  a p p a r a t u s   i s   now  r e a d y   t o  

a c c e p t   t h e   f i r s t   page   two  of  t h e   f i r s t   s e t .   When  t h i s   i s   f e d  

a l o n g   t h e   s h e e t   p a t h   18,  t h e   same  p r o c e s s   o c c u r s   as  d e s c r i b e d  

a b o v e .   As  t h e   b i n   100  i s   p i v o t e d   c o u n t e r c l o c k w i s e ,   t h e  

f i n g e r   124  i s   a l s o   p i v o t e d   c o u n t e r c l o c k w i s e ,   a l l o w i n g   t h e  

f i r s t   page   one  of  t h e   f i r s t   s e t   to  d r o p   i n t o   t he   b i n   1 0 0 .  

The  g r i p p e r / i n j e c t o r   d e v i c e s   36  and  38  h o l d i n g   t he   f i r s t   p a g e  
two  move  i n t o   t h e   b i n   and  i n s e r t   i t   on  top   of  t h e   f i r s t   p a g e  

one  of  t h e   f i r s t   s e t ,   c o n t i g u o u s   t h e r e t o .   A f t e r   r e l e a s e   o f  

t h e   s h e e t   and  w i t h d r a w a l   of  t h e   c a r r i e r ,   t h e   c y c l e   i s   c o m -  

p l e t e d ,   when  t h e   s w i t c h   SW1  i s   a g a i n   made .   The  a p p a r a t u s   i s  

t h e n   r e a d y   f o r   t h e   f e e d i n g   of  t h e   s e c o n d   page   two  of  t h e  

s e c o n d   s e t .  

When  t h i s   s h e e t   makes   s h e e t   p a t h   s w i t c h   SW2,  i n j e c t o r  

m o t o r   M1  i s   e n e r g i s e d   and  t h e   p r o c e s s   i s   r e p e a t e d   w i t h   t h e  

b i n   100  and  t h e   f i n g e r   124  p i v o t i n g   c l o c k w i s e .   T h i s   a l l o w s  

t h e   s e c o n d   page   one  of  t h e   s e c o n d   s e t   to   d r o p   i n t o   t h e   b i n   o n  

top   of  t h e   f i r s t   page   two .   The  s e c o n d   page   two  of  t h e   s e c o n d  



s e t   i s   t h e n   i n s e r t e d   i n t o   t h e   b i n   on  top   of  and  c o n t i g u o u s   t o  

t he   s e c o n d   page   one  of  t he   s e c o n d   s e t .  

T h i s   i s   r e p e a t e d ,   as  n e c e s s a r y ,   so  t h a t   when  t h e   l a s t  

page   of  t h e   l a s t   s e t   i s   i n s e r t e d   i n t o   t h e   b i n   100,   a l l   t h e  

s e t s   a r e   s e p a r a t e d   in  an  a l t e r n a t e   o f f s e t   p o s t u r e ,   and  a l l  

t he   s e t s   a re   p r o p e r l y   o f f s e t   c o l l a t e d .  

As  s h e e t s   a c c u m u l a t e   in  t he   b i n   100,   t h e   b i n   down  s e n s o r  

SEN.A  is   o b s c u r e d   from  t i m e   to  t ime   by  the   p i l e   and  i s s u e s   a  

s i g n a l   to   l o w e r   t h e   b i n   by  an  i n c r e m e n t   of  a p p r o x i m a t e l y  

t w e n t y   f i v e   s h s e t s .   No  f u r t h e r   s h e e t s   a re   fed  d u r i n g   t h e  

l o w e r i n g   of  t he   b i n .   I f   a  l a r g e   number   of  s h e e t s   i s   fed  t o  

t he   c o l l a t o r ,   i t   i s   p o s s i b l e   fo r   t he   b in   to  make  b i n   d o w n  

l i m i t   s w i t c h   SW4.  When  t h i s   h a p p e n s   t h e r e   i s   an  i n d i c a t i o n  

to  t he   l o g i c   c o n t r o l   s y s t e m   t h a t   t he   c a p a c i t y   of  t he   b in   h a s  

b e e n   met  and  no  f u r t h e r   o f f s e t   c o l l a t i o n   can  t a k e   p l a c e .  

T h i s   s w i t c h   i s   a l s o   u sed   in  c o n j u n c t i o n   w i t h   a  f i n a l   h o m i n g  

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

b i n   up  i n t o   t h e   p r o p e r   p o s i t i o n   fo r   o f f s e t   s t a p l i n g .  

B.  The  O f f s e t   S o r t i n g   Mode 

In  t h e   o f f s e t   s o r t i n g   mode,   t h e r e   i s   no  c o l l a t i o n   o f  

s h e e t s   r e c e i v e d   s e q u e n t i a l l y .   H o w e v e r ,   s e t s   of  s h e e t s   a r e  

a l t e r n a t e l y   o f f s e t   by  i n t e r m i t t e n t   o p e r a t i o n   of  t h e   b i n  

p i v o t a t i o n   m e c h a n i s m .   Thus  the   s e t s   a r e   d e m a r c a t e d   from  e a c h  

o t h e r   by  t h e i r   p o s i t i o n s .  

In  o f f s e t   s o r t i n g ,   s h e e t s   of  j o b s   to  be  s o r t e d   a r e   f e d  

in  s e q u e n c e   from  an  a s s o c i a t e d   c o p i e r   or  l i k e   m a c h i n e   ( n o t  

s h o w n ) ,   so  t h a t   t h e   s h e e t s   of  t h e   f i r s t   job   a r e   i n s e r t e d   i n  

o s c i l l a t i n g   s h e e t   r e c e i v i n g   s t a t i o n   14,  when  t h e   b i n   100  i s  



in   a  c o u n t e r c l o c k w i s e   p o s i t i o n   A.  A l l   t h e   s h e e t s   of  t h e  

f i r s t   j ob   a r e   i n s e r t e d   one  upon  t h e   o t h e r ,   w h i l e   t h e   b i n  

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

a c t i o n   of  t h e   g r i p p e r / i n j e c t o r   d e v i c e s   36  and  38.  A f t e r   a l l  

t h e   s h e e t s   of  t h e   f i r s t   job   a r e   i n s e r t e d   i n t o   t h e   b i n   100 ,   i t  

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

s h e e t s   of  t h e   s e c o n d   job   a r e   i n s e r t e d   and  s t a c k e d   one  u p o n  
t h e   o t h e r ,   c l e a r l y   d e m a r c a t i n g   t h e   f i r s t   j ob   from  t he   s e c o n d  

job   in   an  a l t e r n a t e   o f f s e t   p o s i t i o n .   F u r t h e r   j o b s   may  b e  

a d d e d ,   t h e   b i n   b e i n g   p i v o t e d   b e f o r e   i n s e r t i o n   of  t he   f i r s t  

s h e e t   of  e a c h   new  j o b .   In  o f f s e t   s o r t i n g ,   t h e   s h e e t s   of  a  

job   a r e   p l a c e d   one  upon  t he   o t h e r .   H e n c e ,   t he   o s c i l l a t i n g  

s h e e t   s e p a r a t o r / s u p p o r t e r   d e v i c e   118  h a s   no  f u n c t i o n   in  t h i s  

mode  of   o p e r a t i o n .  

In  t h i s   mode  of  o p e r a t i o n ,   t h e   b i n   down  s e n s o r   SEN.A 

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

h a v e   b e e n   s t a c k e d   in  t h e   b i n   100  and  a  p a r t i a l   homing  p r o -  
c e d u r e   i s   b e g u n .   E l e v a t o r   m o t o r   M2  i s   e n e r g i s e d   c a u s i n g   t h e  

b i n   100  to   be  l o w e r e d   in  o r d e r   t h a t   t h e   g r i p p e r / i n j e c t o r  

d e v i c e s   36  and  38  may  c l e a r   t h e   s h e e t s   t h a t   have   a l r e a d y   b e e n  

i n s e r t e d   t h e r e i n .  

S e v e r a l   m e t h o d s   can   be  u s e d   to  m o d i f y   t h e   a p p a r a t u s   t o  

o p e r a t e   in   an  o f f s e t   s o r t i n g   mode.   One  such   m e t h o d   i s   t o  

m o d i f y   t h e   c o m b i n a t i o n   of  top   i n t e r m e d i a t e   p u l l e y   80,  b o t t o m  

i n t e r m e d i a t e   p u l l e y   82  and  i n t e r m e d i a t e   p u l l e y   s h a f t   84  t o  

i n c l u d e   a  w e l l   known  " s i n g l e   r e v o l u t i o n   c l u t c h   d e v i c e . "   T h e  

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

arm  f i x e d   to   t he   i n t e r m e d i a t e   p u l l e y   s h a f t   84.  I t   wou ld   a l s o  

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

p u l l e y   82,  a  l a t c h   d r i v e   arm  o p e r a t i v e l y   c o n n e c t e d   to  t h e  

c l u t c h   l a t c h   p l a t e   and  p i v o t a l l y   c o n n e c t e d   by  a  p i n   to  t h e  



l a t c h   d r i v e   a rm.   F i n a l l y ,   i t   would   i n c l u d e   a  s o l e n o i d   o p e r a -  

t i v e l y   a t t a c h e d   to  t h e   l a t c h   d r i v e   arm  and  a r r a n g e d   to  r o t a t e  

w i t h   t he   t o t a l   a s s e m b l y .  

A c c o r d i n g l y ,   when  the   s o l e n o i d   i s   d e - e n e r g i z e d ,   t h e  

a p p a r a t u s   wou ld   o p e r a t e   n o r m a l l y   as  in  t h e   o f f s e t   c o l l a t i o n  

mode ,   t h a t   i s ,   t he   b i n   100  wou ld   r o t a t e   c o u n t e r c l o c k w i s e   a n d  

c l o c k w i s e   or  c l o c k w i s e   and  c o u n t e r c l o c k w i s e   in  s y n c h r o n i s m  

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

i n s e r t o r   d e v i c e s .   H o w e v e r ,   in  t he   o f f s e t   s o r t i n g   mode,   t h e  

r o t a t i o n   of  t he   b in   100  wou ld   be  d i s a s s o c i a t e d   from  the   p o w e r  
d r i v e   e l e m e n t s   of  t he   a p p a r a t u s   by  e n e r g i z i n g   the   s o l e n o i d  

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

p u l l e y s   80  and  82  when  the   b in   is  in  e i t h e r   a  c o u n t e r -  

c l o c k w i s e   or  c l o c k w i s e   p o s i t i o n   w h i c h   c o r r e s p o n d s   to   an  o d d  

or  an  even   j o b .   The  s o l e n o i d   would   be  o p e r a t e d   to  r e l e a s e  

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

p r e v e n t   f u r t h e r   r o t a t i o n   of  the   c l u t c h   l a t c h   p l a t e   and  t h u s  

of  t h e   s h a f t   1 3 4 .  

