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Mechanism  for  sequentially  separating  documents. 

A  machine  for  counting  cheques  or  other  documents  is 
provided  with  an  upper  bin  feed  means  (30b)  feeding  docu- 
ments  into  a  document  separation  means  (38b,  44).  A  pair  of 
opposed  guide  plates  (24,  26)  form  a  document  feed  path  be- 
low  the  document  separation  means,  one  of  the  plates  (24)  be- 
ing  fixed  in  position  between  parallel  support  plates  (20a)  of 
the  machine.  The  other  guide  plate  (26)  is  pivotally  supported 
relative  to  the  parallel  walls  near  one  end  and  releasably 

latched  relative  thereto  at  the  opposite  end.  The  pivotally  sup- 
ported  guide  plate  carries  operative  devices  including  the 
shafts  of  rotating  devices.  One  such  device  is  a  printer  roller 
(110).  The  guide  means  (26,  24)  terminates  above  a  generally 
horizontal  conveyor  (184)  which  runs  counter  to  the  direction 
of  feed.  The  documents  are  fed  successively  onto  the  convey- 
or  (184)  beneath  a floating  roller  (194)  which  allows  documents 
which  are  driven  to  move  as  far  as  the  drive  urges  them  and 
then  when  drive  ceases,  moves  the  documents  in  the  reverse 
direction  toward  a  collection  tray  (210).  A  further  roll  (199) 
holds  the  documents  in  fanned  out  position  so  that  they  may 
be  viewed  as  they  come  off  the  end  of  the  conveyor  and  before 
they  fall  into  the  tray. 



The  p r e s e n t   i n v e n t i o n   conce rns   an  improved  feed  m e c h a n i s m  

for  s e q u e n t i a l l y   s e p a r a t i n g   documents   i n c l u d i n g   s h e e t s ,   c o u p o n s ,  
and  o the r   types   of  shee t   m a t e r i a l   which  may  tend  to  be  s t u c k  

t o g e t h e r   in  the  course   of  h a n d l i n g .   The  mechanism  i n c l u d e s  

an  input   f eed ,   a  v a r i a b l e   date  drum,  an  e n d o r s i n g   sys t em,   and  

an  ou tpu t   s t a c k e r   sy s t em,   each  of  which  p a r t s   has  f e a t u r e s   o f  

n o v e l t y .   The  document  s e p a r a t o r   system  has  a  s t r i p p e r   o r  
document  s e p a r a t i o n   mechanism,   e n s u r i n g   p a s s a g e   of  only  one 
document  a t  a   t ime ,   of  the  type  covered   by  U.S.  P a t e n t   No. 

4 , 2 1 6 , 9 5 2   to  George  P.  M c I n e r n y .  

The  ou tpu t   s t a c k e r   sys tem  a lso   p r o v i d e s   a  b i l l   and  d o c u -  
ment  i n s p e c t i o n   c a p a b i l i t y   as  the  b i l l s   and  documents   a r e  

p r e f e r a b l y   moved  fo rward   toward  the  f r o n t   of  the  machine  and  

n e a t l y   f a l l   i n t o   the  s t a c k e r .   The  ou tpu t   s t a c k e r   is  of  a  f o r m  
which  avo ids   the  a g g r a v a t i o n   of  document  f ly   out  e x p e r i e n c e d  
in  some  d e v i c e s   of  the  p a s t .   I f   d e s i r e d ,   an  a l t e r n a t i v e  
s t a c k e r   can  be  p r o v i d e d   in  c o n j u n c t i o n   with  conveyor   b e l t  
r e v e r s a l .   However,   i f   a  s i n g l e   ou tpu t   s t a c k e r   is  e m p l o y e d ,  
the  c o n v e n i e n c e   of  an  input   bin  a c ro s s   the  top  and  ou tpu t   b i n  

a c r o s s   the  bot tom  is  a c h i e v e d .  

Very  high  speeds   have  been  a c h i e v e d   by  the  dev ice   of  t h e  

p r e s e n t   i n v e n t i o n   which  p e r m i t s   o p e r a t o r s   to  a ch i eve   much 
f a s t e r   p e r f o r m a n c e   and  g r e a t e r   p r o d u c t i o n   l e v e l s   with  h i g h e s t  
p o s s i b l e   a c c u r a c y   in  c o u n t i n g .   There  is  improved  p e r f o r m a n c e  
with  c e r t a i n   types   of  h a r d - t o - h a n d l e   d o c u m e n t s ,   i n c l u d i n g   l i m p  

paper   d o c u m e n t s ,   because   of  improvement s   to  the  paper   s e p a r a -  
t i o n   d e v i c e .   The  system  p e r m i t s   date  and  dry  ink  c a r t r i d g e  
chang ing   by  the  o p e r a t o r   wi th   a  minimum  of  p roblem  and  w i t h o u t  
the  need  to  remove  a  back  cover .   The  p r e f e r r e d   s t r u c t u r e   i s  

s u p p o r t e d   in  such  a  way  t h a t   a  p r i n t i n g   drum  moves  away  f r o m  
the  document  pa th   d e f i n i n g   wall   and  at  the  same  time  d i s e n g a g e s  
from  the  i n k i n g   system  s av ing   both  ink  and  wear  in  the  p r o c e s s .  
The  ink  c a r t r i d g e   or  r o l l e r   can  be  i n s e r t e d   and  removed  f r o m  

the  f r o n t   w i t h o u t   s e r i o u s   p r o b l e m s .   The  date  can  be  q u i c k l y  



a d j u s t e d   and  o t h e r   c h a n g e a b l e   i n f o r m a t i o n   can  be  q u i c k l y   p u t  
in  p l a c e ,   chang ing   what  is  to  be  p r i n t e d   on  the  documents   a s  
they  pass   t h r o u g h   the  p r i n t i n g   s t a g e .   The  date   drums  h a v e  
the  a d v a n t a g e   t h a t   they  are  u n i v e r s a l l y   a p p l i c a b l e   t h r o u g h o u t  
the  world   w i t h o u t   m o d i f i c a t i o n .   M u l t i p l e   u t i l i t y   is  p o s s i b l e  
t h r o u g h   use  of  s ix   i n d e p e n d e n t l y   a d j u s t e d   s t a b l e   p o s i t i o n e d  
t e n - d i g i t   number  b e l t s   whose  member  s e l e c t i o n   is  e a s i l y   a c c o m -  
p l i s h e d   by  f i n g e r   wheel  a d j u s t m e n t   by  the  o p e r a t o r .  

The  sys tem  is  p r e f e r a b l y   m i c r o p r o c e s s o r   c o n t r o l l e d   and  t h e  
c o n t r o l   l o g i c   is  a c c e s s e d   t h r o u g h   a  keyboa rd   and  p u s h b u t t o n s  
l o c a t e d   on  a  p a n e l   c o n v e n i e n t   to  the  o p e r a t o r .   The  m a c h i n e  
is  c apab l e   of  c o u n t i n g   and  at  the  same  time  may  endo r se   and  
date   p r i n t   on  documents   which  pass   t h r o u g h   i t .   The  c o n t r o l  

l o g i c   p e r m i t s   a u t o m a t i c   cut  off   a f t e r   a  p r e s e t   count .   The 

l o g i c ,   and  s e n s o r   means  s e n s i n g   the  removal   of  a  c o u n t e d  

b a t c h ,   can  i n i t i a t e   immedia te   a u t o m a t i c   p r o c e s s i n g   of  the  n e x t  
b a t c h .   The  c o n t r o l   a l so   a l lows   s e l e c t i v e   use  of  the  p r i n t e r  
f u n c t i o n s .   D iv ided   c o u n t e r   d i s p l a y s   are  p r e f e r a b l y   p r o v i d e d  
for   ease  in  r e a d i n g   o u t p u t s   and  can  be  made  to  p r e s e n t   b a t c h  
counts   or  t o t a l   counts   as  d e s i r e d .  

From  a  m e c h a n i c a l   s t a n d p o i n t ,   the  machine  of  the  p r e s e n t  
i n v e n t i o n   f u n c t i o n a l l y   s e r v e s   to  s e p a r a t e   documents   and  c o u n t  
them.  M e c h a n i c a l l y   the  machine  c o n s i s t s   of  a  frame  hav ing   a  
p a i r   of  spaced   g e n e r a l l y   p a r a l l e l   s u p p o r t i n g   w a l l s   and  means  
e x t e n d i n g   be tween   the  wa l l s   to  space  them  from  one  a n o t h e r .  

A  p a i r   of  guide  p l a t e s   are  a r r a n g e d   g e n e r a l l y   p e r p e n d i c u l a r   t o  
the  s u p p o r t i n g   w a l l s   and  p r o v i d e   p o r t i o n s   which  are  c l o s e l y  
spaced   from  one  a n o t h e r   and  form  a  document  guide  pa th   b e t w e e n  
them.  At  l e a s t   one  of  the  guide  p l a t e s   d e s i r a b l y   has  p i v o t a l  

s u p p o r t   means  t r a n s v e r s e   to  the  p a r a l l e l   s u p p o r t i n g   w a l l s  
a d j a c e n t   one  end  of  the  guide   p l a t e   whereby  the  p i v o t e d   g u i d e  
p l a t e   can  be  r o t a t e d   away  from  the  o t h e r   guide  p l a t e   about  t h e  

p i v o t a l   s u p p o r t   to  a f f o r d   acces s   to  the  guide  p a t h .   L a t c h  

means  can  be  p r o v i d e d   to  r e l e a s a b l y   hold  the  p i v o t a l   s u p p o r t  

p l a t e   in  i t s   pa th   d e f i n i n g   p o s i t i o n .   O p e r a t i v e   means,   s u c h  

as  r o l l e r s ,   b e l t s ,   c o n v e y o r s ,   p r i n t e r s ,   and  the  l i k e ,   a r e  



a r r a n g e d   to  act   upon  the  documents   p a s s i n g   a long  the  g u i d e  

pa th   and  may  be  s u p p o r t e d   on  the  r e s p e c t i v e   guide  p l a t e s   so  
tha t   they  have  o p e r a t i v e   p o s i t i o n s   e x t e n d i n g   or  e x t e n s i b l e   i n t o  

the  guide  p a t h .  

The  i n v e n t i o n   p r o v i d e s   a  compact  v e r t i c a l l y   o r i e n t e d  
machine  which  w i l l   f i t   i n to   a  very  smal l   space  and  p r o v i d e   a  

very  high  speed  r e a c t i o n   t h r o u g h   a l l   p h a s e s ,   some  of  w h i c h  
need  not  be  used  at  a l l   t i m e s .   The  mechanism  o v e r a l l   is  com- 
pact   and  needs  no  m a t e r i a l   i n c r e a s e   in  s i ze   to  accommodate  i t s  
e l e c t r i c   p a r t s .   A  p r e f e r r e d   s y s t e n   h a n d l e s   documents   a s  
smal l   as  38.mm  (1.5  inch)   wide  to  a  maximum  of  115  mm  ( 4 . 5  
i n c h e s )   wide  so  t h a t   l a r g e   commerc ia l   cheques  w i l l   e a s i l y   f i t  

i n to   the  dev ice   which  a l so   p r o v i d e s   a  225  mm  (8.75  i n c h e s )  
document  l e n g t h   feed  b i n .  

The  p r e s e n t   i n v e n t i o n   a l so   p r o v i d e s   at  l e a s t   four   m a j o r  

r e g i o n s   of  improvement   and  numerous  minor  a r e a s .  

Improved  S e p a r a t i n g   Means 

In  a c c o r d a n c e   with  one  a s p e c t   of  the  p r e s e n t   i n v e n t i o n ,  

a  machine  for  s e p a r a t i n g   documents   is  p r o v i d e d   wi th   a  f r a m e  

s u p p o r t i n g   two  f r i c t i o n   members  hav ing   opposed  f r i c t i o n   s u r -  
f a c e s .   One  of  the  opposed  f r i c t i o n   s u r f a c e s   is  a  f r i c t i o n  

drum  means  r o t a t a b l y   s u p p o r t e d   a long  i t s   a x i s .   The  o t h e r   f r i c -  
t i o n   s u r f a c e   is  a  r e s i l i e n t   e n d l e s s   f r i c t i o n   b e l t   s u p p o r t e d   by 
at  l e a s t   two  p a t h - d e f i n i n g   r o t a t a b l e   p u l l e y s   and  d e f l e c t e d  
and  r e s i l i e n t l y   deformed  between  sa id   at  l e a s t   two  p u l l e y s   by 
c o n t a c t   with  a  t h i r d   p u l l e y   c o a x i a l   w i t h ,   and  of  about  t h e  
d i a m e t e r   o f , t h e   drum  means.  Drive  means  d r i v e s   the  f r i c t i o n  
members  so  t h a t   t h e i r   f r i c t i o n   s u r f a c e s   move  in  o p p o s i t e   d i r e c -  
t i o n s   at  the  r e g i o n   of  d e f l e c t i o n , w h e r e b y   they  tend  to  move 
documents   p a s s i n g   between  them  in  o p p o s i t e   d i r e c t i o n s ,   t h e  
f r i c t i o n   s u r f a c e   moving  in  a  d e s i g n a t e d   fo rward   d i r e c t i o n  

hav ing   the  g r e a t e r   f r i c t i o n a l   e f f e c t .   The  s t r u c t u r e   so  d e f i n e d  
is  e s s e n t i a l l y   t h a t   of  U.S.  P a t e n t   No.  4 , 2 1 6 , 9 5 2   by  George  P.  