A n o t h e r   m e t h o d   i s   to   m o d i f y   s h e e t   r e c e i v i n g   b in   d r i v e  

l i n k   94  to  i n c l u d e   an  i n t e r p o s e r   d e v i c e   s i m i l a r   to  t he   o n e  

u s e d   on  g r i p p e r / i n j e c t o r   c a r r i e r   d r i v e   arm  52.  To  a c c o m p l i s h  

t h i s   m o d i f i c a t i o n ,   s h e e t   r e c e i v i n g   b i n   d r i v e   l i n k   94  w o u l d  

i n c l u d e   two  l i n k s   s l i d a b l y   a t t a c h e d   v i a   two  s l o t s   and  t w o  

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

t h e   b o t t o m   s l o t ,   wou ld   have   a  n o t c h   t h e r e i n   and  be  o p e r a -  

t i v e l y   c o n n e c t e d   to  one  end  of  a  l a t c h .   The  o t h e r   end  o f  

t h i s   l a t c h   wou ld   be  p i v o t a l l y   c o n n e c t e d   to  t h e   top  l i n k .   A 

c e n t r e   p o r t i o n   of  t he   l a t c h   would   be  o p e r a t i v e l y   c o n n e c t e d   t o  

a  s o l e n o i d .   T h u s ,   when  t h e   s o l e n o i d   i s   d e - e n e r g i z e d ,   b o t h  

t he   b o t t o m   and  top   l i n k s   a re   l a t c h e d   up  and  t he   a p p a r a t u s  

w o u l d   o p e r a t e   as  in  t h e   o f f s e t   c o l l a t i o n   mode.   When  t h e  



a p p a r a t u s   i s   to  be  o p e r a t e d   in  t h e   o f f s e t   s o r t i n g   mode,   t h e  

s o l e n o i d   i s   e n e r g i z e d   when  t h e   b i n   100  r e a c h e s   one  of  i t s  

p o s i t i o n s   A  and  B,  and  t he   b o t t o m   l i n k   i s   u n l a t c h e d   from  t h e  

t o p   l i n k   and ,   t h e r e f o r e ,   t h e   l i n k s   w o u l d   move  to  max imum 

t r a v e l   in  t h e i r   s l o t s .   As  l o n g   as  t h e   l i n k s   a r e   u n l a t c h e d ,  

t h e   b i n   100  would   s t a y   in  a  p a r t i c u l a r   p o s i t i o n .   A f t e r   t h e  

i n s e r t i o n   of  a  j o b ,   t he   l i n k s   a r e   l a t c h e d   up,   and  t h e   b i n   i s  

r o t a t e d   in  s y n c h r o n i z a t i o n   to  t h e   o t h e r   of  p o s i t i o n s   A  and  B 

f o r   t h e   i n s e r t i o n   of  t h e   n e x t   j o b .   When  t h e   b i n   r e a c h e s   t h i s  

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

l i n k s   and  t h u s   k e e p i n g   t he   b i n   in  p o s i t i o n   u n t i l   i n s e r t i o n   o f  

a l l   t h e   s h e e t s   of  t he   n e x t   job   i s   c o m p l e t e d .  

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

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

in   c o n n e c t i o n   w i t h   t h e   o f f s e t   c o l l a t i o n   m o d e .  

C.  The  O f f s e t   S t a p l i n g   Mode  

In  t h e   o f f s e t   s t a p l i n g   mode,   t h e   o f f s e t   c o l l a t e d   or  o f f -  

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

s t a p l e d   in  t he   o f f s e t   s t a p l i n g   s t a t i o n   1 6 .  

To  i n i t i a t e   t h e   o f f s e t   s t a p l i n g   mode ,   a  s t a p l e   mode  s i g -  

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

S o l e n o i d   Sl  i s   a c t i v a t e d   w h i c h   c a u s e s   f i n g e r   124  to  p i v o t   t o  

t h e   F1  p o s i t i o n   (FIG.   4 ) ,   w h e r e   i t   r e m a i n s   t h r o u g h o u t   o f f s e t  

s t a p l i n g .   The  b i n   100  i s   r a i s e d   by  t h e   e l e v a t o r   m o t o r   M2 

u n t i l   t h e   b i n   up  l i m i t   s w i t c h   SW3  i s   made ,   and  t h e   s t a p l e r  

d e v i c e   186  i s   swung  i n t o   t h e   o p e r a t i v e   p o s i t i o n   (FIG.   6 ) .  

The  s o l e n o i d   S3  i s   a c t i v a t e d   to  move  t h e   f i r s t   s e t   or   j o b  

c a t c h e r   190  to  t h e   p r o p e r   p o s i t i o n   to   c a t c h   t h e   f i r s t   ( o d d )  

s e t   or   j o b .   The  m o t o r   1  i s   e n e r g i z e d   to   move  t h e   b i n   1 0 0  



c o u n t e r c l o c k w i s e   to  p o s i t i o n   A  and  s t o p p e d .   B e f o r e   s u c h  

e n e r g i z a t i o n ,   t he   s o l e n o i d   S2  i s   e n e r g i z e d   to  d i s c o n n e c t   t h e  

arm  52  f rom  the   i n t e r p o s e r   56  so  t h a t   m o v e m e n t   of  t he   l a t t e r  

i s   no t   t r a n s m i t t e d   to  t he   c a r r i e r   26  and  g r i p p e r / i n j e c t o r  

d e v i c e s   36  and  38.  Then ,   t h e   b i n   100  i s   l o w e r e d ,   t he   s t a p l e r  

186  and  c a t c h e r   190  p a s s i n g   t h r o u g h   a  c u t o u t   p o r t i o n   of  t h e  

b i n   and  c a t c h i n g   t he   s t a c k   of  j o b s   on  t h e   top  of  t he   u p p e r  

jaw  204.   The  m o t o r   M2  is   s t o p p e d   by  the   b in   down  s e n s o r  

SEN.B  s e n s i n g   t h a t   t he   b in   i s   a  p r e d e t e r m i n e d   d i s t a n c e   b e l o w  

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

o f f s e t   s t a p l i n g   mode  as  t he   b in   down  s e n s o r   SEN.A  has   in  t h e  

o f f s e t   c o l l a t i o n   mode.  T h i s   s e q u e n c e   of  e v e n t s   r e s u l t s   i n  

t h e   c o r n e r   of  the   s t a c k   r e s t i n g   on  top  of  s t a p l e r   d e v i c e   1 8 6 ,  

r e a d y   fo r   the   b e g i n n i n g   of  t he   s t a p l i n g   o p e r a t i o n .  

Wi th   the   b in   100  in  t h e   l o w e r e d   p o s i t i o n ,   t he   m o t o r   M1 

r o t a t e s   fo r   one  r e v o l u t i o n ,   p i v o t i n g   t he   b i n   100  to  t h e  

p o s i t i o n   B.  D u r i n g   t h i s   p i v o t a t i o n   c l o c k w i s e ,   t he   f i r s t   s e t  

or  job  d r o p s   o n t o   the   c a t c h e r   190,   t he   s e c o n d   and  s u b s e q u e n t  

s e t s   r e m a i n i n g   on  t h e   top   of  t h e   u p p e r   jaw  204  of  t he   s t a p l e r  

d e v i c e   186.  The  f i r s t   s e t   is   t h e n   in  c o r r e c t   v e r t i c a l   a l i g n -  

ment   w i t h   t he   l o w e r   jaw  202  of  s t a p l e r   d e v i c e   186  to  b e  

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

p i v o t a t i o n   of  t he   b in   100  by  t h e   m o t o r   M1  p l a c e s   t he   f i r s t  

s e t   or  job   b e t w e e n   the   jaws  in  a  p o s i t i o n   to  be  s t a p l e d .   A t  

t h i s   t i m e ,   t he   s e c o n d   s e t   in  p o s i t i o n   M  i s   c l e a r   of  t h e  

s t a p l e r   d e v i c e   186  and  d r o p s   o n t o   the   f i r s t   s e t ,   t he   t h i r d  

and  s u b s e q u e n t   s e t s   r e m a i n i n g   on  top  of  t he   u p p e r   jaw  of  t h e  

s t a p l e r   d e v i c e .   When  a  s e t   or  job  i s   in  t h e   jaws  of  t h e  

s t a p l e r   d e v i c e   186,   t h e   s t a p l e   s e n s o r   SEN.C  c a u s e s   s t a p l e  

s o l e n o i d   S5  to  be  a c t i v a t e d   to  o p e r a t e   t h e   s t a p l e r   d e v i c e   186  

a t   p o s i t i o n   N  (FIG.   6 ) .  



A f t e r   t he   s t a p l i n g   of  t h e   f i r s t   s e t   or   j o b ,   or  c o n c u r -  

r e n t l y   t h e r e w i t h ,   t he   c a t c h e r   190  i s   moved  to   t he   s i d e  

p o s i t i o n   by  d e - a c t i v a t i o n   o f   c a t c h e r   s o l e n o i d   S3.  C l o c k w i s e  

p i v o t a t i o n   of  t he   b i n   100  f e e d s   t h e   s e c o n d   ( e v e n )   s e t   b e t w e e n  

t h e   j aws   of  t he   s t a p l i n g   d e v i c e   i n t o   t h e   s t a p l i n g   p o s i t i o n   N ,  

and  t h e   f i r s t   s e t   in  p o s i t i o n   O,  h a v i n g   b e e n   s t a p l e d ,   i s  

d r o p p e d   i n t o   t h e   b in   100.   The  t h i r d   s e t   or  job   c l e a r s   t h e  

s t a p l e r   d e v i c e   186  and  d r o p s   o n t o   t he   s e c o n d   s e t .   T h i s  

o s c i l l a t o r y   o p e r a t i o n   c o n t i n u e s   (FIG.   7 ) ,   u n t i l   a l l   s e t s   o r  

j o b s   have   been   s t a p l e d ,   w h e r e u p o n   t h e   l o g i c   c o n t r o l   s y s t e m  

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

swung  to  t he   i n o p e r a t i v e   p o s i t i o n   by  t he   a c t i o n   of  s t a p l e  

p o s i t i o n   s o l e n o i d   S 4 .  