McInerny.   One  improvement   in  t h i s   s t r u c t u r e   compr i s e s   p r o v i d -  

ing  the  drum  s u r f a c e   wi th   s h a l l o w   g rooves   a long  e l e m e n t s   o f  



the  drum  s u r f a c e   p a r a l l e l   to  the  ax is   of  r o t a t i o n   to  p r o v i d e  
a l t e r n a t e   s h a l l o w   t e e t h - l i k e   and  grooved  a r eas   around  i t s  

p e r i p h e r y .   At  l e a s t   two  s i d e - b y - s i d e   drum  p a r t s   have  s u c h  

p a t t e r n s   of  g rooves   o f f s e t   from  one  a n o t h e r .   Another   i m p r o v e -  
ment  in  t h i s   s t r u c t u r e   is  p r o v i d i n g   the  f r i c t i o n - b e l t   d e f l e c -  
t i o n   p u l l e y   c o a x i a l   wi th   the  drum  means  with  a  groove  c r o s s -  
s e c t i o n   d i f f e r e n t   from  t h a t   of  the  b e l t   so  t h a t   b e l t   and  p u l l e y  
c o n t a c t   a r ea   is  m i n i m i z e d .  

R o t a t a b l e   P r i n t   Member 

In  the  s h e e t   p r i n t e r ,   the  frame  is  p r o v i d e d   to  s u p p o r t   a  
p r i n t   member  to  r o t a t e   about  an  a x i s .   The  p r i n t   member  h a s  
spaced  a p a r t   w a l l s   s u p p o r t e d   g e n e r a l l y   normal   to  s a i d   s h a f t  
and  s u p p o r t s   be tween  the  wa l l s   a  p l u r a l i t y   of  r o t a t a b l e   s h a f t s ,  
each  c a r r y i n g   at  l e a s t   one  t i m i n g   p u l l e y   f i x e d   to  each  s h a f t  
and  o t h e r   p u l l e y s   r o t a t a b l e   about  the  s h a f t .   A  p l u r a l i t y   o f  
e n d l e s s   p r i n t   b e l t s   in  the  form  of  t i m i n g   b e l t s   engage  a t  
l e a s t   the  t i m i n g   p u l l e y   f i x e d   on  one  of  s a id   s h a f t s   and  p u l l e y s  
on  o t h e r   s h a f t s .   Manual  means  is  p r o v i d e d   for   r o t a t i n g   e a c h  
s h a f t .   I n d e x i n g   means  is  p r o v i d e d   to  engage  each  b e l t   t o  
hold  the  b e l t   in  a  p l u r a l i t y   of  d i s c r e t e   p o s i t i o n s   r e p r e s e n t a -  
t i v e   of  p r i n t   p o s i t i o n s .  

P r i n t   Element  Suppor t   C o n s t r u c t i o n  

A  document  h a n d l i n g   d e v i c e   has  a  frame  and  a  d o c u m e n t  

guide  pa th   s u p p o r t e d   r e l a t i v e   to  the  f rame.   A  r o t a t a b l e   p r i n t  
dev ice   is  s u p p o r t e d   on  the  frame  and  has  a l t e r n a t i v e   s u p p o r t  
p o s i t i o n s ,   in  one  of  which  p o s i t i o n s   i t   c o n t a c t s   and  p r i n t s  

on  documents   in  s a i d   guide   pa th   and  in  the  o t h e r   of  w h i c h  

p o s i t i o n s   i t   is  removed  from  s a id   p a t h .   Means  on  s a id   f r a m e  

s e l e c t i v e l y   moves  the  r o t a r y   p r i n t   dev i ce   from  one  p o s i t i o n  

to  the  o t h e r .  

Document  Feed  and  I n s p e c t i o n   Means 

In  a  machine  for   s e p a r a t i n g   documents   so  t h a t   they  may  be  

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

t a l l y   o r i e n t e d   e n d l e s s   conveyor   b e l t   on  r o t a t a b l e   p u l l e y s .  

Means  is  p r o v i d e d   to  feed  the  documents   onto  the  conveyor   b e l t  



and  to  o r i e n t   the  s e p a r a t e d   documents   so  t h a t   they  assume  a 
major  d i r e c t i o n a l   component  in  a  d i r e c t i o n   p a r a l l e l   to  t h e  
e n d l e s s   b e l t   conveyor .   This  means  i n c l u d e s   d i r e c t i o n   c h a n -  

ging  means  and  r o t a t i o n a l   t r a i l i n g - e d g e - e n g a g i n g   means,   t h e  
l a t t e r   of  which  p r o v i d e s   m u l t i p l e   s h o u l d e r s   t r a n s v e r s e   t o  
the  d i r e c t i o n   of  document  motion  which  engage  the  t r a i l i n g  
edge  of  each  document  and  d i r e c t   i t   p o s i t i v e l y   downward .  
Drive  means  d r i v e s   the  conveyor   b e l t   in  o p p o s i t i o n   to  t h e  
d i r e c t i o n   of  document  feed  and  moves  the  t r a i l i n g - e d g e - e n g a g -  
ing  means  f a s t e r   than  document  motion  as  i t   l e a v e s   the  d i r e c -  
t i o n   changing   m e a n s .  

Drawings  of  the  P r e f e r r e d   Embodiment  of  the  I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   is  shown  in  a  p r e f e r r e d   embod imen t  
in  the  accompanying   d r a w i n g s ,   in  w h i c h : -  

F igure   1  is  a  f r o n t   e l e v a t i o n a l   view  of  the  p r e f e r r e d  
embodiment  of  the  p r e s e n t   i n v e n t i o n ,  

F igu re   2  is  a  s ide   e l e v a t i o n a l   view  as  viewed  a long  l i n e  
2-2  of  F igu re   1 ,  

F i g u r e   3  is  a  s ide   e l e v a t i o n a l   view  from  the  o p p o s i t e   s i d e  
as  viewed  a long  l i n e   3-3  of  F igu re   1 ,  

F igu re   4  is  a  s e c t i o n a l   view  t a k e n   a long  l i ne   4-4  o f  
F igu re   1 ,  

F i g u r e   4A  is  a  p a r t i a l   s e c t i o n a l   view  s i m i l a r   to  F i g u r e  
4  but  with  o p e r a t i v e   s t r u c t u r e   removed  and  s imply  l e a v i n g   t h e  
guide  p l a t e s ,  

F i g u r e   4B  is  a  s e c t i o n a l   view  t aken   a long  l i n e   4B-4B  o f  
F igu re   4A, 

F igu re   5  is  an  e n l a r g e d   f r o n t   e l e v a t i o n a l   view  t aken   a l o n g  
l i n e   5-5  of  F i g u r e   4  showing  the  document  s e p a r a t i o n   s t r i p p i n g  
s t r u c t u r e   of  the  p r e s e n t   i n v e n t i o n ,  



Figu re   6  is  a  s e c t i o n a l   view  t aken   a long  l i n e   6-6  o f  

F igure   5 ,  

F igu re   7  is  an  e n l a r g e d   f r o n t   e l e v a t i o n a l   view  t aken   a l o n g  
l i n e   7-7  of  F i g u r e   4  o m i t t i n g   p a r t   of  the  s t r u c t u r e   of  t h e  

p r i n t   d r u m ,  

F igu re   8  is  a  s ide   e l e v a t i o n a l   view  t aken   a long  l i n e   8 - 8  

of  F i g u r e   7 ,  

F igu re   9  is  a  s ide   e l e v a t i o n a l   view  t aken   a long  l i n e   9 - 9  
of  F i g u r e   7 ,  

F igu re   10  is  an  exp loded   p e r s p e c t i v e   view,  somewhat  

e n l a r g e d ,   showing  p o r t i o n s   of  the  p r i n t   drum  of  the  p r e s e n t  
i n v e n t i o n ,  

F i g u r e   11  is  an  e n l a r g e d   f r o n t   e l e v a t i o n a l   view  p a r t i a l l y  
cut  away  showing  the  p r i n t   drum  of  the  p r e s e n t   i n v e n t i o n  
removed  from  the  s t r u c t u r e ;  

F i g u r e   12  is  a  s e c t i o n a l   view  t aken   a long  l i n e   12-12  o f  

F i g u r e   1 1 ,  

F i g u r e   13  is  a  d e v e l o p e d   view  showing  the  c o n t r o l   s t r u c -  
t u r e   of  the  p r i n t   drum  of  F i g u r e   1 1 ,  

F igu re   14  is  an  e n l a r g e d   drawing  of  some  of  the  s t r u c t u r e  
shown  in  F i g u r e   4  showing  in  g r e a t e r   d e t a i l   the  conveyor   and  
the  a rea   of  the  p r i n t   drum  and  a  d i r e c t i o n   chang ing   and  p o s i -  
t i v e   feed  e l emen t   of  the  p r e s e n t   i n v e n t i o n ,  

F i g u r e   15  is  an  e n l a r g e m e n t   of  the  lower  p o r t i o n   o f  

F i g u r e   4  showing  in  g r e a t e r   d e t a i l   the  conveyor   and  c o l l e c t i o n  

m e a n s ,  

F i g u r e   15A  is  a  s e c t i o n a l   view  t aken   a long  l i ne   15A-15A 
in  F igu re   1 5 ,  



Figure   15B  is  an  e n l a r g e m e n t   of  a  r e g i o n   of  F igu re   15 

showing  document  d i r e c t i n g   m e c h a n i s m ,  

F igu re   16  is  a  view  s i m i l a r   to  F igu re   15  on  a  somewhat  

r educed   s c a l e   showing  an  a l t e r n a t i v e   embodiment  of  the  p r e s -  
ent  i n v e n t i o n   hav ing   a  b i d i r e c t i o n a l   conveyor   c apab l e   o f  

f e e d i n g   documents   i n to   two  c o l l e c t i o n   b i n s ,  

F igure   17  is  a  s c h e m a t i c   drawing  showing  the  d r i v e  
s t r u c t u r e   and  c o n n e c t i o n s   of  the  p r e s e n t   i n v e n t i o n ,   a n d  

F i g u r e . 1 8   is  a  d e t a i l e d   view  of  the  lower  s t r u c t u r e  

shown  in  F igu re   1  showing  some  of  the  s t r u c t u r e   which  i s  
broken   away  or  o m i t t e d   from  t h a t   F i g u r e .  

A  P r e f e r r e d   Embodiment  of  the  P r e s e n t   I n v e n t i o n  

R e f e r r i n g   f i r s t   to  F i g u r e s   1  t h r o u g h   4,  the  s t r u c t u r e  
shown  is  a  compact ,   g e n e r a l l y   v e r t i c a l l y   o r i e n t e d   d o c u m e n t  

s e p a r a t i o n   and  c o u n t i n g   dev ice   in  which  the  documents   a r e  
s t a c k e d   at  the  top  of  the  dev ice   in  a  feed  b in .   From  t h e  
bin  they  are  fed  downwardly  t h r o u g h   f r i c t i o n   s e p a r a t i o n  

means,   an  a c c e l e r a t i o n   s t a g e  f o r   s p a c i n g   documen t s ,   pa s t   a 
p r i n t e r   of  a  r o t a r y   drum  t y p e ,   p a s t   a  c o u n t e r ,   and  down  to  a' 

document  d i r e c t i o n   chang ing   means  and  p o s i t i v e   h o r i z o n t a l  
d i r e c t i o n   o r i e n t a t i o n   means  onto  a  h o r i z o n t a l   conveyor   a n d  
i n to   a  c o l l e c t i o n   b in .   The  r o t a r y   p r i n t e r   can  be  e n g a g e d  
or  d i s e n g a g e d   by  a  s p e c i a l l y   d e s i g n e d   o p e r a t i n g   s t r u c t u r e .  
The  conveyor   spaces   and  s e p a r a t e s   documents   so  t h a t   t h e y  

may  be  i n d i v i d u a l l y   o b s e r v e d   v i s u a l l y   b e f o r e   be ing   fed  i n t o  

a  s t a c k   in  the  c o l l e c t i o n   b in .   A l t e r n a t i v e l y ,   two  c o l l e c -  
t i o n   b ins   may  be  p r o v i d e d   at  o p p o s i t e   ends  of  a  r e v e r s i b l e  
h o r i z o n t a l   c o n v e y o r .  