FIG.   6  i l l u s t r a t e s ,   by  way  of  e x a m p l e ,   t h e   s t a p l i n g   o f  

n i n e   s e t s   c o m p r i s i n g   a p p r o x i m a t e l y   s i x   s h e e t s   e a c h .   As 

s h o w n ,   s i x   s e t s   or  j o b s   have   b e e n   s t a p l e d   and  d r o p p e d   i n t o  

t h e   b i n .   The  s e v e n t h   s e t   or  job   has   been   s t a p l e d   and  r e s t s  

on  t h e   l o w e r   jaw  202  of  t h e   s t a p l e r   d e v i c e   186 .   The  e i g h t h  

s e t   or   job   r e s t s   upon  the   s e v e n t h   and  i s   a b o u t   to  be  m o v e d  

i n t o   p o s i t i o n   to  be  s t a p l e d .   The  n i n t h   s e t   or   job  r e s t s   o n  

t o p   of  t h e   s t a p l e r   d e v i c e   186 .   The  s t a c k   i s   r o t a t e d   in  a  

c l o c k w i s e   d i r e c t i o n ,   w h i c h   moves   t h e   e i g h t h   s e t   or  job  i n t o  

p o s i t i o n   b e t w e e n   t he   l o w e r   and  u p p e r   j a w s   202  and  204  o f  

s t a p l e r   d e v i c e   186.   When  t h i s   o c c u r s ,   t h e   s e v e n t h   s e t   or   j o b  

d r o p s   o f f   t h e   l o w e r   jaw  202  o n t o   t h e   s t a c k ,   and  t h e   n i n t h   s e t  

o r   job   d r o p s   from  t h e   top   of  s t a p l e r   d e v i c e   186  o n t o   t h e  

e i g h t h   s e t   or  j o b ,   r e a d y   to  be  moved  to  a  p o s i t i o n   to  b e  

s t a p l e d   on  t h e   n e x t   c o u n t e r c l o c k w i s e   r o t a t i o n   of  t h e   s t a c k .  

When  t h e   e i g h t h   s e t   or   job   i s   r o t a t e d   a f t e r   s t a p l i n g ,   i t   w i l l  

f a l l   o n t o   t h e   s t a c k   and  t h e   n i n t h   s e t   or   job   w i l l   be  in  a  

p o s i t i o n   f o r   s t a p l i n g .  



FIG.  4  i l l u s t r a t e s   t h e   r o t a t i o n a l   m o v e m e n t   d u r i n g   t h e  

o f f s e t   s t a p l i n g   p r o c e s s   of  t he   c o r n e r s   of  t he   odd  and  e v e n  

s e t s   or  j o b s .   I n i t i a l l y   t h e   c o r n e r s   of  t he   odd  s e t s   or  j o b s  

a r e   in  p o s i t i o n   N  and  t h o s e   of  t he   even   s e t s   or  j o b s   a r e   i n  

p o s i t i o n   M.  C l o c k w i s e   r o t a t i o n ,   as  shown,   b r i n g s   t h e   c o r n e r s  

of  the   odd  s e t s   or  j o b s   to  p o s i t i o n   0,  w i t h   t he   f i r s t   s e t  

r e s t i n g   on  c a t c h e r   190,   and  the   c o r n e r s   of  t he   even   s e t s   o r  

j o b s   to  p o s i t i o n   N,  w i t h   t he   s e c o n d   s e t   r e s t i n g   on  t h e   u p p e r  

jaw  204  of  t h e   s t a p l e r   d e v i c e   186.   S u b s e q u e n t   c o u n t e r -  

c l o c k w i s e   r o t a t i o n   moves  t he   odd  s e t   c o r n e r s   from  p o s i t i o n   O 

to  p o s i t i o n   N  and  t h e   even   s e t   c o r n e r s   from  p o s i t i o n   N  t o  

p o s i t i o n   M.  C l o c k w i s e   and  c o u n t e r c l o c k w i s e   r o t a t i o n s   t h e r e -  

a f t e r   a l t e r n a t e .  

D.  The  L o g i c   C o n t r o l   S y s t e m  

The  l o g i c   c o n t r o l   s y s t e m   i s   shown  in  c i r c u i t   d i a g r a m  

form  in  FIG.  8  and  i t s   o p e r a t i o n   is   i l l u s t r a t e d   in  t i m i n g  

d i a g r a m   form  in  FIGS.   9  and  1 0 .  

The  c i r c u i t   i n c l u d e s   f o u r t e e n   r e l a y s   R1  to   R14,  R1  HOME, 

R2  ELVN,  R3  INJMT,  R4  STPCMP,  R5  STAPLE,  R6  PRESTP,  R7 

STAPLER,  R8  TWOCNT,  R9  POSAR,  R10  POSBR,  R11  SEN.C,  R12 

SEN.B,  R13  POSAR  B,  and  R14  UPLMTR. 

R e l a y   R1  has   p i c k   and  h o l d   c o i l s   (FIG.   8A,  l i n e s   805  a n d  

8 1 0 ) .   R e l a y   R2  has   a  p i c k   c o i l   (FIG.  8A,  l i n e   8 1 5 ) .   R e l a y  

R3  has   p i c k   and  h o l d   c o i l   (FIG.   8A,  l i n e   820  and  8 2 5 ) .   R e l a y  

R4  has  a  p i c k   c o i l   (FIG.  8A,  l i n e   8 3 0 ) .   R e l a y   R5  has  a  p i c k  

c o i l s   (FIG.   8B,  l i n e   8 4 0 ) .   R e l a y   R6  has   p i c k   and  h o l d   c o i l s  

(FIG.  8B,  l i n e s   850  and  8 5 5 ) .   R e l a y   R7  has   p i c k   and  h o l d  

c o i l s   (FIG.   8B,  l i n e s   860  and  8 6 5 ) .   R e l a y   R8  has   p i c k   a n d  

h o l d   c o i l s   (FIG.   8B,  l i n e   875  and  FIG.  8C,  l i n e   8 8 0 ) .   R e l a y  



R9  has   p i c k   and  h o l d   c o i l s   (F IG .   8C,  l i n e s   885  and  8 9 0 ) .  

R e l a y   R10  has   p i c k   and  h o l d   c o i l s   (FIG.   8C,  l i n e   895  a n d  

9 0 0 ) .   R e l a y   R11  has   a  p i c k   c o i l   (FIG.   8C,  l i n e   9 0 5 ) .   R e l a y  

R12  has   a  p i c k   c o i l   (FIG.   8C,  l i n e   9 1 0 ) .   R e l a y   R13  has   a  

p i c k   c o i l   (FIG.   8B,  l i n e   8 4 5 ) .   R e l a y   R14  h a s   a  p i c k   c o i l  

(FIG.   8B,  l i n e   8 7 0 ) .  

R e l a y   R1  has   s i x   c o n t a c t s ,   n o r m a l l y   o p e n   c o n t a c t s   R 1 . 1  

( l i n e   810)  and  R1.3  ( l i n e   915)  and  n o r m a l l y   c l o s e d   c o n t a c t s  

R1 .2   ( l i n e   8 1 5 ) ,   R1.4   ( l i n e   9 2 5 ) ,   R1.6   ( l i n e   820)  and  R 1 . 7  

( l i n e   8 5 0 ) .   R e l a y   R2  has  one  n o r m a l l y   open   c o n t a c t   R 2 . 1  

( l i n e   9 1 5 ) .   R e l a y   R3  h a s   f o u r   c o n t a c t s ,   n o r m a l l y   o p e n  
c o n t a c t s   R3.3   ( l i n e   825)  and  R3.4   ( l i n e   920)  and  n o r m a l l y  

c l o s e d   c o n t a c t s   R3.1   ( l i n e   805)  and  R3 .2   ( l i n e   8 1 5 ) .   R e l a y  

R4  has   one  n o r m a l l y   open   c o n t a c t   R4.2   ( l i n e   835)  and  o n e  

n o r m a l l y   c l o s e d   c o n t a c t   R4 .1   ( l i n e   8 2 5 ) .   R e l a y   R5  has   e i g h t  

c o n t a c t s ,   n o r m a l l y   open   c o n t a c t s   R5.1   ( l i n e   8 2 5 ) ,   R5.2   ( l i n e  

8 3 0 ) ,   R5.3   ( l i n e   8 0 5 ) ,   R5.4   ( l i n e   9 3 0 ) ,   R5.5   ( l i n e   850)  a n d  

R5.6   ( l i n e   8 6 5 ) ,   and  n o r m a l l y   c l o s e d   c o n t a c t s   R5 .7   ( l i n e   8 1 5 )  

and  R5 .8   ( l i n e   8 2 5 ) .   R e l a y   R6  has   f o u r   c o n t a c t s ,   n o r m a l l y  

open   c o n t a c t s   R6 .1   ( l i n e   8 5 5 ) ,   R6 .2   ( l i n e   860)  and  R6.5   ( l i n e  

8 7 5 ) ,   and  one  n o r m a l l y   c l o s e d   c o n t a c t   R6 .4   ( l i n e   9 4 5 ) .   R e l a y  

R7  has   two  n o r m a l l y   open   c o n t a c t s   R7 .1   ( l i n e   865)  and  R 7 . 2  

( l i n e   8 4 0 ) .   R e l a y   8  h a s   f i v e   c o n t a c t s ,   n o r m a l l y   o p e n  

c o n t a c t s   R8 .1   ( l i n e   8 8 0 ) ,   R8 .2   ( l i n e   935)  and  R8.3   ( l i n e  

8 2 0 ) ,   and  n o r m a l l y   c l o s e d   c o n t a c t s   R8.4   ( l i n e   825)  and  R 8 . 5  

( l i n e   8 3 0 ) .   R e l a y   9  has   two  n o r m a l l y   open   c o n t a c t s   R 9 . 1  

( l i n e   890)  and  R9 .3   ( l i n e   9 4 5 ) ,   and  a  n o r m a l l y   c l o s e d   c o n t a c t  

R9.2   ( l i n e   9 0 0 ) .   R e l a y   R10  has   two  n o r m a l l y   open   c o n t a c t s  

R 1 0 . 1   ( l i n e   900)  and  R 1 0 . 3   ( l i n e   945)  and  a  n o r m a l l y   c l o s e d  

c o n t a c t   R10 .2   ( l i n e   8 9 0 ) .   R e l a y   11  has   f i v e   c o n t a c t s ,  

n o r m a l l y   open   c o n t a c t s   R 1 1 . 1   ( l i n e   9 4 5 ) ,   and  R 1 1 . 3   ( l i n e  

8 2 0 ) ,   and  n o r m a l l y   c l o s e d   c o n t a c t s   R l l . 2   ( l i n e   8 8 0 ) ,   R l l . 4  



( l i n e   825)  and  R l l . 5   ( l i n e   8 3 0 ) .   R e l a y   R12  has   one  n o r m a l l y  

open   c o n t a c t   R12 .1   ( l i n e   815)  and  two  n o r m a l l y   c l o s e d   c o n -  

t a c t s   R 1 2 . 2   ( l i n e   820)  and  R 1 2 . 3   ( l i n e   8 2 0 ) .   R e l a y   R13  h a s  

two  n o r m a l l y   open   c o n t a c t s   R13 .1   ( l i n e   830)  and  R13 .3   ( l i n e  

8 5 0 ) .   R e l a y   R14  has   two  n o r m a l l y   open   c o n t a c t s   R14 .2   ( l i n e  

820)  and  R14 .3   ( l i n e   850)  and  two  n o r m a l l y   c l o s e d   c o n t a c t s  

R 1 4 . 1   ( l i n e   810)  and  R 1 4 . 4   ( l i n e   8 2 5 ) .  

S w i t c h e s   SW1  to  SW7  a re   i n c l u d e d   in  t h e   c i r c u i t   a n d  

s w i t c h   SW1  has   a  n o r m a l l y   open   c o n t a c t   SW1.1  ( l i n e   825)  and  a  

n o r m a l l y   c l o s e d   c o n t a c t   SW1.2  ( l i n e   8 2 5 ) .   S w i t c h   SW2  has  a  

n o r m a l l y   open   c o n t a c t   ( l i n e   8 2 5 ) .   S w i t c h   SW3  has   a  n o r m a l l y  

open   c o n t a c t   ( l i n e   8 7 0 ) .   S w i t c h   SW4  has  a  n o r m a l l y   o p e n  
c o n t a c t   SW4.1  ( l i n e   805)  and  a  n o r m a l l y   c l o s e d   c o n t a c t   SW4.2  

( l i n e   8 1 5 ) .   S w i t c h   SW5  has  two  n o r m a l l y   open  c o n t a c t s   SW5.1  

( l i n e   845)  and  SW5.2  ( l i n e   8 8 5 ) .   S w i t c h   SW6  has   a  n o r m a l l y  

open   c o n t a c t   ( l i n e   8 9 5 ) .   S w i t c h   SW7  has  a  n o r m a l l y   o p e n  

c o n t a c t   SW7.1  ( l i n e   815)  and  a  n o r m a l l y   c l o s e d   c o n t a c t   S W 7 . 2  

( l i n e   8 5 5 ) .  

The  c i r c u i t   a l s o   i n c l u d e s   s o l e n o i d s   Sl  ( l i n e   9 2 5 ) ,   S2 

( l i n e   9 3 0 ) ,   S3  ( l i n e   9 3 5 ) ,   S4  ( l i n e   940)  and  S5  ( l i n e   9 4 5 ) ,  

s i n g l e   s h o t s   SSA  ( l i n e   805)  and  SSB  ( l i n e   9 4 5 ) ,   m o t o r s   M1 

( l i n e   920)  and  M2  ( l i n e   9 1 5 ) ,   s e n s o r s   SEN.A  ( l i n e   815 ) ,   S E N . B  

( l i n e   910)  and  SEN.C  ( l i n e   9 0 5 ) ,   a  d e l a y   d e v i c e   ( l i n e   8 2 0 )  

and  a  job  f i n i s h e d   lamp  L1  ( l i n e   8 3 5 ) .  

In  t he   o f f s e t   c o l l a t i o n   mode  (FIG.   9 ) ,   a  homing   p r o -  

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

a l t e r n a t e l y   o f f s e t   s e t s   in  t he   b i n   has   r e c e i v e d   a  s h e e t .   T h e  

b i n   i s   in  t he   c e n t r a l   p o s i t i o n   and  t he   c a r r i a g e   26  a g a i n s t  

s t o p s   32  and  34.  The  r e l a y   R1  i s   p i c k e d   by  s i n g l e   s h o t   SSA 

t h r o u g h   n o r m a l l y   c l o s e d   c o n t a c t   R3 .1   and  i s   t h e n   h e l d   t h r o u g h  



now  c l o s e d   c o n t a c t   R 1 . 1 .   T h i s   p r e v e n t s   p i c k i n g   of  r e l a y   R2 

b e c a u s e   c o n t a c t   R1 .2   i s   now  o p e n .   S o l e n o i d   Sl  is   d e -  

e n e r g i s e d   b e c a u s e   c o n t a c t   R1.4   i s   now  o p e n .   C o n t a c t   R l . 6  

o p e n s   in  a  p i c k i n g   c i r c u i t   to   r e l a y   R3.  R e l a y   R6  c a n n o t   b e  

p i c k e d   b e c a u s e   c o n t a c t   R1 .7   i s   now  o p e n .   C l o s u r e   of  c o n t a c t  

R1.3   e n e r g i s e s   t he   m o t o r   M2  to  e l e v a t e   t h e   b i n   100.   T h e  

s e n s o r   SEN.A  s e n s e s   t h i s   e l e v a t i o n ,   b u t   c a n n o t   p i c k  r e l a y   R2 

b e c a u s e   of  open   c o n t a c t   R 1 . 2 .  

The  b i n   100  r i s e s   u n t i l   t h e   up  l i m i t   s w i t c h   SW3  i s  

c l o s e d ,   w h i c h   p i c k s   r e l a y   R14.  T h i s   b r e a k s   t he   h o l d   c i r c u i t  

of  r e l a y   Rl  by  o p e n i n g   c o n t a c t   R 1 4 . 1 .   R e l a y   R2  can  now  b e  

p i c k e d   b e c a u s e   c o n t a c t   R1 .2   r e c l o s e s ,   s o l e n o i d   Sl   i s  

e n e r g i s e d   by  c l o s u r e   of  c o n t a c t   R 1 . 4 ,   c o n t a c t   R l . 6   c l o s e s   a n d  

in  c o n j u n c t i o n   w i t h   c l o s e d   c o n t a c t   R 1 4 . 2   p i c k s   t he   r e l a y   R 3 ,  

c o n t a c t   R1 .7   r e c l o s e s   in  t h e   p i c k   c i r c u i t   of  r e l a y   R6,  a n d  

c o n t a c t   R1 .3   o p e n s   to  d e - e n e r g i s e   t h e   m o t o r   M2  and  s t o p  

e l e v a t i o n   of  t h e   b i n .  

The  r e l a y   R3  i s   a  d e l a y   r e l a y   w h i c h   t a k e s   a t   l e a s t   10  

m i l l i s e c o n d s   to  d r o p   o u t .   P i c k i n g   of  t h e   r e l a y   R3  p r e v e n t s  

p i c k i n g   of  r e l a y s   R1  and  R2  by  o p e n i n g   c o n t a c t s   R 3 . 1 ,   a n d  

R 3 . 2 ,   r e s p e c t i v e l y .   C l o s u r e   of  c o n t a c t   R3 .4   e n e r g i s e s   m o t o r  

M1  and  t h e  c a r r i a g e   26  i s   moved  away  f rom  t h e   s t o p s   32  and  3 4  

so  t h a t   t h e   s w i t c h   SW1  o p e n s .   The  r e l a y   R3  i s   t h e n   h e l d  

t h r o u g h   r e c l o s e d   c o n t a c t   SW1.2  and  now  c l o s e d   c o n t a c t   R 3 . 3 ,  

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

r e l a y   R3  b e f o r e   i t   d r o p s   o u t .  

The  m o t o r   M1  r o t a t e s   t h r o u g h   a  h a l f   r e v o l u t i o n ,   p i v o t i n g  

t he   b i n   to   p o s i t i o n   B.  A l t h o u g h   b o t h   t h e   s w i t c h e s   SW5  a n d  

SW6  a r e   o p e n   u n t i l   t h i s   p o s i t i o n   i s   r e a c h e d ,   t h e   s w i t c h   SW5 

was  p r e v i o u s l y   c l o s e d   by  t h e   b i n   in  p o s i t i o n   A.  T h i s   p i c k e d  



t h e   r e l a y   9  t h r o u g h   c l o s e d   c o n t a c t   SW5.2,   and  o p e n i n g   o f  

c o n t a c t   R9 .2   r e l e a s e d   t he   h o l d   c i r c u i t   of  r e l a y   R10.  T h i s  

c l o s e d   t h e   c o n t a c t   R 1 0 . 2 ,   w h i c h   in  c o m b i n a t i o n   w i t h   c l o s e d  

c o n t a c t   R9 .1   c o m p l e t e d   t h e   h o l d   c i r c u i t   f o r   r e l a y   R9.  One  o r  

o t h e r   of  r e l a y s   R9  and  R10  i s   a l w a y s   p i c k e d   and  h e l d .  

As  t h e   b i n   r e a c h e s   p o s i t i o n   B,  s w i t c h   SW6  c l o s e s   a n d  

p i c k s   t h e   r e l a y   R10,  r e l e a s i n g   the   h o l d   c i r c u i t   of  r e l a y   R9 

and  c o m p l e t i n g   t he   h o l d   c i r c u i t   of  r e l a y   R 1 0 .  