R e f e r r i n g   s p e c i f i c a l l y   to  F i g u r e   1,  the  s t r u c t u r e   c o n -  
s i s t s   of  a  frame  20  composed  p r i m a r i l y   of  two  p a r a l l e l   m e t a l  

wa l l s   20a  and  20b  be tween  which  ex tend   v a r i o u s   f i x e d   and  mov- 

able  s t r u c t u r e s .   E x t e n d i n g   t r a n s v e r s e l y   of  the  two  w a l l s   2 0 a  

and  20b  are  f ive   s u p p o r t   rods  20c -20g ,   ( be s t   seen  in  F igure   4) 



which  ac t s   as  a  s t a b i l i z i n g   and  s p a c i n g   s t r u c t u r e   for   t h e  

wa l l s   and  on  which  some  of  the  s t r u c t u r e   may  be  s u p p o r t e d .  
A  s i n g l e   d r i v e   for   the  whole  dev ice   is  p r o v i d e d   by  a  m o t o r  
22  which  is  m e c h a n i c a l l y   s u p p o r t e d   on  the  wal l   20b  and  i s  

b e l t - c o n n e c t e d   in  a  d r i v e   sys t em,   as  w i l l   be  d e s c r i b e d   h e r e -  
a f t e r .  

A  shee t   me t a l   feed  p l a t e   24  e x t e n d s   in  a  s i nuous   p a t h  
between  the  w a l l s   20a  and  20b  between  the  s u p p o r t   rods  20c  
and  20d  (as  bes t   seen  in  F igu re   4)  and  d e f i n e s   a  documen t  

p a t h .   G e n e r a l l y   p a r a l l e l   to  the  feed  p l a t e   24  is  a  s e c o n d  
somewhat  s h o r t e r   shee t   me ta l   conveyor   p l a t e   26  which  g e n e r a l l y  
conforms  to  the  shape  of  the  feed  p l a t e   24  but  is  spaced  some-  
what  t h e r e f r o m .   The  conveyor   p l a t e   26  beg ins   a f t e r   the  s h e e t  
s e p a r a t i o n   means  and  ends  s h o r t l y   b e f o r e   the  end  of  the  f e e d  

p l a t e   24.  A  t r a y   28  p r o v i d e s   a  feed  bin  in  c o o p e r a t i o n   w i t h  
the  top  of  the  feed  p l a t e   2 4 .  

The  t r a y   28  r e c e i v e s   and  s u p p o r t s   documents   to  be  f e d  

t h r o u g h   the  sys tem.   F r i c t i o n   conveyor   b e l t s   30a  and  3 0 b ,  
a r r a n g e d   p a r a l l e l   to  one  a n o t h e r   and  t r a n s v e r s e   to  the  f e e d  

p l a t e   24,  move  the  bot tom  documents   in  the  t r a y   28  i n t o . t h e  
s e p a r a t i o n   means.  The  b e l t s   are  s u p p o r t e d   on  p u l l e y s   3 2 a  
and  32b  hav ing   s tub  s h a f t s   s u p p o r t e d   in  s l o t s   in  an  a c e t a l  
b lock   40  f i x e d   to  the  t r a y   28,  which  p u l l e y s   have  f r i c t i o n  

wheel  e x t e n s i o n s   34a  and  34b  which  p r o j e c t   above  the  r e s p e c -  
t i v e   b e l t   and  aid  the  i n i t i a t i o n   of  feed  i n t o   the  f r i c t i o n  

s e p a r a t i o n   means.  The  b e l t s   are  a l so   d i r e c t e d   over  i d l e r  

p u l l e y s   35  s u p p o r t e d   on  s tub  s h a f t s   which  are  a l so   s u p p o r t e d  
on  the  b lock   40  and  around  a  s h a f t   36  which  is  p r o v i d e d   w i t h  

g rooves   to  c o n t a i n   and  p r o v i d e   d r i ve   to  the  r e s p e c t i v e   f r i c -  
t i o n   b e l t s   30a  and  30b.  The  b e l t s   30a  and  30b  p r e f e r a b l y   a r e  
of  0 - r i n g   r u b b e r   c o n s t r u c t i o n   or  of  o t h e r   r e s i l i e n t   f r i c t i o n -  
al  m a t e r i a l ,   but  a l t e r n a t i v e l y   may  be  of  o t h e r   shape .   The 
f r i c t i o n   d r i v e   b e l t s   30a  and  30b  p r o j e c t   t h r o u g h   s l o t s   in  t h e  

t r a y   28  and  ex t end   above  the  t r a y   so  t h a t   documents   p l a c e d  
on  the  t r a y   w i l l   c o n t a c t   the  f r i c t i o n   b e l t s   and  be  moved  f o r -  
ward  and  s l i g h t l y   downward  a long  the  t r a y   i n to   the  nip  of  t h e  



f r i c t i o n   s e p a r a t i o n   m e a n s .  

The  f r i c t i o n   s e p a r a t i o n   means  compr i s e s   a  f r i c t i o n  

drum  c o n s i s t i n g   of  a x i a l l y   spaced  a p a r t   f r i c t i o n   drum  members  
38a  and  38b  of  equa l   d i a m e t e r   hav ing   a  high  f r i c t i o n   s u r f a c e  
and  i n t e n d e d   to  be  d r i v e n   in  the  fo rward   d i r e c t i o n   of  documen t  
movement  from  the  b in .   The  o r i e n t a t i o n   of  the  drum  members  
is  such  t h a t   they  advance  documents   t h r o u g h   the  sys tem  and  

downwardly .   Opposed  to  the  f r i c t i o n   drum  and  e x t e n d i n g   t h r o u g h  
a  s l o t   42  in  the  feed  p l a t e   24  is  a  f r i c t i o n   b e l t   44  which  i s  

p r e f e r a b l y   of  a  n o n - c i r c u l a r   c r o s s - s e c t i o n ,   and  p r e f e r a b l y ,  
for   example ,   of  a  r e c t a n g u l a r   c r o s s - s e c t i o n .   The  f r i c t i o n  

b e l t   44  is  s u p p o r t e d   on  r o t a t a b l e   p u l l e y s   46  and  48  w h i c h  

t o g e t h e r   with  a  p u l l e y   50  d e f i n e   the  pa th   of  the  f r i c t i o n  
b e l t   44.  The  p u l l e y   50  is  a  f r e e w h e e l i n g   p u l l e y   of  j u s t  
s l i g h t l y   s m a l l e r   d i a m e t e r   than  the  f r i c t i o n   drum  members  
38a  and  38b  p o s i t i o n e d   between  the  drums  and  e f f e c t i v e l y  
d e f l e c t i n g   and  s t r e t c h i n g   the  f r i c t i o n   b e l t   from  i t s   p a t h  
between  the  p u l l e y s   46  and  48  in  such  a  way  as  to  e l a s t i c a l l y  
deform  the  f r i c t i o n   b e l t .   The  f r i c t i o n   b e l t   44  is  of  e l a s t i c  
m a t e r i a l   such  as  r u b b e r   to  p e r m i t   i t ,   when  d e f o r m e d ,   to  a p p l y  
a  f r i c t i o n a l   f o r ce   oppos ing   normal  flow  of  documents   and  
a lso   to  deform  f u r t h e r   as  documents   pass  be tween  the  f r i c t i o n  
drum  and  the  f r i c t i o n   b e l t .   The  p u l l e y s   46  and  48  r o t a t a b l y  
s u p p o r t i n g   the  f r i c t i o n   b e l t   44  a r e ,   in  t u r n , - s u p p o r t e d   on 
s h a f t s   54  and  52,  r e s p e c t i v e l y .   The  s h a f t   54  a l so   c a r r i e s  
f r i c t i o n   members  56a  and  56b  which  are  spaced   l a t e r a l l y   on 
each  s ide   of  the  f r i c t i o n   b e l t   44  and  c a r r i e d   on  p u l l e y s   58a  
and  58b,  r e s p e c t i v e l y .  

The  f r i c t i o n   s u r f a c e s   of  the  drum  members  38a  and  38b 

are  p r o v i d e d   with  grooved  s u r f a c e s   as  shown,  whe re in   v e r y  
s h a l l o w   g r o o v e s ,   for   example ,   on  the  o rde r   of  0.8  mm  ( 1 / 3 2  
inch)   deep  are  p r o v i d e d   in  the  high  f r i c t i o n   m a t e r i a l   w h i c h  
is  of  h i g h e r   f r i c t i o n a l   e f f e c t   than  the  b e l t   44  so  as  to  t e n d  
to  move  the  documents   in  o p p o s i t i o n   to  the  b e l t   which  is  d r i v e n  
in  the  o p p o s i t e   d i r e c t i o n   by  the  d r i v i n g   p u l l e y   46  on  t h e  
s h a f t   54.  P r e f e r a b l y   t h e s e   g rooves   are  on  the  o rde r   of  2.5  mm 



(100  mi l s )   wide  and  are  cut  i n to   the  face   of  the  drum  members  
(or  feed  r o l l s )   a long  e l e m e n t s   t h e r e o f   p a r a l l e l   to  the  a x i s  
and  even ly   spaced   so  as  to  r e s u l t   in  a l t e r n a t e   groove  a n d  
t e e t h   around  the  c i r c u m f e r e n c e   of  the  drum  members  in  t h e  

high  f r i c t i o n   m a t e r i a l   t h e r e o f .   The  drum  members  38a  and  
38b  are  a l i g n e d   on  the  s h a f t   36  so  t h a t   the  g rooves   in  t h e i r  
f r i c t i o n   s u r f a c e s   60  are  a l t e r n a t e d ,   and  the  g rooves   of  one 
are  a l i g n e d   with  the  t e e t h   of  the  o t h e r .   The  e f f e c t   of  t h i s  

a r r a n g e m e n t   is  to  r e l i e v e   the  p inch   on  documents   which  t e n d  
to  s t i c k   t o g e t h e r ,   such  as  new  c u r r e n c y ,   due  to  i t s   c o a r s e  
t e x t u r e ,   upon  e n t e r i n g   the  s e p a r a t i o n   s t r i p p e r   a r ea .   The 
r e s u l t   of  the  improvement   is  t h a t   a  c o n s i d e r a b l y   lower  s t r i p p -  
er  f o r ce   is  r e q u i r e d   to  s e p a r a t e   coa r se   t e x t u r e d   documents   o r  
b i l l   c u r r e n c y .   There  is  a l so   l e s s   wear  on  the  s u r f a c e s   o f  
the  feed  drum  members  and  on  the  f r i c t i o n   b e l t   44.  A 
40  p e r c e n t   h i g h e r   speed  of  document  t h r o u g h p u t   was  made 
p o s s i b l e   in  one  p r e f e r r e d   embodiment  of  the  i n v e n t i o n   u s i n g  
t h i s   i m p r o v e m e n t .  

The  a d v a n t a g e   of  making  the  b e l t   44  of  n o n - c o n f o r m i n g  
shape  to  the  c r o s s - s e c t i o n a l   shape  of  the  p u l l e y   50  is  t o  

cause  a  r e d u c t i o n   of  f r i c t i o n .   The  c r o s s - s e c t i o n   of  t h e  
f r i c t i o n   b e l t   44  is  such  t h a t   i t   makes  c o n t a c t   with  the  p u l l e y  
50  only  at  the  o u t e r   edges  assuming  a  convex  shape  to  t h e  

p u l l e y   groove  in  c r o s s - s e c t i o n .   For  example ,   a  r e c t a n g u l a r  
b e l t   makes  no  c o n t a c t   wi th   the  c e n t r e   of  the  i d l e r   p u l l e y   5 0 ,  
t h e r e b y   r e d u c i n g   the  f r i c t i o n   on  the  i d l e r   p u l l e y   in  t h e  

c o u n t e r - r o t a t i n g   d i r e c t i o n .   F u r t h e r m o r e ,   a  r e c t a n g u l a r   o r  
f l a t   b e l t   s u r f a c e   a g a i n s t   c e r t a i n   types   of  documents   i m p r o v e s  
r e s u l t s .   An  improved  e f f e c t   is  a c h i e v e d   p a r t i c u l a r l y   on 
r e l a t i v e l y   limp  documents   which  tend   to  conform  to  the  b e l t   44 

p a s s i n g   over  the  i d l e r   p u l l e y   50  which  has  had  the  e f f e c t   o f  

making  the  documents   tend  to  h e s i t a t e   or  skew.  With  t h e  

p r e s e n t   i n v e n t i o n   t h e r e   is  e s s e n t i a l l y   no  skewing  of  d o c u -  

ments ,   p a r t i c u l a r l y   on  the  limp  con fo rming   document s .   T h u s ,  
t h e r e   is  no  need  for   m o d i f y i n g   the  s t r u c t u r e   in  ways  w h i c h  

slow  t h r o u g h p u t   so  t h a t   the  improved  s t r u c t u r e   avo ids   t h i s  

problem  and,  in  f a c t ,  a d d s   to  the  speed  of  t h r o u g h p u t   of  t h e  



documents   with  no  adve r se   e f f e c t .  