The  m o t o r   M1  c o n t i n u e s   to   r o t a t e   t h r o u g h   a n o t h e r   h a l f  

r e v o l u t i o n   u n t i l   t h e   b i n   100  i s   in  t h e   c e n t r a l   p o s i t i o n   a n d  

t h e   c a r r i e r   26  r e a c h e s   s t o p s   32  and  34  and  c l o s e s   s w i t c h  

SW1.  C l o s u r e   of  s w i t c h   SW1  o p e n s   c o n t a c t   SW1.2  and  b r e a k s  

t h e   h o l d i n g   c i r c u i t   of  r e l a y   R3.  C l o s u r e   of  c o n t a c t   S W 1 . 1  

d o e s   no t   p i c k   r e l a y   R3  as  s w i t c h   SW2  is   o p e n .   Motor   Ml  s t o p s  

b e c a u s e   c o n t a c t   R3 .4   o p e n s .  

C o n t a c t   R3 .2   c l o s e s   and  b e c a u s e   s e n s o r   SEN.A  i s   u p ,  

r e l a y   R2  is   p i c k e d   a n d  c l o s e s   c o n t a c t   R2 .1   to  s t a r t   t he   m o t o r  

M2  to   l o w e r   t h e   b i n   100.   The  s t a c k   of  o f f s e t   s e t s   of  s h e e t s  

r e s t s   upon   t h e   f i n g e r   124  w h i c h   i s   i n . t h e   c e n t r a l   p o s i t i o n  

b e t w e e n   t h e   F2  and  F3  p o s i t i o n s .  

When  t h e   n e x t   s h e e t   of  t he   f i r s t   s e t   i s   fed   a l o n g   t h e  

s h e e t   p a t h   18  and  r e a c h e s   t h e   s w i t c h   SW2,  c l o s u r e   of  t h i s  

s w i t c h   p i c k s   t h e   r e l a y   R3  t h r o u g h   c l o s e d   c o n t a c t s   R 5 . 8 ,   S W 1 . 1  

a n d   R 1 . 6 .   The  r e l a y   R3  e n e r g i s e s   t h e   m o t o r   M1  t h r o u g h   now 

c l o s e d   c o n t a c t   R3.4   and  t h e   c a r r i a g e   moves  away  f rom  t h e  

s t o p s   32  and  34,  so  t h a t   t h e   s w i t c h   SW1  o p e n s .   The  r e l a y   3 

r e m a i n s   p i c k e d   d u r i n g   t h e   s w i t c h i n g   of  s w i t c h   SW1,  so  t h a t  

t h e   h o l d i n g   c i r c u i t   of  r e l a y   R3  may  be  c o m p l e t e d   t h r o u g h  

c l o s e d   c o n t a c t s   R 5 . 8 ,   SW1.2,   R4 .1   and  R 3 . 3 .   The  b i n   100  i s  



moved  from  t h e   c e n t r a l   p o s i t i o n   to  p o s i t i o n   A  to   r e c e i v e   t h e  

s h e e t   and  the   f i r s t   s e t   of  s h e e t s   d r o p s   o f f   t h e   f i n g e r   124  a s  

i t   moves   to  t h e   F3  p o s i t i o n .   When  t h e   b i n   100  r e a c h e s   p o s i -  

t i o n   A,  t h e   s w i t c h   SW5  i s   c l o s e d ,   p i c k i n g   t h e   r e l a y s   R9  a n d  

R13  and  t h u s   r e l e a s i n g   r e l a y   10.  The  n e x t   s h e e t   i s   i n s e r t e d  

and  r e l e a s e d ,   and  t he   c a r r i e r   26  w i t h d r a w n   to  t h e   s t o p s   32  

and  34.  D u r i n g   t h i s   t i m e ,   t h e   s w i t c h   SW2  o p e n s ,   b u t   t h e  

r e l a y   R3  r e m a i n s   h e l d .  

When  t h e   c a r r i e r   26  r e a c h e s   t h e   s t o p s   32  and  34,  t h e  

s w i t c h   SW1  is   c l o s e d ,   d i a b l i n g   t h e   h o l d i n g   c i r c u i t   of  r e l a y  

R3.  The  m o t o r   M1  i s   d e - e n e r g i s e d   and  t h e   a r r i v a l   of  t h e   n e x t  

s h e e t   of  t he   s e c o n d   s e t   i s   a w a i t e d .   When  t h i s   a r r i v e s ,   t h e  

s w i t c h   SW2  i s   c l o s e d   and  t h e   o p e r a t i o n   r e p e a t e d ,   e x c e p t   t h a t  

t he   b i n   moves  to  p o s i t i o n   B  and  b a c k ,   and  the   f i n g e r   124  t o  

t h e   F2  p o s i t i o n   and  b a c k ,   r e l e a s i n g   t h e   s e c o n d   s e t   o n t o   t h e  

b i n   p r i o r   to  i n s e r t i o n   of  t h e   n e x t   s h e e t .   The  s w i t c h   SW6  i s  

c l o s e d ,   p i c k i n g   t h e   r e l a y   R10,  and  t h u s   r e l e a s i n g   t h e   r e l a y s  

R9  and  R 1 3 .  

A f t e r   t h i s   t h e   o p e r a t i o n   i s   r e p e a t e d   as  many  t i m e s   a s  

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

e a c h   of  t h e   a l t e r n a t e l y   o f f s e t   s e t s   in  t h e   b i n   has   r e c e i v e d   a  

f u r t h e r   s h e e t .  

I f   d u r i n g   t h e s e   o p e r a t i o n s ,   t h e r e   a r e   so  many  s h e e t s   i n  

t h e   b i n   t h a t   s e n s o r   SEN.A  g o e s   up,   t h e   r e l a y   R2  is   p i c k e d  

when  t h e   r e l a y   R3  i s   n e x t   r e l e a s e d .   The  b i n   100  i s   l o w e r e d  

by  t h e   m o t o r   M2  u n t i l   t h e   s e n s o r   SEN.A  goes   down  and  r e l e a s e s  

t h e   r e l a y   R 2 .  

In  t h e   o f f s e t   s t a p l i n g   p r o c e d u r e   (FIG.   1 0 ) ,   an  o f f s e t  

s t a p l i n g   mode  s i g n a l   i s   i n p u t   f rom  an  a s s o c i a t e d   c o p i e r   o r  



l i k e   m a c h i n e   ( n o t   shown)  or   from  a  s w i t c h   on  t h e   a p p a r a t u s ,  

to  p i c k   t he   r e l a y   R5.  C o n t a c t   SW1.1  i s   c l o s e d   and  c o n t a c t  

SW1.2  i s   o p e n ,   b e c a u s e   t h e   c a r r i e r   26  i s   a g a i n s t   t he   s t o p s   32 

and  34  to  a c t u a t e   t h e   s w i t c h   SW1.  C o n t a c t   R5 .1   c l o s e s   in  t h e  

h o l d   c i r c u i t   of  r e l a y   R3,  b u t   c o n t a c t   R3.3   r e m a i n s   o p e n .  
C o n t a c t   R5 .2   c l o s e s   in  t h e   p i c k   c i r c u i t   of  r e l a y   R4,  b u t  

c o n t a c t   R 1 3 . 1   r e m a i n s   o p e n .   C o n t a c t   R5.3   c l o s e s   and  t h e  

r e l a y   Rl  i s   p i c k e d   by  s i n g l e   s h o t   SSA  t h r o u g h   c l o s e d   c o n t a c t  

R3 .1   and  i s   t h e n   h e l d   t h r o u g h   now  c l o s e d   c o n t a c t   R 1 . 1 .   T h i s  

p r e v e n t s   p i c k i n g   of  r e l a y   R2  b e c a u s e   c o n t a c t   R l . 2   is   now 

o p e n .   S o l e n o i d   Sl  i s   d e - e n e r g i s e d   b e c a u s e   c o n t a c t   R1.4   i s  

now  o p e n ,   and  the   f i n g e r   124  moves  to  t he   home  or  Ll  p o s i -  

t i o n .   C o n t a c t   R l . 6   o p e n s   in  a  p i c k i n g   c i r c u i t   to  r e l a y   R 3 .  

C o n t a c t   R l . 7   o p e n s   in  t he   p i c k i n g   c i r c u i t   of  r e l a y   R 6 .  

C l o s u r e   of  c o n t a c t   R1.3   e n e r g i s e s   t h e   m o t o r   M2  to   e l e v a t e   t h e  

b i n   100.   C o n t a c t   R5.4   c l o s e s   and  e n e r g i s e s   s o l e n o i d   S 2 ,  

w h i c h   r e l e a s e s   t he   l a t c h   60  and  a l l o w s   r o t a t i o n   of  m o t o r   Ml 

w i t h o u t   m o v e m e n t   of  c a r r i e r   26.  C o n t a c t   R5 .5   c l o s e s   in  t h e  

p i c k i n g   c i r c u i t   of  r e l a y   R6,  b u t   c o n t a c t s   R 1 3 . 3 ,   R14 .3   a n d  

R1.7   r e m a i n   o p e n .   C o n t a c t   5 .6   c l o s e s   in  t he   h o l d i n g   c i r c u i t  

of  r e l a y   R7,  b u t   c o n t a c t   R7 .1   r e m a i n s   o p e n ,   b e c a u s e   c o n t a c t  

R6.2   c a n n o t   c l o s e   to  p i c k   r e l a y   R7.  C o n t a c t   R5.7   o p e n s   t o  

p r e v e n t   t h e   s e n s o r   SEN.A  p i c k i n g   r e l a y   R2.  C o n t a c t   R 5 . 8  

o p e n s   to  p r e v e n t   e n e r g i s a t i o n   of  s o l e n o i d   S l .  

The  b i n   100  r i s e s   and  t he   s e n s o r   SEN.B  p i c k s   t h e   r e l a y  

R12  to  c l o s e   c o n t a c t   R 1 2 . 1   in  t h e   p i c k i n g   c i r c u i t   of  r e l a y  

R2,  to   open   c o n t a c t   R 1 2 . 2   in   a  p i c k i n g   c i r c u i t   of  r e l a y   R3 

and  to  open   c o n t a c t   R 1 2 . 3   in  a n o t h e r   p i c k i n g   c i r c u i t   of  r e l a y  

R3.  Up  l i m i t   s w i t c h   SW3  i s   c l o s e d   wh ich   p i c k s   r e l a y   R 1 4 .  