In  o t h e r   f u n d a m e n t a l   r e s p e c t s   the  s t r u c t u r e   of  the  f r i c -  

t i o n   s e p a r a t o r   is  t h a t   of  p r i o r   U.S.  P a t e n t   No.  4 , 2 1 6 , 9 5 2  
of  George  P.  M c I n e r n y .  

An  i m p o r t a n t   f e a t u r e   of  the  p r e s e n t   i n v e n t i o n   is  the  p r o -  
v i s i o n   of  the  high  f r i c t i o n   members  56a  and  56b  on  the  d r i v e  

s h a f t   54  o u t b o a r d   of  the  f r i c t i o n   b e l t   p u l l e y   46  and  r o t a t i n g  
in  o p p o s i t i o n   to  document  f low.  These  f r i c t i o n   members  f u n c -  
t i o n   a c r o s s   a  wide  space  at  the  edges  of  the  s t a c k   of  d o c u m e n t s  

on  the  f e e d - t r a y   28  to  hold  back  documents   o t h e r   than   t h e  

bot tom  document  and  most  i m p o r t a n t l y   to  shape  the  p i l e   o f  
documents   so  t h a t   the  documents   are  fed  i n to   the  f r i c t i o n  

s e p a r a t i o n   means  in  s e q u e n c e ,   from  the  bot tom  of  the  s t a c k .  

In  a d d i t i o n   to  the  f r i c t i o n   drum  members  38a  and  3 8 b ,  
t h e r e   is  spaced   outward  of  t h e s e   drum  members,   r e s p e c t i v e l y  
o p p o s i t e   the  f r i c t i o n   wheels   56a  and  56b,  a  p a i r   of  w h e e l s  
64a  and  64b  on  the  s h a f t   36,  p r o d u c i n g   a  somewhat  l e s s e r  
f r i c t i o n a l   e f f e c t   than  the  drum  members  but  of  the  same  d i a m -  
e t e r   as  the  l a t t e r   and  a r r a n g e d   so  t h a t   they  r o t a t e   with  t h e  
f r i c t i o n   drum  members  to  s u p p o r t   the  pack  and  hold  t h e  
documents   in  the  pa th   of  the  f r i c t i o n   wheels   56a  and  5 6 b ,  
t h e r e b y   p r e v e n t i n g   skew  and  p r o v i d i n g   s t a b i l i t y   a c r o s s   t h e  
document  s t a c k   a l l o w i n g   o f f - c e n t r e   s t a c k i n g   of  d o c u m e n t s .  
This  is  i m p o r t a n t   to  p e r m i t   v a r i a t i o n   in  the  l a t e r a l   p o s i t i o n  

on  cheques  for   example ,   when  an  e n d o r s e m e n t   is  p r i n t e d   i n  

o rde r   to  s e l e c t   e n d o r s e m e n t   l o c a t i o n .   As  a  p r a c t i c a l   p r o p o -  
s i t i o n ,   d o c u m e n t s  a r e   fed  by  the  b e l t s   30a  and  30_b  i n t o   t h e  

nip  of  the  drum  members  38a  and  38b  and  the  c o u n t e r -   r o t a t i n g  
f r i c t i o n   b e l t   44 .  

It  shou ld   be  no ted   in  p a s s i n g   t h a t ,   as  d e s c r i b e d   in  t h e  
U.S.  a f o r e m e n t i o n e d   p a t e n t ,   i t   is  p o s s i b l e   to  r e v e r s e   t h e  
f u n c t i o n s   of  the  f r i c t i o n   drum  and  the  f r i c t i o n   b e l t   by  m a k i n g  
s u i t a b l e   d e s i g n   changes   and  r e v e r s i n g   the  d i r e c t i o n   of  b o t h ,  

a l t h o u g h   the  a r r a n g e m e n t   shown  is  p r e f e r r e d .  



Now  g i v i n g   c o n s i d e r a t i o n   to  the  d r i v e ,   as  seen  in  F i g u r e s  
1  t h r o u g h   4,  the  motor  22  is  s u p p o r t e d   on  the  wa l l   20a  and  
i t s   s h a f t   22a  e x t e n d s   t h r o u g h   t h a t   wal l   to  s u p p o r t   a  p u l l e y  
66.  In  c o n n e c t i o n   with  the  d r i v e s ,   F i g u r e s   1,  2,  3,  and  4 

can  be  compared  wi th   F igure   17  to  show  the  v a r i o u s   d r i v e  

b e l t s ,   p u l l e y s ,   and  s h a f t s   i n v o l v e d .   I t   shou ld   be  no ted   t h a t  
the  s h a f t   22a  c a r r i e s   not  only  a  d r i ve   p u l l e y   66,  but  a l s o  

a  t i m i n g   d i sc   68  hav ing   p h o t o d e t e c t a b l e   t i m i n g   or  c lock  m a r k s  
68a  on  the  p e r i p h e r y   t h e r e o f .   As  be s t   seen  in  F i g u r e   2 ,  
these   t i m i n g   marks  are  p r e f e r a b l y   e q u a l l y   spaced  marks  w h i c h  

are  s ensed   by  a  p h o t o d e c t o r   70  and  the  p u l s e s   g e n e r a t e d   t h e r e b y  

may  be  u s e d  a s   t i m i n g   p u l s e s   or  a  c l o c k .   The  p u l l e y   66  i s  

p r e f e r a b l y   a  t i m i n g   b e l t   p u l l e y   and  is  used  wi th   a  t i m i n g  
b e l t   72  to  d r i v e ,   in  t u r n ,   a  dual   sheave  p u l l e y   74  which,   i n  

t u r n ,   d r i v e s   a  s h a f t   76.  The  s h a f t   76  e x t e n d s   t h r o u g h   t h e  
wal l   20b,  t h r o u g h   the  s t r u c t u r e   and  out  t h r o u g h   the  wal l   2 0 a ,  
to  c a r ry   a  f r i c t i o n   d r i ve   member  78.  The  f r i c t i o n   d r i v e  
member  78  is  c o n n e c t e d   to  the  s h a f t   76  by  a  c l u t c h - b r a k e  

a r r a n g e m e n t   s i m i l a r   to  the  system  d e s c r i b e d   in  the  U n i t e d  
S t a t e s   p a t e n t   a p p l i c a t i o n   of  George  P.  McInerny ,   S e r i a l   No. 

7 , 928 ,   f i l e d   J a n u a r y   30,  1979.  The  f r i c t i o n   d r i ve   member  7 8 ,  
in  t u r n ,   engages   a  f r i c t i o n   d r i v e   member  80  which  has  a  
f r i c t i o n   p o r t i o n   80a  and  a  p u l l e y   p o r t i o n   80b  on  a  s t u b s h a f t  
81  s u p p o r t e d   on  the  wal l   20a.  The  p u l l e y   p o r t i o n   80b,  in  t u r n ,  
d r i v e s   a  b e l t   82  which  d r i v e s   a  p u l l e y   84  on  the  s h a f t   3 6 ,  
the  s h a f t   on  which  the  f r i c t i o n   drum  members  38a  and  38b 

are  mounted  which  c a r r i e s   f r e e w h e e l i n g   p u l l e y   50.  The  s h a f t  
36  e x t e n d s   t h r o u g h   the  s t r u c t u r e   wa l l s   20a  and  20b  and  b e y o n d  
the  wa l l   20b  c a r r i e s   a  p u l l e y   36a.  The  p u l l e y   36a,  as  s e e n  
in  F i g u r e   2  is  p r e f e r a b l y   the  s h a f t   i t s e l f   which  may  be  

grooved   or  p r o v i d e d   wi th   f l a n g e s   to  s u p p o r t   and  guide  a  
b e l t   86  which ,   in  t u r n ,   d r i v e s   a  p u l l e y   88  on  the  s h a f t   5 4 .  
The  s h a f t   54  c a r r i e s   the  d r i ve   p u l l e y   46  which,   in  t u r n ,  
d r i v e s   the  c o u n t e r - r o t a t i n g   f r i c t i o n   b e l t   44.  I t   w i l l   be  
o b s e r v e d   by  the  n a t u r e   of  the  b e l t   c o n n e c t i o n   86  t h a t   t h e  
f r i c t i o n   b e l t   44  w i l l   be  d r i v e n   i n . t h e   o p p o s i t e   d i r e c t i o n  

from  the  d r i v i n g   d i r e c t i o n   of  the  drum  members  38a  and  38b .  



R e f e r r i n g   now  to  F igure   4,  i t   w i l l   be  seen  t h a t   a s  
documents   leave  the  f r i c t i o n   s e p a r a t i o n   means  p a s s i n g   o u t  

over  the  drum  formed  by  the  drum  members  38a,  38b  and  b e y o n d  
the  b e l t   44,  they  c o n t i n u e  t o   move  downwardly  between  t h e  

p l a t e s   24  and  26.  They  next  c o n t a c t   d r i ve   b e l t s   90  e a c h  

e x t e n d i n g   between  p u l l e y s   92  and  94  on  s h a f t s   96  and  9 8 ,  

r e s p e c t i v e l y .   The  b e l t s   90  f u n c t i o n   as  an  a c c e l e r a t o r   and  

are  d r i v e n   f a s t e r   than  the  drum  members  38a  and  38b,  i n  

o rde r   to  a c c e l e r a t e   s u c c e e d i n g   documents   as  they  leave   t h e  

s e p a r a t i o n   means  and  d e f i n e   a  space  between  them  so  t h a t   t h e y  

can  be  c o u n t e d .   Each  b e l t   90  e x t e n d s   i n to   the  space  b e t w e e n  
the  p l a t e s   24  and  26  t h r o u g h   s l o t s   p r o v i d e d   for   the  b e l t s .  
Because  the  documents   w i l l   c o n t a c t   the  b e l t s   90  b e f o r e   t h e y  
leave  the  s lower   s e p a r a t i o n   means,   i t   is  n e c e s s a r y   t h a t   b e l t s  

90  do  not  act  upon  documen t s ,   l e s t   they  t e a r   the  d o c u m e n t s  
s t i l l   in  c o n t a c t   with  the  drum  members  38a  and  38b.  H o w e v e r ,  
some  l i g h t   p r e s s u r e   is  a p p l i e d   t h r o u g h   l e a f   s p r i n g   members  89 
a t t a c h e d   to  the  document  p l a t e   26  by  f a s t e n i n g   means  93  a n d  

p r o v i d i n g   L-shaped   e x t e n s i o n s   91  which  p r o j e c t   t h r o u g h   s l o t s  
in  the  conveyor   p l a t e   26  to  c o n t a c t   documents   and  urge  t hem 

l i g h t l y   a g a i n s t   the  r e s p e c t i v e   conveyor   b e l t   90.  Each  b e l t  
90  is  opposed  by  an  i d l e r   r o l l e r   100  (bes t   seen  in  the  d e t a i l  
of  F i g u r e   14)  where  i t   is  seen  t h a t   i t   is  r o t a t a b l y   s u p p o r t e d  
on  a  s h a f t   102  by  means  of  a  s p r i n g   arm  104  f i x e d   to  t h e  
document  guide   26  by  an  a p p r o p r i a t e   f a s t e n e r   106.  The  r o l l e r s  
100  p r o v i d e   a  g r e a t e r   p r e s s u r e   a g a i n s t   the  documents   u r g i n g  
them  a g a i n s t   the  d r i ve   b e l t s   90.  Documents  p a s s i n g   the  i d l e r  
r o l l e r s   100  and  the  d r i v e   b e l t s   90  are  thus  p o s i t i v e l y  
b rough t   up  to  the  a c c e l e r a t e d   speed  of  the  b e l t s   90 .  