T h i s   b r e a k s   the   h o l d   c i r c u i t   of  r e l a y   Rl  by  o p e n i n g   c o n t a c t  

R 1 4 . 1 .   R e l a y   R2  can   now  be  p i c k e d   by  c l o s u r e   of  c o n t a c t  

SW7.1  p r e s e n t l y   o p e n .   S o l e n o i d   Sl  r e m a i n s   d e - e n e r g i s e d  



d e s p i t e   c l o s u r e   of  c o n t a c t   R 1 . 4 .   C o n t a c t s   R 1 4 . 2   and  R 1 . 6  

c l o s e   to   p i c k   r e l a y   R3.  H o l d i n g   c i r c u i t   to  r e l a y   R3  i s   n o t  

made  b e c a u s e   c o n t a c t s   R 5 . 8  a n d   R 1 4 . 4   a r e   o p e n .   R e l a y   6  i s  

n o t   p i c k e d   by  c l o s u r e   of   c o n t a c t   R 1 4 . 3 ,   b e c a u s e   c o n t a c t   R 1 3 . 3  

i s   o p e n .  

C l o s u r e   of  c o n t a c t   R3 .4   e n e r g i s e s   m o t o r   Ml  to   r o t a t e   t h e  

b i n   100  u n t i l   t he   s w i t c h   SW5  i s   o p e r a t e d   in  p o s i t i o n   A.  T h i s  

p i c k s   t h e   r e l a y   R13  by  c l o s u r e   of  c o n t a c t   SW5.1 ,   and  t h e  

r e l a y   R9  by  c l o s u r e   of  c o n t a c t   SW5.2.   C o n t a c t   R 1 3 . 2   o p e n s   t o  

r e l e a s e   t h e   r e l a y   R3  and  s t o p   t h e   m o t o r   Ml  by  o p e n i n g   c o n t a c t  

R 3 . 1 .   C o n t a c t   1 3 . 1   c l o s e s   to  p i c k   t h e   r e l a y   R4  and  c o n t a c t  

R 1 3 . 3   c l o s e s   to  p i c k   t h e   r e l a y   R6.  R e l a y   9  i s   h e l d   b y  

c l o s u r e   of  c o n t a c t   R 9 . 1 .   C o n t a c t   R9.2   o p e n s   to  r e l e a s e   r e l a y  

R10.   C o n t a c t   R9.3   c l o s e s ,   b u t   s o l e n o i d   S5  i s   n o t   e n e r g i s e d  

b e c a u s e   c o n t a c t   R 1 1 . 1   i s   o p e n .   C o n t a c t   R6 .1   c l o s e s   h o l d  

r e l a y   R6.  C o n t a c t   R6.2   p i c k s   r e l a y   R7,  w h i c h   i s   h e l d   t h r o u g h  

c l o s e d   c o n t a c t s   R5.6   and  R 7 . 1 .   S o l e n o i d   S4  i s   e n e r g i s e d  

t h r o u g h   c l o s e d   c o n t a c t   R7 .2   and  b e g i n s   to  r o t a t e   the   s t a p l e r  

d e v i c e   186  t o w a r d s   t he   o p e r a t i v e   p o s i t i o n .   C o n t a c t   R 6 . 4  

o p e n s   and   p r e v e n t s   e n e r g i s a t i o n   of  s o l e n o i d   S5.  C o n t a c t   R 6 . 5  

c l o s e s   and  p i c k s   r e l a y   R8,  w h i c h   i s   h e l d   by  c l o s u r e   of  c o n -  

t a c t   R 8 . 1 .   C o n t a c t   R8 .2   c l o s e s   to   e n e r g i s e   s o l e n o i d   S 3 ,  

w h i c h   p i v o t s   t h e   c a t c h e r   190  f rom  t h e   s i d e   p o s i t i o n   to  t h e  

p r o p e r   c a t c h i n g   p o s i t i o n .   C o n t a c t   R8 .3   c l o s e s ,   b u t   r e l a y  R 3  

i s   n o t   p i c k e d   as  c o n t a c t   R 1 2 . 2   i s   o p e n .   C o n t a c t   R8 .4   in  a  

h o l d   c i r c u i t   of  t h e   r e l a y   R3  i s   o p e n e d .   C o n t a c t   R8.5   i s  

o p e n e d   to  p r e v e n t   p i c k i n g   of  r e l a y   R 4 .  

When  t h e   s t a p l i n g   d e v i c e   186  r e a c h e s   i t s   o p e r a t i v e   p o s i -  

t i o n ,   t h e   s w i t c h   SW7  i s   o p e r a t e d .   The  r e l a y   R2  i s   p i c k e d   b y  

c l o s u r e   of  c o n t a c t   SW7.1  and  r e l a y   R6  r e l e a s e d   by  o p e n i n g   o f  

c o n t a c t   SW7.2 .   The  m o t o r   M2  i s   e n e r g i s e d   to  l o w e r   t he   b i n   b y  



c l o s u r e   of  c o n t a c t   R 2 . 1 .   C o n t a c t   R 6 . 2 ,   in  t h e   p i c k   c i r c u i t  

of  r e l a y   R7,  i s   o p e n e d ,   bu t   r e l a y   R7  is   h e l d   t h r o u g h   c l o s e d  

c o n t a c t s   R5.6  and  R7 .1   t o  m a i n t a i n   e n e r g i s a t i o n   of  s o l e n o i d  

S4  to  h o l d   t he   s t a p l e r   d e v i c e   in  o p e r a t i v e   p o s i t i o n .   C o n t a c t  

R6.4  c l o s e s   in  t he   c i r c u i t   to  s o l e n o i d   S5.  C o n t a c t   R6.5   i n  

t he   p i c k   c i r c u i t   of  r e l a y   R8  o p e n s ,   bu t   t he   r e l a y   is   h e l d  

t h r o u g h   c l o s e d   c o n t a c t s   R 1 1 . 2   and  R 8 . 1 .  

The  b i n   100  d e s c e n d s ,   l e a v i n g   the   c o r n e r   of  t he   f i r s t  

s e t   of  s h e e t s   to   be  s t a p l e d   r e s t i n g   on  top  of  t he   s t a p l e r  

u p p e r   jaw  204  (FIG.   6)  and  t he   o t h e r   s e t s   on  top  of  t he   f i r s t  

s e t .   The  d e s c e n t   of  t h e   b in   c o n t i n u e s   u n t i l   t he   s e n s o r   S E N . B  

is   p a s s e d   and  i s s u e s   a  s i g n a l   to  r e l e a s e   t he   r e l a y   R 1 2 .  

C o n t a c t   R 1 2 . 1   o p e n s   to  r e l e a s e   r e l a y   R2  and  s t o p   d e s c e n t   o f  

the   b in   by  o p e n i n g   c o n t a c t   R 2 . 1 .   C o n t a c t   R12 .2   c l o s e s   t o  

p i c k   r e l a y   R3.  C o n t a c t   R 1 2 . 3   a l s o   c l o s e s .   O p e n i n g   o f  

c o n t a c t s   R3 .1   and  R3.2   p r e v e n t   r e l a y s   R1  and  R2  from  b e i n g  

p i c k e d .   C l o s u r e   of  c o n t a c t   R3.3   in  t he   h o l d   c i r c u i t   of  r e l a y  

R3  is   no t   e f f e c t i v e   b e c a u s e   c o n t a c t s   R5.8   and  R8.4  a re   o p e n .  
C l o s u r e   of  c o n t a c t   R3.4   e n e r g i s e s   t he   m o t o r   M1  to  r o t a t e   t h e  

b i n   100  to  t he   p o s i t i o n   B .  

As  t h e   b i n   100  r o t a t e s ,   t h e   s w i t c h   SW5  o p e n s .   R e l a y   R13 

is   r e l e a s e d   by  open   c o n t a c t   SW5.1.   C o n t a c t   SW5.2  is   o p e n e d  

in  t he   p i c k   c i r c u i t   of  r e l a y   R9,  w h i c h   i s   h e l d   t h r o u g h   c l o s e d  

c o n t a c t s   R9 .1   and  R 1 0 . 2 .   The  c o r n e r   of  t he   f i r s t   s e t   o f  

s h e e t s   c l e a r s   t h e   s t a p l e r   jaw  204  and  d e s c e n d s   on  to  t h e  

c a t c h e r   190  (FIG.   6 ) .  

When  t h e   b i n   r e a c h e s   t h e   p o s i t i o n   B,  t h e   s w i t c h   SW6 

c l o s e s   and  p i c k s   r e l a y   R10.  T h i s   r e l e a s e s   t he   r e l a y   R9  b y  

o p e n i n g   c o n t a c t   R 1 0 . 2   and  t h e   r e l a y   R10  i s   h e l d   t h r o u g h  

c l o s e d   c o n t a c t s   R 1 0 . 1   and  R 9 . 2 .   The  m o t o r   M1  c o n t i n u e s   t o  



r o t a t e   and  t h e   b i n   i s   moved  from  p o s i t i o n   B  t o w a r d s   p o s i t i o n  

A.  T h e  s w i t c h   SW6  in  t he   p i c k   c i r c u i t   of  r e l a y   R10  o p e n s ,  
b u t   t h e   r e l a y   i s   h e l d .  