A  c l u t c h   75  and  a  brake  77  ( F i g u r e   1),   r e s p e c t i v e l y  
p r o v i d e d   between  the  p u l l e y   74  and  the  s h a f t   76  and  b e t w e e n  
the  s h a f t   76  and  the  d r i ve   member  78,  enab le   the  feed  d r i v e  
p r e c e d i n g   s h a f t   76  to  be  b raked   and  the  feed  of  d o c u m e n t s  

s t opped   a f t e r   a  p r e - s e l e c t e d   c o u n t ,   w i t h o u t   s t o p p i n g   d r i v e   o f  
the  lower  p a r t   of  the  machine  which  is  employed  to  f i n i s h  

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



In  t h i s   r e g i o n ,   such  as  j u s t   below  the  d r i ve   b e l t s   9 0 ,  
is  l o c a t e d   a  l i g h t   source   174a  on  the  feed  p l a t e   24  and  a  
p h o t o s e n s o r   174b  on  the  document  p l a t e   26.  A  l i g h t   beam 
from  the  source   174a  is  i n t e r r u p t e d   by  p a s s a g e   of  a  d o c u m e n t  
and  the  r e s u l t i n g   p u l s e ,   for   example ,   at  the  l e a d i n g   e d g e ,  
is  coun ted   by  s u i t a b l e   c o u n t e r   means,   not  shown.  

Below  the  c o u n t e r   is  the  p r i n t e r ,   the  p r i n t e r   may  be  

engaged  or  d i s e n g a g e d   depend ing   upon  whe the r   the  d o c u m e n t  
p a s s i n g   t h r o u g h   is  to  be  p r i n t e d .   The  p r i n t e r   a c t u a t i n g  
mechanism  in  F i g u r e s   7  t h r o u g h   9  is  e f f e c t i v e   to  p r i n t   when 

a  p r i n t   drum  110  is  in  the  p o s i t i o n   shown  in  s o l i d   l i n e s   i n  

F i g u r e s   8  and  9  and  w i l l   not  p r i n t   when  moved  to  the  d a s h e d  
l i n e   p o s i t i o n   of  t hose   same  F i g u r e s .   As  can  be  seen  i n  

F i g u r e s   8  and  9,  the  p r i n t e r   s t r u c t u r e   is  s u p p o r t e d   b e t w e e n  
b r a c k e t s   108a  and  108b  ( e .g .   s u p p o r t e d   on  the  document  p l a t e  
26).  These  b r a c k e t s ,   in  t u r n ,   s u p p o r t   the  p r i n t   drum  1 1 0 ,  
a  t r a n s f e r   r o l l e r   112  and  an  ink  r o l l e r   114.  The  n a t u r e   o f  
the  sys tem  is  such  t h a t   the  p r i n t   drum  110  may  be  moved  i n t o  
and  out  of  p r i n t i n g   p o s i t i o n   upon  demand  by  s o l e n o i d   a c t u a t o r s  
as  w i l l   be  e x p l a i n e d .   When  the  p r i n t   drum  110  is  in  the  d a s h -  
ed  l i n e   p o s i t i o n ,   i t   is  w i thd rawn   beh ind   the  document  p l a t e   26 

and  cannot   c o n t a c t   the  documents   moving  t h r o u g h .   In  t h e  
dashed  l i n e   p o s i t i o n   i t   w i l l   be  o b s e r v e d   t h a t   the  p r i n t  
r o l l e r   110  does  not  c o n t a c t   the  t r a n s f e r   r o l l e r   112.  S i n c e  
i t   is  r o t a t i o n   of  the  p r i n t   r o l l e r   t r a n s f e r r e d   to  the  t r a n s f e r  
and  i n k i n g   r o l l e r s   which  causes   ink  to  be  a p p l i e d ,   when  t h e  

p r i n t e r   r o l l e r   is  moved  i n to   the  dashed  l i n e   p o s i t i o n ,   no 
ink  is  a p p l i e d   s ince   i t   is  out  of  c o n t a c t   with  t r a n s f e r  
r o l l e r   112.  T h e r e f o r e ,   the  ink  r o l l e r   114  is  not  b e i n g  
e x h a u s t e d   and  the  t r a n s f e r   r o l l e r   112  is  not  be ing   worn,  n o r  
are  the  o t h e r   r o l l e r s   be ing   worn,  in  the  s i t u a t i o n   where  no 
p r i n t i n g   is  be ing   a c c o m p l i s h e d .  

A  p l a t e n   r o l l e r   176  for   the  p r i n t   r o l l e r   110  is  p r e f e r -  
ably  p r o v i d e d   wi th   a  cover  over  a  c y l i n d r i c a l   drum  s u r f a c e  
which  is  r e s i l i e n t   and  which  w i l l   y i e l d   under  p r e s s u r e .   The 
r e s i l i e n t   c o v e r ,   in  t u r n ,   is  coa t ed   wi th   an  ink  r e s i s t i n g  



cover  so  t h a t   the  ink  t ends   not  to  p e n e t r a t e   the  cover   and  

not  to  be  was ted   by  a b s o r p t i o n   w i t h i n   the  p l a t e n   r o l l e r .  

When  the  p r i n t   r o l l e r   is  in  c o n t a c t   with  the  p l a t e n   r o l l e r ,  
the  s o f t   cover  makes  the  p r i n t i n g   o p e r a t i o n   of  the  s t r u c t u r e  
smooth  and  q u i e t   so  t h a t   the  s t r u c t u r e   is  l e s s   no i sy   t h a n  

p r i o r   a r t   p r i n t e r s .  

R e f e r r i n g   to  F i g u r e s   7,  8 and  9,  the  p r i n t   r o l l e r   110  i s  

r o t a t a b l y   s u p p o r t e d   on  a  s h a f t   116  so  t h a t   when  the  s h a f t   i s  
f i x e d   in  n o n - r o t a t i n g   p o s i t i o n   r e l a t i v e   to  the  f rame,   t h e  

p r i n t   r o l l e r   110  can  r o t a t e   r e l a t i v e   to  i t .   The  p r i n t   r o l l e r  
is  not  r o t a t a b l y   d r i v e n   t h r o u g h   the  s h a f t ,   as  w i l l   be  l a t e r  

e x p l a i n e d .   The  p o s i t i o n i n g   of  the  p r i n t   r o l l e r   is  d e t e r m i n e d  

by  s i m i l a r   e c c e n t r i c s   118a  and  118b  on  o p p o s i t e   ends  of  t h e  
s h a f t   116.  The  p r i n t   r o l l e r   may  be  he ld   in  p o s i t i o n   by  s n a p  
r i n g s ,   or  o t h e r   c o n v e n t i o n a l   means.  Shaf t   e x t e n s i o n s   120a  
and  120b  are  o f f - c e n t r e   and  t h e i r   r o t a t i o n   w i l l   cause  t h e  
e c c e n t r i c s   to  p o s i t i o n   the  p r i n t   r o l l e r   110  in  the  p o s i t i o n  
shown  at  one  ext reme  and  in  the  dashed  l i n e   p o s i t i o n   in  t h e  

o p p o s i t e   e x t r e m e .   In  the  p o s i t i o n   shown,  a  crank  a c t u a t o r  
122a  has  been  moved  by  a  s o l e n o i d   a c t u a t o r   124  by  the  f o r c e  
of  a  p l u n g e r   126,  wi th   the  w i n d i n g   of  the  s o l e n o i d   124  k e p t  
e n e r g i z e d   to  m a i n t a i n   the  crank  a c t u a t o r   122a  in  the  p o s i t i o n  
shown.  The  s o l e n o i d   124  is  s u p p o r t e d   on  the  b r a c k e t   108a  by 
s t a n d o f f s   128a  and  128b.  S i m i l a r l y ,   a  crank  a c t u a t o r   122b 
is  d r i v e n   by  a  s o l e n o i d   130  t h r o u g h   i t s   p l u n g e r   132.  The 
s o l e n o i d   130  is  s u p p o r t e d   on  the  b r a c k e t   108b  by  s t a n d o f f s  
134a  and  134b  which  are  f i x e d   t h e r e t o .   The  a r r a n g e m e n t   i s  
such  t h a t   when  the  s o l e n o i d   124  is  a c t u a t e d   and  e n e r g i z e d ,   t h e  
s o l e n o i d   130  is  d e e n e r g i z e d .   When  the  s o l e n o i d   130  is  e n e r -  
g i z e d ,   the  s o l e n o i d   124  is  d e e n e r g i z e d .   In  t h i s   way,  a  p o s i -  
t i v e   a c t i o n   occurs   to  move  the  p r i n t   r o l l e r   i n to   p r i n t i n g   p o s i -  
t i o n   and  out  of  p r i n t i n g   p o s i t i o n .   I t   w i l l   be  c l e a r   to  t h o s e  
s k i l l e d   in  the  a r t   t h a t   o t h e r   means  of  r e p o s i t i o n i n g   the  p r i n t  
r o l l e r   can  be  used  and  the  dev ice   shown  us ing   crank  a r m s ,  
e c c e n t r i c s   and  s o l e n o i d   a c t u a t o r s   is  a  m a t t e r   of  c h o i c e ,   b u t  
does  p r o v i d e   a  s imple   p r e f e r r e d   c o n s t r u c t i o n .  



F u r t h e r m o r e ,   the  s t r u c t u r e   shown  a l so   p r o v i d e s   a  s i m p l e  

e a s i l y   a c c e s s i b l e   a r r a n g e m e n t   whereby  the  whole  p r i n t i n g  

sys tem  may  be  e a s i l y   a c c e s s e d   for   m a i n t e n a n c e   p u r p o s e s .   The 
t r a n s f e r   r o l l e r   112  is  p o s i t i o n e d   such  t h a t   i t   is  beh ind   t h e  

r e s t   of  the  s t r u c t u r e   and  is  s u p p o r t e d   on  an  axle  136.  I t  

n o r m a l l y   r e q u i r e s   l e s s   a t t e n t i o n   t h a t   the  ink  r o l l e r   114  w h i c h  
is  s u p p o r t e d   on  C-shaped   b r a c k e t s   142a,  142b  by  a  s h a f t   1 3 8 .  
The  s h a f t   138,  as  seen  in  F i g u r e s   8  and  9,  s l i d e s   w i t h i n  
h o r i z o n t a l   s l o t s   140a  and  140b,  and  i t   is  he ld   in  t h a t   p o s i -  
t i o n   by  the  C-shaped   b r a c k e t s   142a  and  142b,  urged  i n t o   i l l u -  
s t r a t e d   s t a b l e   open  or  c l o s e d   p o s i t i o n s   by  o v e r c e n t r e   s p r i n g s  
141a  and  141_b,  r e s p e c t i v e l y ,   each  of  which  p i v o t s   about  a  
p i v o t   pin  144a  or  144b  r e l a t i v e   to  the  r e s p e c t i v e   s u p p o r t  
b r a c k e t   108a  or  108b.  When  the  C-shaped   b r a c k e t s   are  in  t h e  
s o l i d   l i n e   p o s i t i o n s ,   the  s h a f t   138  is  he ld   in  p o s i t i o n ,   b u t  
when  they  are  moved  to  the  dashed  l i n e   p o s i t i o n s ,   the  s h a f t  
138  is  e a s i l y   removed  from  each  of  the  s l o t s   140a  and  140b 
and  the  ink  r o l l e r   114  may  be  removed  for  r e p l a c e m e n t .   When 
the  p r i n t   r o l l e r   110  is  moved  to  i t s   dashed  l i n e   p o s i t i o n ,  
the  member  b e l t s   can  be  very  e a s i l y   a d j u s t e d   in  t h a t   p o s i t i o n  
w i t h o u t   i n t e r f e r e n c e   by  the  t r a n s f e r   r o l l .   Thus,  the  s u p p o r t  
p e r m i t t e d   by  the  b r a c k e t s   108a  and  108b  p l a c e s   the  p r i n t  
s t r u c t u r e   in  the  f r o n t   of  the  machine  where  i t   is  e a s i l y  
a c c e s s i b l e   and  where  i t   can  be  m a i n t a i n e d   w i t h o u t   d i f f i c u l t y  
and  g r e a t   e x p e n s e .   The  p r i n t   r o l l e r   110  is  he ld   in  s u p p o r t  
s l o t s   in  the  b r a c k e t s   108a  and  108b  by  d r i v e   b e l t s   146a  and  
146b  p a s s i n g   around  the  p r i n t   r o l l e r   and  p u l l e y s   170.  The 
b e l t s   can  e a s i l y   be  removed,   a l l o w i n g   removal   of  the  p r i n t  
r o l l e r   110  from  the  s u p p o r t   b r a c k e t s   108a  and  108b  for   c l e a n i n g .  

The  p r i n t   r o l l e r   is  very  e a s i l y   a d j u s t e d   as  w i l l   be  a p p a r -  
ent  by  r e f e r e n c e   to  F i g u r e s   10,  11,  12,  13.  F i g u r e   10  shows 

how  e n d w a l l s   148a  and  148b  and  s i d e w a l l   segments   150  of  t h e  
s t r u c t u r e   of  the  p r i n t   r o l l e r   f i t   t o g e t h e r .   This  can  be  

seen  as  an  assembly   in  F i g u r e   11  where  the  wa l l s   148a  a n d  
148b  are  he ld   t o g e t h e r ,   yet  spaced   a p a r t ,   by  the  t h r e e   s h e e t  
me ta l   segments   150  and  by  a  p l u r a l i t y   of  screws  147.  Pins  149 

serve   the  f u n c t i o n   of  i n d e x i n g   members  as  w i l l   be  d e s c r i b e d .  

As  seen  in  F igu re   10,  each  endwal l   p r o v i d e s   a  p u l l e y   or  c i r c u m -  



f e r e n t i a l   groove  148b-1  and  a  c i r c u m f e r e n t i a l   groove  1 4 8 b - 2  

which  engages   ends  150b  of  the  shee t   meta l   c r y l i n d r i c a l   s e g -  
ments  150.  The  shee t   meta l   c y l i n d r i c a l   segments   are  p r o v i d e d  
with  f i n g e r s   150a  which  d e f i n e   s l o t s   be tween  them  t h r o u g h  
which  p r i n t   b e l t s   161  p r o t r u d e   and  are  a c c e s s i b l e   for  p r i n t -  

ing ,   as  w i l l   appear   h e r e a f t e r .   The  broad  a reas   of  the  s e g -  
ments  may  be  p r o v i d e d   with  an  ink  stamp  of  r u b b e r   or  o t h e r  
c o n v e n t i o n a l   m a t e r i a l   with  a  s e l e c t e d   legend  to  be  p r i n t e d ,  
such  as  " p a i d " .  

The  e n d w a l l s   148a,  148b  a l so   act  to  s u p p o r t   a  p l u r a l i t y  
of  s h a f t s   which  act  as  d r i ve   s h a f t s   for   p u l l e y s   s e c u r e d   t o  
them  and  as  s h a f t s   about  which  f r e e w h e e l i n g   p u l l e y s   f r e e l y  
r o t a t e   as  w e l l .   As  seen  in  F igu re   12  where  the  r e l a t i v e  

a r r a n g e m e n t   of  the  p a r t s   is  i l l u s t r a t e d   and  in  F igure   13  w h e r e  
a  s c h e m a t i c   or  d e v e l o p e d   view  is  shown  to  give  a  b e t t e r   i m p r e s -  
s ion   of  the  o v e r a l l   s t r u c t u r e ,   t h e r e   are  t h r e e   main  s h a f t s   1 5 4 ,  
156  and  158,  each  of  which  c a r r i e s   a  p l u r a l i t y   of  p u l l e y s   160 

each  with  i t s   own  hub  160a.  The  space  between  the  p u l l e y s  
and  one  endwa l l   is  f i l l e d   by  a  s p a c e r   162  and  the  hubs  of  t h e  

p u l l e y s   are  d e s i g n e d   so  t h a t   the  p u l l e y s   are  p r o p e r l y   s p a c e d  
and  p o s i t i o n e d   r e l a t i v e   to  one  a n o t h e r   to  s u p p o r t   six  b e l t s  
161  r e q u i r e d   for   the  d a t e s .   Only  one  p u l l e y   is  f i x e d   to  e a c h  
of  the  s h a f t s   154,  156  and  158.  In  the  case  of  the  s h a f t  
154,  i t   is  the  f i r s t   p u l l e y   160-1  f i x e d   by  a  set   screw,   o r  
o t h e r   s u i t a b l e   means,   t h r o u g h   i t s   hub.  P u l l e y   160-3  is  s i m i -  

l a r l y   f i x e d   to  the  s h a f t   156  and  p u l l e y   160-5  to  the  s h a f t  
158.  As  bes t   seen  in  F igu re   12,  the  s o - c a l l e d   " p u l l e y s "   160 

are  p r e f e r a b l y   t i m i n g   b e l t   p u l l e y s ,   g e a r - l i k e   s t r u c t u r e s  
which  engage  and  d r i ve   t e e t h - l i k e   p r o t r u s i o n s   on  each  of  t h e  

t i m i n g   b e l t s   161  or  case  them  to  assume  a  f i x e d   l a t e r a l   b e l t  

pa th   and  t r a c k   p r o p e r l y   over  the  o t h e r   f r e e w h e e l i n g   p u l l e y s .  
A d j u s t m e n t   knobs  154a,  156a  and  158a  are  f i x e d   to  t h e i r   r e s p e c -  
t i v e   s h a f t s   and  can  then  be  seen  to  a d j u s t   the  b e l t s   r e s p e c -  
t i v e l y   p o s i t i o n e d   by  t h e i r   p u l l e y s   160-1 ,   160-3  and  1 6 0 - 5 .  

The  i n t e r m e d i a t e   p u l l e y s   are  d r i v e n   in  a  somewhat  d i f f e r -  
ent  way  by  gear   c o n n e c t i o n s .   I n t e r m e d i a t e   r o t a t a b l e   s h a f t s  

164,  166  and  168  each  c a r r i e s   and  is  f i x e d   to  a  gear   164a,  1 6 6 a  



and  168a  which  engages   a  f u r t h e r   gear   164b,  166b  and  168b 

a t t a c h e d   to  the  p u l l e y s   160-2 ,   160-4  and  160-6  on  the  s h a f t s  
154,  156  and  158,  r e s p e c t i v e l y .   Thus,  the  s h a f t s   164,  166 

and  168  d r i v e   the  gears   and  e v e n t u a l l y   the  p u l l e y s   a r o u n d  
t h e s e   i n t e r m e d i a t e   s h a f t s   t h r o u g h   knobs  164c,  166c  a n d  

168c,  r e s p e c t i v e l y .   I t   is  t h e r e f o r e   p o s s i b l e   to  p o s i t i o n  
t i m i n g   b e l t s   b e a r i n g   p r i n t i n g   numbers  or  o t h e r   s e l e c t e d   c h a r a c -  
t e r s   d i s t r i b u t e d   around  t h e s e   p u l l e y s   and  i n d e p e n d e n t   of  t h e  
s e l e c t e d   p r i n t i n g   p o s i t i o n s   of  the  b e l t s   and  most  are  a t t a c h e d  
to  the  s h a f t   which  mere ly   p r o v i d e   the  s u p p o r t   and  axis   on 
which  f r e e w h e e l i n g   p u l l e y s ,   i n c l u d i n g   the  gear   d r i v e n   p u l l e y s  
r i d e .   In  o rde r   to  a c h i e v e   some  f i n i t e   a c c u r a t e   p o s i t i o n i n g ,  
t h e r e f o r e ,   i n d e x i n g   means  is  r e q u i r e d .   This  is  what  is  p r o v i d -  
ed  by  the  r e s p e c t i v e   i n d e x i n g   pin  149,  the  f u n c t i o n   of  w h i c h  
is  bes t   seen  in  F igure   12.  In  o rde r   to  f u n c t i o n   as  i n d e x i n g  

means,   however ,   the  p ins   might  engage  the  s l o t s   in  the  u n d e r -  
s i d e s   of  the  t i m i n g   b e l t s   members  used  for   the  p r i n t i n g   b e l t s .  

P r e f e r a b l y ,   however ,   the  o u t e r   f aces   of  the  p r i n t i n g   b e l t s   a r e  
a l so   t o o t h e d ,   wi th   the  p r i n t i n g   a reas   be ing   r a i s e d   and  t h e  

r e g i o n s   be tween  them  be ing   v a l l e y s   i n t o   which  the  p ins   149 

snug ly   f i t ,   urged  o u t w a r d l y   by  b e l t   r e s i l i e n c y   to  t h e r e b y  
index  and  hold  the  b e l t s   when  in  p r o p e r   p o s i t i o n .   E n g a g e m e n t  
of  the  o u t e r   s u r f a c e   of  the  b e l t s   p roves   to  be  a d v a n t a g e o u s  
as  w e l l ,   s i nce   i t   is  e f f e c t i v e l y   a c t i n g   a g a i n s t   the  n o r m a l  

t e n d e n c y   of  the  b e l t s   to  move  outward  as  they  are  r o t a t e d  

and,  t h e r e f o r e ,   a  more  p o s i t i v e   engagement   is  a c h i e v e d .  

F u r t h e r m o r e ,   the  r e s i l i e n c y   of  the  b e l t s   e n a b l e s   the  d r i v i n g  
fo rce   g e n e r a t e d   t h r o u g h   each  of  the  knobs  154a,  156a,  1 5 8 a ,  
164c,  166c  or  168c  to  d i s l o d g e   the  p ins   whenever   i t   is  n e c e s s -  

ary  to  r e p o s i t i o n   the  s e l e c t e d   b e l t   in  a n o t h e r   s e l e c t e d   p o s i -  
t i o n .   Thus,  u s i n g   s ix  b e l t s   a r r a n g e d   s i d e - b y - s i d e   in  t h i s  

way  i t   is  p o s s i b l e   to  give  two  d i g i t   r e p r e s e n t a t i o n s   of  e a c h  

of  month,   day  and  y e a r   with  very  s imple   m a n i p u l a t i o n   w h i c h  

can  be  a c h i e v e d   from  the  f r o n t   of  the  p r i n t e r   and  the  p r i n t  
r o l l e r   is  p r e f e r a b l y   moved  to  i t s   fo rward   p o s i t i o n   for  t h i s  

p r o c e d u r e .  

As  seen  from  F i g u r e s   1  and  4,  the  p r i n t   r o l l e r   is  s u p p o r t -  



ed  from  the  b r a c k e t s   108a  and  108b  by  the  e c c e n t r i c   s h a f t s  

120a  and  120b  s imply  by  p u t t i n g   those   s h a f t s   i n t o   f o r w a r d  

opening   s l o t s .   The  p r i n t   r o l l e r   110,  i t s e l f ,   as  p r e v i o u s -  

ly  m e n t i o n e d ,   is  r o t a t a b l y   s u p p o r t e d   on  the  s h a f t   116  and  

is  r o t a t a b l y   d r i v e n   by  the  b e l t s   146a  and  146b  which  as  s e e n  

in  F igure   4  ex t end   around  p u l l e y s   170  and  are  p a r t i a l l y   d e -  

f l e c t e d   by  the  p l a t e n   r o l l e r   1 7 6 .  

The  p l a t e n   r o l l e r   176  is  shown  in  c r o s s - s e c t i o n   in  F i g u r e  
15A  and  w i l l   be  seen  to  be  a  g e n e r a l l y   s p o o l - s h a p e d   r o l l e r  

hav ing   a  s o f t   r e s i l i e n t   m a t e r i a l   177  (such  as  p o l y u r e t h a n e )   f i l l -  

ing  out  t h e - r o l l e r   in  the  r e g i o n   o p p o s i t e   to  the  p r i n t   r o l l e r .  
Over  t h i s   r e s i l i e n t   m a t e r i a l   is  a  l a y e r   179  of  n o n - a b s o r b e n t  
m a t e r i a l   which  w i l l   not  absorb   ink  from  the  p r i n t   r o l l e r   b u t  
which  does  y i e l d   under   the  p r e s s u r e   of  the  s u r f a c e   of  t h e  

p r i n t   r o l l e r   and  p r o v i d e s   a  s o f t   y i e l d i n g   s u r f a c e   which  p e r -  
forms  more  q u i e t l y   in  i t s   p o s i t i o n   opposed  to  the  p r i n t  
r o l l e r   when  the  p r i n t   r o l l e r   is  moved  i n to   such  p o s i t i o n   f o r  

p r i n t i n g .   The  p l a t e n   r o l l e r   is  d r i v e n   by  a  s h a f t   178  and  
is  p r o v i d e d   with  f r i c t i o n a l   d r i v e   means  181  which  b e a r s  

a g a i n s t   the  b e l t s   146a  and  146b  to  d e f l e c t   t h e s e   b e l t s   i n  
t h e i r   pa th s   be tween  the  p r i n t   r o l l e r   110  and  the  p u l l e y s  
170,  as  bes t   seen  in  F igu re   4.  In  t h i s   c o n n e c t i o n   i t   s h o u l d  
be  no ted   t h a t   the  d r i ve   b e l t s   146a  and  146b  are  r e s i l i e n t  

so  t h a t   they  s t r e t c h   to  pe rmi t   the  r e p o s i t i o n i n g   of  the  p r i n t  
r o l l e r   out  of  i t s   p r i n t i n g   p o s i t i o n .   The  b e l t s   are  a l s o  
r emovab le   from  around  the  p r i n t  r o l l e r   and  over  the  ends  o f  
the  c rank  a c t u a t o r s   122a  and  122b  a l l o w i n g   the  p r i n t   r o l l e r  
to  be  w i t h d r a w n   from  the  s l o t   s u p p o r t s   in  the  b r a c k e t s   1 0 8 a  
and  108b.  In  o p e r a t i o n ,   i t   is  the  d r i ve   b e l t s   146a  and  
146b  which  hold   the  p r i n t   r o l l e r   in  i t s   p o s i t i o n   in  the  s l o t s .  