The  c o r n e r   of  t h e   f i r s t   s e t   of  s h e e t s   e n t e r s   b e t w e e n   t h e  

j aws   202  and  204  of  t he   s t a p l e r   and  t he   s e n s o r   SEN.C  i s s u e s   a  

s i g n a l   to  p i c k   r e l a y   R11.  C o n t a c t   R 1 1 . 1   c l o s e s   to  o p e r a t e  

s i n g l e   s h o t   SSB  to  e n e r g i s e   s o l e n o i d   S5  t h r o u g h   c l o s e d   c o n -  

t a c t s   R 1 0 . 3   and  R 6 . 4 .   T h i s   o p e r a t e s   t he   s t a p l e r   to  s t a p l e  

t h e   c o r n e r   of  t h e   f i r s t   s e t   of  s h e e t s .   R e l a y   R8  is   r e l e a s e d  

by  o p e n i n g   of  c o n t a c t   R 1 1 . 2 .   C o n t a c t   R8.2   o p e n s   to  d e -  

e n e r g i s e   s o l e n o i d   S3  and  a l l o w   t h e   c a t c h e r   190  to  move  to  t h e  

s i d e   p o s i t i o n .   C o n t a c t   R8.3   o p e n s   to  r e l e a s e   r e l a y   R3  a n d  

s t o p   the   m o t o r   Ml  by  o p e n i n g   c o n t a c t   R 3 . 4 .   C o n t a c t   R 8 . 4  

c l o s e s ,   b u t   c o n t a c t   R l l . 4   o p e n s   to  p r e v e n t   h o l d i n g   of  r e l a y  

R3.  C o n t a c t   R8 .5   c l o s e s ,   b u t   c o n t a c t   R l l . 5   o p e n s   to  p r e v e n t  

p i c k i n g   of  r e l a y   R4.  S w i t c h   SW5  i s   o p e r a t e d   to  c l o s e   c o n -  

t a c t s   SW5.1  and  SW5.2  to  p i c k   r e l a y s   R13  and  R9.  C o n t a c t  

R 1 3 . 1   c l o s e s   in  t he   h o l d   c i r c u i t   of  r e l a y   R4,  i n e f f e c t i v e  

b e c a u s e   of  open   c o n t a c t   R l l . 5 .   C o n t a c t   R 1 3 . 2   o p e n s   in  a  p i c k  

c i r c u i t   of  r e l a y   R3,  i n e f f e c t i v e   b e c a u s e   of  open   c o n t a c t  

R 1 4 . 2 ,   and  c o n t a c t   R13 .3   c l o s e s   in  t h e   p i c k   c i r c u i t   of  r e l a y  

R6,  i n e f f e c t i v e   b e c a u s e   of  open   c o n t a c t   R 1 4 . 3 .   O p e n i n g   o f  

c o n t a c t   R9 .2   r e l e a s e s   r e l a y   R10,  and  c l o s u r e   of  c o n t a c t s   R 9 . 1  

and  R 1 0 . 2   h o l d s   r e l a y   R 9 .  

C l o s u r e   of  c o n t a c t   R l l . 3   c o m p l e t e s   a  c i r c u i t   t h r o u g h   a  

d e l a y   d e v i c e   w h i c h   p r o v i d e s   a  100  m i l l i s e c o n d   d e l a y   b e f o r e  

t h e   p i c k   c o i l   of  r e l a y   R3  i s   a c t i v a t e d .   T h u s ,   o p e r a t i o n   o f  

t h e   m o t o r   Ml  i s   d e l a y e d   to  e n s u r e   t h a t   t h e   b i n   100  r e m a i n s   i n  

p o s i t i o n   A  f o r   long   e n o u g h   to  e n s u r e   p r o p e r   s t a p l i n g .   T h e  

d e l a y   d e v i c e   may  be  a  d e l a y   r e l a y ,   a  s i n g l e   s h o t   m u l t i -  

v i b r a t o r   or  s i m i l a r   d e v i c e .  



D e l a y e d   p i c k i n g   of  t he   r e l a y   R3  e n e r g i s e s   t he   m o t o r   M1 

t h r o u g h   c l o s e d   c o n t a c t   R3.4  and  t he   b in   i s   r o t a t e d   f r o m  

p o s i t i o n   A  to   p o s i t i o n   B.  The  s e n s o r   SEN.C  g o e s   down  a n d  

r e l e a s e s   r e l a y   R11  and  t he   s w i t c h   SW5  o p e n s   to  r e l e a s e   r e l a y  

R13.  Wi th   t h e   c a t c h e r   190  in   t h e   s i d e   p o s i t i o n ,   t he   s t a p l e d  

c o r n e r   of  t he   f i r s t   s e t   of  s h e e t s   e m e r g e s   from  the   jaws  o f  

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

t h e   c o r n e r   of  t he   s e c o n d   s e t   of  s h e e t s   e n t e r s   b e t w e e n   t h e  

j a w s .  

The  s e n s o r   SEN.C  s e n s e s   t he   p r e s e n c e   of  t h i s   c o r n e r   a n d  

i s s u e s   a  s i g n a l   to  p i c k   r e l a y   R11  as  the   s w i t c h   SW6  c l o s e s .  

The  s o l e n o i d   S5  i s   e n e r g i s e d   as  above   d e s c r i b e d   to  e f f e c t  

s t a p l i n g ,   and  the   m o t o r   M1  is  s t o p p e d .   The  r e l a y   R10  i s  

p i c k e d   and  h e l d   and  the   r e l a y   R9  r e l e a s e d .   The  m o t o r   M1  i s  

r e s t a r t e d   a f t e r   t he   d e l a y   of  100  m i l l i s e c o n d s   and  the   b in   1 0 0  

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

s e c o n d   s e t   o f f   the   j a w s .   T h e s e   o p e r a t i o n s   a re   t h e n   r e p e a t e d  

as  n e c e s s a r y ,   u n t i l   a  s i g n a l   from  s e n s o r   SEN.B  i n d i c a t e s   t h a t  

the   h e i g h t   of  t he   p a p e r   s t a c k   in  b i n   100  i s   such   t h a t   b in   1 0 0  

m u s t   be  l o w e r e d .   T h i s   p i c k s   r e l a y   R12  and  c l o s e s   c o n t a c t  

R 1 2 . 1 ,   t h u s   p i c k i n g   r e l a y   R2  when  the   r e l a y   R3  is   n e x t  

r e l e a s e d   to  c l o s e   c o n t a c t   R 3 . 2 .   C o n t a c t   R12 .3   i s   o p e n e d   t o  

d i s a b l e   the   d e l a y   p i c k   c i r c u i t   to  r e l a y   R3.  When  the   s e n s o r  

SEN.C  p i c k s   t he   r e l a y   11,  t h e   c o n t a c t   R l l . 4   o p e n s   a n d  

r e l e a s e s   the   r e l a y   R3.  The  s o l e n o i d   S5  i s   e n e r g i s e d   by  t h e  

s i n g l e   s h o t   SSB  and  t h e   s t a p l e r   o p e r a t e d .   R e l a y   R2  i s   p i c k e d  

and  e n e r g i s e s   t he   m o t o r   M1  to  l o w e r   the   b i n   100  u n t i l   t h e  

s e n s o r   SEN.B  g o e s   up  and  r e l e a s e s   t he   r e l a y   R12.  T h i s  

r e l e a s e s   t he   r e l a y   R2  to  s t o p   the   m o t o r   M1  and  c l o s e s   t h e  

d e l a y   p i c k   c i r c u i t   to  r e l a y   R3,  so  t h a t   the   m o t o r   M1  i s  

e n e r g i s e d   a f t e r   t he   d e l a y   of  100  m i l l i s e c o n d s   to  r o t a t e   t h e  

b i n   100  f rom  p o s i t i o n   A. 



The  o p e r a t i o n   t h e n   p r o c e e d s   as  b e f o r e .  

When  t h e   l a s t   s e t   has   b e e n   s t a p l e d ,   t he   s e n s o r   S E N . C  

d o e s   n o t   i s s u e   a  s i g n a l   as  t h e   b i n   100  a p p r o a c h e s   t h e  

p o s i t i o n   A  and  o p e r a t e s   s w i t c h   SW5  to  p i c k   r e l a y s   R13  a n d  

R9.  The  s o l e n o i d   S5  i s   n o t   o p e r a t e d   b e c a u s e   the   r e l a y   R11  i s  

n o t   p i c k e d ,   so  t h a t   t h e   s t a p l e r   i s   n o t   o p e r a t e d .   The  r e l a y  

R4  i s   p i c k e d   by  c l o s u r e   of  c o n t a c t   R 1 3 . 1 .   T h i s   i l l u m i n a t e s  

t he   l i g h t   L1  by  c l o s i n g   c o n t a c t   R4 .2   and  p r e v e n t s   e n a b l e m e n t  

of  t h e   h o l d i n g   c i r c u i t   of  r e l a y   R3  by  o p e n i n g   c o n t a c t   R 4 . 1 .  

T h e r e a f t e r ,   t he   o f f s e t   s t a p l i n g   mode  s i g n a l   i s   r e m o v e d ,  

e i t h e r   m a n u a l l y   or   a u t o m a t i c a l l y ,   from  the   p i c k   c i r c u i t   o f  

r e l a y   R5.  C o n t a c t   R5.6   o p e n s   to  r e l e a s e   r e l a y   R7.  T h i s  

o p e n s   t h e   c o n t a c t   7 .2   to   d e - e n e r g i s e   t h e   s o l e n o i d   S4,  so  t h a t  

the   s t a p l e r   r e t u r n s   to  i t s   i n o p e r a t i v e   home  p o s i t i o n ,  

r e l e a s i n g   s w i t c h   SW7.  C o n t a c t   R5.4   o p e n s   to  d e - e n e r g i s e   t h e  

s o l e n o i d   S2,  wh ich   r e l e a s e s   t h e   l a t c h   60  to  e n g a g e   t he   arm  56 

when  t h e   m o t o r   M1  i s   n e x t   r o t a t e d .   C o n t a c t   R5.7   c l o s e s   a n d ,  

i f   t h e   s e n s o r   SEN.A  i s   o b s c u r e d ,   t h e   r e l a y   R2  is   p i c k e d   t o  

l o w e r   t h e   b i n   100  u n t i l   i t   i s   c l e a r .   C o n t a c t   R5 .2   o p e n s   t o  

r e l e a s e   t he   r e l a y   R4  and  e x t i n g u i s h   t h e   l i g h t   L l .  