Thus,  the  a r r a n g e m e n t   p e r m i t s   very  easy  removal   of  the  p r i n t  
r o l l e r   for  r e p a i r   or  changes   in  the  s u b j e c t   m a t t e r   to  be  
p r i n t e d .  

In  t h i s   r e g a r d   a n o t h e r   s t r u c t u r a l   f e a t u r e   shou ld   be  n o t e d .  
It  is  p o s s i b l e   to  p i v o t   the  document  p l a t e   26  fo rward   a b o u t  
p i v o t   c o n n e c t i o n s   61a  and  61b,  seen  in  F igure   1,  which  p r o v i d e  



p i v o t   e x t e n s i o n s   t h r o u g h   the  s i d e w a l l s   20a  and  20b,  r e s p e c -  
t i v e l y .   This  e f f e c t   is  seen  bes t   in  F i g u r e   4A  which  c o r r e s -  
ponds  to  F i g u r e   4  but  has  the  s t r u c t u r e   s u p p o r t e d   on  t h e  
b r a c k e t s   removed  and  much  of  the  o t h e r   o p e r a t i o n a l   s t r u c t u r e  
o m i t t e d   for   the  sake  of  c l a r i t y .   As  bes t   seen  in  F i g u r e   1 ,  
t h e r e   are  a  p a i r   of  l a t c h   e l e m e n t s   63a  and  63b  a t t a c h e d   to  t h e  

p l a t e   26.  The i r   r e l a t i v e   p o s i t i o n   is  shown  in  F igure   4A  and  
t h e i r   f u n c t i o n   is  seen  bes t   in  F igure   4B.  In  t h a t   F i g u r e ,  
i t   is  shown  t h a t   the  l a t c h   e l e m e n t s   63a  p r o v i d e   c i r c u m f e r e n -  
t i a l   g rooves   i n t o   which  s p r i n g   loaded   p ins   are  urged  to  h o l d  
the  p l a t e   26  in  p o s i t i o n .   The  s p r i n g   loaded   p ins   are  p a r t  
of  d e t e c t   means  65a  and  65b  which  p e n e t r a t e   the  s i d e w a l l s  
20a  and  20b  a n d / o r   can  be  of  v a r i o u s   one  of  s e v e r a l   commer-  
c i a l l y   a v a i l a b l e   t y p e s .   Ring  bumpers  67a  and  67b  are  p r o v i d e d  
around  the  s t r u c t u r e   to  keep  the  p l a t e   26  out  of  a c t u a l   c o n -  
t a c t   with  the  s i d e w a l l s   20a  and  20b  and  o b v i a t e   a  p o t e n t i a l  
danger   of  s c r a t c h i n g   the  s i d e w a l l s .  

It  shou ld   be  noted   a l s o ,   t h a t   the  s t r u c t u r e   at  the  p r i n t e r  
l e v e l   is  d r i v e n   by  the  same  motor  22  as  can  be  seen  in  F i g u r e  
17  ( the  d r i v e   d i a g r a m ) .   More  s p e c i f i c a l l y ,   the  p u l l e y   74  i s  

a  two  sheave   p u l l e y   be tween  the  s m a l l e r   d i a m e t e r   of  w h i c h  
and  the  l a r g e r   d i a m e t e r   of  a n o t h e r   t w o - d i a m e t e r   p u l l e y   182  i s  

p l a c e d   a  d r i v e   b e l t   184.  The  p u l l e y   182  d r i v e s   the  s h a f t   178 
of  the  p l a t e n   r o l l e r   176  and  a ids   in  p r o p e r   p r i n t i n g   when 
the  p r i n t   r o l l e r   110  is  in  i t s   p r i n t i n g   p o s i t i o n .   As  s e e n  
in  the  d e t a i l e d   d rawings   of  F i g u r e   14  and  F igu re   15,  for   exam-  
p l e ,   a  p a i r   of  s a w - t o o t h e d   wheels   180  on  a  s h a f t   172  p r o v i d e  
s u c c e s s i v e   s h o u l d e r s   180a  which  c o n t a c t   the  t r a i l i n g   edge  o f  

documents   as  shown  in  the  i n s e t   d rawing   of  F i g u r e   15B.  T h i s  
is  because   the  o u t s i d e   d i a m e t e r   of  the  s a w - t o o t h e d   w h e e l s  
180  is  d r i v e n   f a s t e r   than  the  documents   move.  This  o c c u r s  
at  the  p o i n t   where  the  documents   are  l e a v i n g   the  guide  p l a t e s  
24  and  26  which  t h e m s e l e v e s   are  curved  to  aid  a  d i r e c t i o n  

chang ing   dev ice   and  which  is  f u r t h e r   a ided   by  the  c o o p e r a t i o n  
of  the  d r i v e   b e l t s   146a,  146b  which  d r i v e   the  p r i n t   r o l l e r  

110  from  the  s u r f a c e   of  the  p l a t e n   r o l l e r   176.  Thus,  t h e  

documents   l eave   the  guide   p l a t e s   24  and  26  with  t h e i r   d i r e c -  



t i o n   changed  from  an  e s s e n t i a l l y   v e r t i c a l   d i r e c t i o n   to  a  

d i r e c t i o n   hav ing   a  s u b s t a n t i a l   h o r i z o n t a l   component .   The 

s a w - t o o t h e d   wheels   180  are  d r i v e n   at  a  speed  which  i s  

g r e a t e r   than  the  speed  wi th   which  the  documents   pass  out  o f  

the  guide  means  24,  26.  The  lower  end  of  the  feed  p l a t e   24 

is  shaped  in  such  a  way  as  to  d e f l e c t   the  t r a i l i n g   edge  of  t h e  

documents   i n to   the  pa th   of  the  s a w - t o o t h   whee l s .   The  shape  o f  

each  s a w - t o o t h e d   wheel  is  such  t h a t   the  t r a i l i n g   edge  of  a 
document  engaged  by  a  saw  t o o t h ,   as  seen  in  F igure   15B,  w i l l  
be  d r i v e n   i n to   a  more  h o r i z o n t a l   p o s i t i o n .   When,  the  t r a i l -  

ing  edge  of  a  document  is  in  p o s i t i o n   to  be  c o n t a c t e d   by  a  
s h o u l d e r   180a  of  the  wheel  180  seen  in  F igure   15B,  the  s h o u l d e r  
w i l l   tend  to  d r i ve   the  t r a i l i n g   end  of  the  document  down-  

wardly   i n to   a  more  h o r i z o n t a l   o r i e n t a t i o n   onto  a  p a i r   o f  
low  f r i c t i o n   conveyor   b e l t s   1 8 4 .  

The  documents   are  a c c u m u l a t e d   on  the  conveyor   b e l t s   184 

which  are  s u p p o r t e d   at  o p p o s i t e   ends  by  drum  p u l l e y s   186  a n d  
188.  The  p u l l e y s   a re ,   in  t u r n ,   r o t a t a b l y   s u p p o r t e d ,   r e s p e c -  
t i v e l y ,   on  s h a f t s   190  and  192.  The  conveyor   b e l t s   are  a r r a n g e d  
so  t h a t   they  are  not  c o m p l e t e l y   h o r i z o n t a l   in  the  p a r t i c u l a r  
embodiment  but  s lope   s l i g h t l y   downwards  in  the  d i r e c t i o n   o f  
fo rward   motion  of  the  b e l t s .   This  s l o p e ,   as  shown,  moves 
documents   away  from  a  low  f r i c t i o n   drum  194  which  is  s u p p o r t e d  
to  v e r t i c a l l y   f l o a t   on  an  axle  196  w i t h i n   v e r t i c a l   s l o t s   198 
in  the  wa l l s   20a  and  20b  to  accommodate  movements  in  t h e  

conveyor   b e l t s   184.  The  bot tom  s u r f a c e   of  the  drum  194  i n  

c o n t a c t   with  the  b e l t s   184  r o t a t e s   and  moves  documents   b a c k  
in  the  same  d i r e c t i o n   as  the  conveyor   b e l t s .   Thus,  d o c u m e n t s  

moving  i n to   the  nip  between  the  drum  194  and  the  b e l t s   184 

w i l l   tend  to  be  moved  out  of  t h a t   p o s i t i o n   by  both  means  t h e r e -  

by  a f f e c t i n g   the  f o rward   h o r i z o n t a l   movement  of  the  d o c u m e n t s  
coming  out  of  the  guide  p l a t e s   24,  26 .  

The  l i g h t w e i g h t   low  f r i c t i o n   drum  194  w i l l   m a i n t a i n   a  
s u f f i c i e n t   t e n s i o n   on  the  low  f r i c t i o n   b e l t s   184  to  i n s t a n t l y  
d e c e l e r a t e   documents   once  they  are  out  of  the  d r i ve   b e l t s   146a  
and  146b.  However,   u s ing   the  drum  194,  while   they  are  u n d e r  



the  i n f l u e n c e   of  the  d r i v e ,   long  documents   are  able  to  be 
d r i v e n   between  the  drum  and  b e l t   but  i m m e d i a t e l y   r e v e r s e  
d i r e c t i o n   when  c l e a r   of  the  d r i v e   b e l t s .   This  d e s i r a b l e  

a r r a n g e m e n t   a l lows   a  f i x e d   d i s t a n c e   between  the  l a s t   d o c u m e n t  
d r i ve   member  and  the  drum  194  to  accommodate  s h o r t   and  l o n g  
documents   w i t h o u t   i n t e r v e n t i o n   by  u n s k i l l e d   u s e r s   to  m a n u a l l y  
or  o t h e r w i s e   a d j u s t   t h i s   common  s t a c k e r   space .   As  bes t   s e e n  
in  F igure   15B,  in  c o n v e n t i o n a l   s t a c k e r s   the  document  d i r e c t i o n  

does  not  r e v e r s e ,   with  the  consequence   t h a t ,   p a r t i c u l a r l y  
with  c u r l e d   edge  documen t s ,   the  documents   tend  to  fan  out  i n t o  
the  pa th   of  s u c c e e d i n g   documents   c a u s i n g   u n d e s i r a b l e   j a m s  
and  t e a r s   of  o r i g i n a l   and  n e g o t i a b l e   documents .   One  f e a t u r e  

of  the  s t a c k e r   a r r a n g e m e n t   d e s c r i b e d   is  t h a t   the  t r a i l i n g  
document  edge  is  s y s t e m a t i c a l l y   removed  from  the  pa th   of  t h e  

s u c c e e d i n g   documents   by  the  conveyor   b e l t s   1 8 4 .  

The  speed  of  the  conveyor   b e l t s   184  is  s e l e c t e d   to  c a u s e  
the  documents   to  o v e r l a p   as  shown  and  as  the  documents   r e a c h  
the  end  of  the  b e l t s ,   they  are  c o n t a c t e d   by  a  f l o a t i n g   r o l l e r  
199  hav ing   a  s h a f t   which  is  s u p p o r t e d   by  a  l e v e r   201  w h i c h  
is  p i v o t a l l y   mounted  on  a  b r a c k e t   205  which ,   in  t u r n ,   i s  

s u p p o r t e d   on  the  document  p l a t e   26.  Thus,  g r a v i t y   t ends   t o  
hold   the  r o l l e r   199  in  p o s i t i o n   on  top  of  the  d o c u m e n t s  

as  they  move  a long  the  conveyor   b e l t s   184  so  t h a t   they  p r o j e c t  
o u t w a r d l y   in  a  s o r t   of  c a n t i l e v e r   f a s h i o n   and  can  be  i n s p e c t e d  
b e f o r e   they  drop  upon  a  lower  conveyor   composed  of  a  p l u r a l -  
i t y   of,   and  in  the  p r e s e n t   i n s t a n c e   t h r e e ,   b e l t s   204.  P u l l e y  

g rooves   on  the  drum  p u l l e y   188  s u p p o r t   one  end  and  e f f e c t i v e l y  
d r ive   one  end  of  the  conveyor   b e l t s   204.  The  o t h e r   ends  o f  
the  b e l t s   204  are  s u p p o r t e d   on  p u l l e y s   206  about   a  s h a f t   208 

which  is  s u p p o r t e d   from  the  bot tom  of  a  c o l l e c t i o n   s h e l f   210 

by  a  s u i t a b l e   s u p p o r t   b r a c k e t   means  212.  The  s h e l f   210 
i t s e l f   is  p i v o t a l l y   mounted  on  a  s h a f t   207  by  s u i t a b l e   b r a c k -  
e ts   so  t h a t   i t   can  fo ld   up  a g a i n s t   the  machine  for   s h i p p i n g  
or  when  not  in  use.   The  conveyor   b e l t s   204  must  pass   t h r o u g h  
s l o t s   on  the  s h e l f   210 .  