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

s h o t   SSA,  w h i c h   p i c k s   t he   r e l a y   R1.  The  b i n   100  i s   e l e v a t e d ,  

as  d e s c r i b e d   a b o v e ,   u n t i l   t h e   up  l i m i t   s w i t c h   SW3  i s   c l o s e d ,  

p i c k i n g   t h e   r e l a y   R14.  As  d e s c r i b e d   a b o v e ,   t he   m o t o r   M2  i s  

d e - e n e r g i s e d   and  t he   m o t o r   M1  e n e r g i s e d   to  r o t a t e   t h e   b i n  

away  f rom  t h e   p o s i t i o n   A.  As  the   b i n   r e a c h e s   the   c e n t r a l  

p o s i t i o n ,   t h e   l a t c h   60  e n g a g e s   t h e   arm  56  and  t h e   c a r r i e r   26  

is   r e c i p r o c a t e d ,   w h i l s t   t h e   b i n   100  moves   to  p o s i t i o n   B  a n d  

b a c k   to   t h e   c e n t r a l   p o s i t i o n .   When  t h e   c a r r i e r   r e a c h e s   t h e  

s t o p s   32  and  34,  t h e   s w i t c h   SW1  i s   o p e r a t e d   to   open  c o n t a c t  



SW1.2  and  r e l e a s e   t h e   r e l a y   R3.  T h i s   s t o p s   t he   m o t o r   M1, 

The  s e n s o r   SEN.A  t h e n   p i c k s   t he   r e l a y   R2  t h r o u g h   now  c l o s e d  

c o n t a c t   R3.2  and  t h e   m o t o r   M2  l o w e r s   t h e   b in   100  u n t i l   c l e a r  

of  t he   s e n s o r .  

The  homing   p r o c e d u r e   s i g n a l   (FIG.   8A,  l i n e   805)  may  be  a  

s i g n a l   from  the   a s s o c i a t e d   c o p i e r   or  l i k e   d e v i c e   ( n o t   s h o w n ) ,  

or   from  a  down  c o u n t e r   t y p e   d e v i c e   as  d i s c l o s e d   i n  

E P - 0 0 0 2 3 1 7 .   T h i s   s i g n a l   i n d i c a t e s   to  t he   l o g i c   c o n t r o l  

s y s t e m   in  t h e   o f f s e t   c o l l a t i o n   mode  t h a t   t he   s h e e t   of  t h e  

l a s t   s e t   to  be  o f f s e t   c o l l a t e d ,   has   been   i n s e r t e d   i n t o   t h e  

b i n   100.   T h i s   s i g n a l   i n i t i a t e s   a  c o m p l e t e   homing  p r o c e d u r e  

as  d e s c r i b e d   a b o v e .  

In  t he   o f f s e t   s t a p l i n g   mode  and  b e f o r e   o f f s e t   s t a p l i n g  

can  t a k e   p l a c e ,   t he   i n j e c t o r   d i s a b l e   s o l e n o i d   S2  has  to  b e  

a c t i v a t e d   to  d i s e n g a g e   t he   d r i v e   f o r   t he   c a r r i e r   26  f rom  t h e  

m o t o r   M1.  The  p r e s t e p   r e l a y   R6  and  two  c o u n t   r e l a y   R8  a r e  

u sed   t o g e t h e r   a t   t he   s t a r t   of  t he   o f f s e t   s t a p l i n g   mode  t o  

e n s u r e   t h a t   the   f i r s t   s e t   or  job   is   p r o p e r l y   in  t he   jaws  o f  

s t a p l e r   d e v i c e   186  b e f o r e   s t a p l i n g   t a k e s   p l a c e .   The  d e l a y  

d e v i c e   (FIG.   8A,  l i n e   820)  p r o v i d e s   a  100  m i l l i s e c o n d   d e l a y  

b e f o r e   t h e   p i c k   c o i l   of  i n j e c t o r   m o t o r   r e l a y   R3  i s   a c t u a t e d .  

T h i s   i s   to  e n s u r e   t h a t   t he   s e t   or  job   in  t he   jaws  of  s t a p l e r  

d e v i c e   has   been   s t a p l e d   b e f o r e   t h e   b i n   100  i s   r o t a t e d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t he   s h e e t s   a r e   fed  s e r i a l l y  

to   t he   c o l l a t i n g   b i n   in  t he   same  d i s p o s i t i o n ,   o f f s e t t i n g  

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

a p p r e c i a t e d   t h a t   t h e   r e c i p r o c a t i n g   i n j e c t o r / g r i p p e r   d e v i c e s  

may  be  r e p l a c e d   by  c i r c u l a t o r y   i n j e c t o r / g r i p p e r   d e v i c e s  

o p e r a t i n g   in  s i m i l a r   f a s h i o n   to  t h o s e   of  E P - 0 0 0 2 3 1 7 ,   b u t  

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



1.  A p p a r a t u s   f o r   c o l l a t i n g   s e t s   of  s h e e t s ,   w h i c h   a r e  

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

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

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

s h e e t   f rom  a d j a c e n t   f i r s t   s h e e t s ,   and  means   to  i n s e r t  

i n d i v i d u a l   s h e e t s   of  t h e   n e x t   g r o u p   in  t h e   same  o f f s e t  

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

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

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

s h e e t s   of  t h e   same  s e t   to   form  c o l l a t e d   s e t s   of  s h e e t s ,  

c h a r a c t e r i s e d   in  t h a t   t he   means  (38)  to  i n s e r t   s h e e t s  

t r a n s p o r t s   a l l   s h e e t s   in  t he   same  d i s p o s i t i o n   r e l a t i v e   to   a  

s h e e t   p a t h   (18)  i n t o   a  b i n   (100)  fo r   r e c e i v i n g   t h e   s h e e t s ,  

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

h o r i z o n t a l   p l a n e   and  means   (88,   94)  to  c a u s e   o s c i l l a t i o n   o f  

t h e   b i n   to   e f f e c t   o f f s e t   s t a c k i n g .  

2.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  in  w h i c h   the   b in   ( 1 0 0 )  

i s   a l s o   m o v a b l e   v e r t i c a l l y .  

3.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  or   2,  i n c l u d i n g   m e a n s  

(124)  f o r   s e p a r a t i n g   a d j a c e n t   s t a c k e d   s h e e t s   a t   an  a p p r o -  

p r i a t e   l o c a t i o n   p r i o r   to   i n s e r t i o n   of  a  s h e e t .  

4.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  2  o r   3,  in  w h i c h   t h e  

means   (38)  to   i n s e r t   s h e e t s   i s   m o v a b l e   in  r e c i p r o c a t o r y  

f a s h i o n   i n t o   and  o u t   of  t he   b in   ( 1 0 0 ) .  

5.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   4,  in   w h i c h   t h e   means   ( 3 8 )  

i n c l u d e s   s h e e t  g r i p p i n g   means   (158 ,   160;  180 ,   182)  o p e r a b l e  

t o   open   a t   a  p o s i t i o n   of  t h e   means  (38)  o u t   of  t h e   b i n   ( 1 0 0 )  



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

t h e   means   (38)  t o w a r d s   t h e   b i n ,   and  to  open  to  r e l e a s e   a  
s h e e t   a t   a  p o s i t i o n   of  t h e   means  (38)  in  t h e   b i n .  

6.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   5,  in  w h i c h   the   means   ( 3 8 )  

i n c l u d e s   a  c a r r i e r   (26)  f o r   t he   s h e e t   g r i p p i n g   means  ( 1 5 8 ,  

160;   180,   182)  m o v a b l e   b e t w e e n   s t o p s   (32,   34;  48,  50)  a n d  

means   (53,   138;  146 ,   168)  to   c o o p e r a t e   to  e f f e c t   o p e n i n g   o f  

t h e   s h e e t   g r i p p i n g   means   w i t h   t he   c a r r i e r   a g a i n s t   t he   s t o p s .  

7.  A p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   i n c l u d i n g  

means   s e l e c t i v e l y   to  r e n d e r   i n a c t i v e   t he   means   (88,   94)  t o  

c a u s e   o s c i l l a t i o n   of  t h e   b i n .  

8.  A p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   i n c l u d i n g  

means   (52,   60,  56)  s e l e c t i v e l y   to  r e n d e r   i n a c t i v e   t he   m e a n s  

(38)  to  i n s e r t   s h e e t s .  

9.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   8  as  a p p e n d a n t   to  c l a i m s   2 

and  3,  h a v i n g   a  s t a p l i n g   s t a t i o n   (16)  i n c l u d i n g   a  s t a p l i n g  
d e v i c e   (186)  d i s p o s e d   a d j a c e n t   one  c o r n e r   of  t he   b in   ( 1 0 0 )  

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

s h e e t s   f o r   s t a p l i n g ,   t h e   means  (88,   94)  b e i n g   o p e r a b l e   t o  

o s c i l l a t e   the   b in   to  p r e s e n t   s u c c e s s i v e   s e t s   of  s h e e t s   to  t h e  

s t a p l i n g   d e v i c e   (186)  and  means  (55)  to   o p e r a t e   t he   s t a p l i n g  
d e v i c e   when  a  s e t   of  s h e e t s   is   in  p o s i t i o n .  

10.  In  s h e e t   c o l l a t i n g   a p p a r a t u s ,   a  m e t h o d   of  c o l l a t i n g   s e t s  

of  s h e e t s ,   wh ich   a r e   r e c e i v e d   s e r i a l l y   in  g r o u p s   of  s i m i l a r  

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

s h e e t s   in  the   same  d i s p o s i t i o n   r e l a t i v e   to  a  s h e e t   p a t h   i n t o  

a  b i n   f o r   r e c e i v i n g   t he   s h e e t s ,   o s c i l l a t i n g   the   b in   in  a  

s u b s t a n t i a l l y   h o r i z o n t a l   p l a n e   to  s t a c k   t he   s h e e t s   of  t h e  



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

d e m a r c a t i n g   e a c h   f i r s t   s h e e t   f rom  a d j a c e n t   f i r s t   s h e e t s ,  

t r a n s p o r t i n g   and  i n s e r t i n g   i n d i v i d u a l   s h e e t s   of  t he   n e x t  

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

s h e e t s ,   o s c i l l a t i n g   t h e   b i n   in  a  s u b s t a n t i a l l y   h o r i z o n t a l  

p l a n e   to  s t a c k   t h e   s h e e t s   of  t h e   n e x t   g r o u p   in  t h e   s a m e  

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

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

s h e e t s   of  s u b s e q u e n t   g r o u p s   and  o s c i l l a t i n g   t he   b i n   in   t h e  

same  m a n n e r ,   to  form  c o l l a t e d   s e t s   of  s h e e t s .  
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