The  a r r a n g e m e n t   shown  bes t   in  F i g u r e   15  f a c i l i t a t e s   v i s a -  



b i l i t y   of  the  documents   b e f o r e   they  are  s t a c k e d .   Drive  o f  

the  sys tem  is  a c c o m p l i s h e d   t h r o u g h   the  s m a l l e r   d i a m e t e r   o f  
the  dual  p u l l e y   182  t h r o u g h   a  d r i ve   b e l t   197  to  the  l a r g e r  
d i a m e t e r   of  dual   p u l l e y s   200.  The  s m a l l e r   d i a m e t e r   of  t h e  

dual   p u l l e y   200  a l so   accommodates   a  d r ive   b e l t   202  a l s o  

engag ing   a  p u l l e y   203.  The  conveyor   b e l t   d r i ve   drum  p u l l e y s  
188  d r i ve   the  i d l e r   drum  p u l l e y s   186  t h rough   b e l t s   184a  a n d  
184b.  As  can  be  seen ,   the  b e l t   is  d i v i d e d   i n to   two  b e l t s  
184a  and  184b  and  the  s h a f t   192  d r i v e s   the  r e a r   i d l e r   drum 

p u l l e y s   186  mounted  on  the  s h a f t   190  by  the  conveyor   b e l t s  
184a  and  l84b.   The  drum  p u l l e y s   188  p r o v i d e   i n d i v i d u a l   p u l l e y  

grooves   or  c h a n n e l s   to  accommodate  the  b e l t s   204  to  d r i ve   t h e  
f u r t h e r   i d l e r   p u l l e y s   206  on  the  s h a f t   208 .  

F i g u r e   16  shows  an  a l t e r n a t i v e   conveyor   and  c o l l e c t i o n  

means  a r r a n g e m e n t   in  which  the  p a r t s   are  shown  to  be  very  s i m i -  
l a r   at  the  end  of  the  feed  t h r o u g h   system  and,  t h e r e f o r e ,  
p a r t s   hav ing   c o r r e s p o n d i n g   f u n c t i o n s   are  given  s i m i l a r   n u m b e r s  
with  the  a d d i t i o n s   of  p r imes   t h e r e t o .   Thus,  for   example ,   g u i d e  

p l a t e s   24'  and  2 6 ' ,   drum  176'  and  b e l t   146b'  w i l l   coact   on 
documents   to  change  t h e i r   d i r e c t i o n   from  a  l a r g e l y   v e r t i c a l  

component  to  one  hav ing   a  s u b s t a n t i a l   h o r i z o n t a l   c o m p o n e n t .  
Again,   s a w - t o o t h e d   wheels   l80 '   w i l l   c o n t a c t   the  t r a i l i n g  
edge  of  the  documents   and  cause  them  to  be  d e f l e c t e d   downward-  
ly  i n t o   a  p r e d e t e r m i n e d   p o s i t i o n   r e l a t i v e   to  p r e v i o u s   d o c u m e n t s .  
R o l l e r s   194'  act   with  conveyor   184'  to  l i m i t   the  movement  o f  
the  documents   in  an  o r d i n a r y   c o u r s e .   The  conveyor   is  s u p p o r t -  
ed  on  drum  p u l l e y s   186'  and  188 ' .   In  t h i s   c a se ,   the  c o n v e y o r ,  
however ,   is  a r r a n g e d   g e n e r a l l y   h o r i z o n t a l l y .   A  f l o a t i n g   r o l l e r  
194'  is  aga in   p r o v i d e d   and  w i l l   take  i t s   d i r e c t i o n   of  r o t a t i o n  
from  the  d i r e c t i o n   imposed  upon  i t   by  the  conveyor   1 8 4 ' .  

The  p r i n c i p a l   d i f f e r e n c e   in  the  sys tem  of  F igu re   16  i s  

t h a t   i t   has  c o l l e c t i o n   bins   210a  and  210b  at  o p p o s i t e   e n d s  
of  the  conveyor   b e l t   and  by  r u n n i n g   the  conveyor   one  d i r e c t i o n ,  
one  of  the  b i n s ,   say,   210a  w i l l   be  f i l l e d .   By  r u n n i n g   i t   i n  
the  o p p o s i t e   d i r e c t i o n   from  the  d i r e c t i o n   of  the  F igure   15 

c o n s t r u c t i o n ,   for   example ,   b i n ,   210b  w i l l   be  f i l l e d .   Thus  



the  s t r u c t u r e   of  F i g u r e   16  has  a  d o u b l e - e n d e d ,   or  two  b i n ,  

c a p a c i t y .   I t   w i l l   be  no ted   t h a t   in  most  o t h e r   r e s p e c t s   t h i s  

p a r t i c u l a r   embodiment  is  s i m i l a r   to  the  one  p r e v i o u s l y  
d e s c r i b e d .  

R e f e r r i n g   now  to  F i g u r e   18  and  F i g u r e s   4A  and  4B,  a  
f e a t u r e   of  some  a d v a n t a g e   for   use  wi th   the  c o l l e c t i o n   t r a y   i s  

i l l u s t r a t e d   in  the  form  of  a  f i n g e r   s l o t   210a  e x t e n d i n g  
i n w a r d l y   backward  from  the  fo rward   edge  of  the  c o l l e c t i o n  

t r ay   210  and  e n a b l i n g   a  user   to  p ick   up  a  pack  of  c o u n t e d  
documents   such  as  cheques  or  b i l l s   by  p l a c i n g   one  of  h i s  

f i n g e r s   or  thumb  b e n e a t h   the  p i l e   and  opposed  f i n g e r s   a b o v e  
the  p i l e   to  remove  i t   from  the  t r a y .   Means  to  sense   t h e  

p a s s a g e   of  the  f i n g e r   or  thumb  t h r o u g h   the  s l o t   210a  i s  

p r o v i d e d   on  e i t h e r   s ide   of  the  s l o t   and  is  here   shown  as  a  
l i g h t   sou rce   218  and  a  p h o t o p i c k u p   220,  a l t h o u g h   the  s e n s o r  
could  be  of  any  s u i t a b l e   t ype .   In  t h i s   c a se ,   the  p a s s a g e  
of  the  f i n g e r   b r eaks   the  beam  from  the  source   218  to  t h e  

p ickup   220  and  causes   a  pu l se   which  is  p a r t i c u l a r l y   u s e f u l  
in  the  s o - c a l l e d   b a t c h i n g   f u n c t i o n   of  the  mach ine .   In  t h a t  
f u n c t i o n ,   r e p e a t e d   b a t c h e s   of  a  p r e d e t e r m i n e d   count  a r e  
d e s i r e d .   The  machine  is  set   fo r   t h a t   p u r p o s e ,   i . e .   to  c o u n t  
out  t h a t   p r e d e t e r m i n e d   count  and  s t o p .   Then,  when  the  u s e r  
p i cks   up  the  ba t ch   and  the  senor   220  sends  a  pu l se   s i g n a l ,   t h e  
machine  is  t u r n e d   on  aga in   to  count  a  f u r t h e r   ba t ch   and  t h i s  

p r o c e s s   can  be  done  r e p e a t e d l y ,   t h u s ,   s p e e d i n g   up  the  b a t c h -  
ing  p r o c e s s   i m m e a s u r a b l y   over  hav ing   to  push  s u i t a b l e   b u t t o n s  
at  each  o p e r a t i o n .  

F i g u r e   18  t o g e t h e r   wi th   F i g u r e   4A  a l so   shows  a  f e a t u r e  
which  i n v o l v e s   a  p a i r   of  b r a c k e t s   214  at  o p p o s i t e   ends  of  t h e  
c o l l e c t i o n   t r a y   210  by  which  the  t r a y   is  p i v o t a l l y   s u p p o r t e d  
on  p i v o t   members  207.  Each  p i v o t   207  r i d e s   in  a  s l o t   2 1 4 a  
which  a l lows   the  t r ay   to  be  p o s i t i o n e d   a long  the  l e n g t h   o f  
the  s l o t   as  wel l   as  be ing   r o t a t e d .   The  b r a c k e t   a l so   has  a  
tab  214b  which  is  i n t e n d e d   to  engage  a  stop  216a.  The  s t o p  
216a  is  formed  by  a  l ance   in  the  o t h e r w i s e   p l a n a r   shee t   m e t a l  

s top  member  216  in  which  the  l ance   is  made.  The  s top  member 



216  is  s u p p o r t e d   by  a d j u s t a b l e   screw  means  218  which  p r o v i d e s  

a  p i v o t   p o i n t   and  a  l o c k i n g   means  to  lock  the  s top  means  and  

i t s   stop  tab  216a  in  a  s e l e c t e d   p o s i t i o n .   The  p o s i t i o n  
s e l e c t e d   for   the  s top  means  d e t e r m i n e s   how  low  or  f l a t   t h e  

t r ay   210  w i l l   be  p e r m i t t e d   to  move  about  i t s   p i v o t   207  so 
t h a t   a  very  s imple   a d j u s t m e n t   of  the  a t t a c h m e n t   means  2 1 8 ,  
e s s e n t i a l l y   l o o s e n i n g   a d j u s t m e n t   of  the  member  216  and  

t i g h t e n i n g   of  the  f a s t e n i n g   means  218,  is  a l l   t h a t   is  r e q u i r e d  
for   r e a d j u s t m e n t .   The  tab  214b  w i l l   s t r i k e   the  l ance   s t o p  
216a  when  the  s l o t   214a  and  b r a c k e t   216a  has  a l lowed   the  t r a y  
to  move  to  the  back  or  to  the  l e f t   in  the  d rawing   so  t h a t   t h e  

p i v o t   207  is  in  the  fo rward   end  of  the  s l o t   as  shown.  If   t h e  

t r ay   is  p u l l e d   fo rward   r e l a t i v e   to  the  s l o t ,   the  tab  becomes  

d i s e n g a g e d   and  the  t r a y   may  be  f o l d e d   up  a g a i n s t   a  cover  o r  
c a s i n g   for   the  machine  (not  shown)  for   sh ipment   of  the  t r a y  
to  avoid   damage  of  what  would  o t h e r w i s e   be  a  v u l n e r a b l e   p i e c e  
of  the  e q u i p m e n t .  

I t   shou ld   be  u n d e r s t o o d   by  those   s k i l l e d   in  the  a r t   t h a t  
each  s e c t i o n   of  the  system  of  the  p r e s e n t   i n v e n t i o n   has  c e r t a i n  
f e a t u r e s   which  are  novel   and  t h i s   n o v e l t y   is  not  l i m i t e d   to  t h e  
s p e c i f i c   s t r u c t u r e   shown.  Thus,  i t   is  p o s s i b l e   to  modify  t h e  
s t r u c t u r e   shown,  modify  the  number  and  a r r a n g e m e n t   of  p a r t s  
and  s u b s t i t u t e   v a r i o u s   means  to  a c h i e v e   s i m i l a r   r e s u l t s .   A l l  
m o d i f i c a t i o n s   w i t h i n   the  scope  of  the  c la ims   are  i n t e n d e d   t o  
be  w i t h i n   the  scope  of  the  p r e s e n t   i n v e n t i o n .  



1.  A  machine  for   s e p a r a t i n g   documents   so  t h a t   they  may 
be  i n d i v i d u a l l y   i n s p e c t e d ,   c o m p r i s i n g   an  e n d l e s s   c o n v e y o r  
b e l t   (184)  and  means  (175,  146)  to  feed  documents   to  t h e  

conveyor   b e l t   (184)  and  o r i e n t   the  s e p a r a t e d   documents   t h e r e -  

on,  c h a r a c t e r i s e d   in  t h a t   t h e r e   is  p r o v i d e d   d i r e c t i o n   c h a n g i n g  
means  (24,  26)  and  r o t a t i o n a l   d o c u m e n t - t r a i l i n g   e d g e - e n g a g i n g  
means  (180)  p r o v i d i n g   m u l t i p l e   s t ep s   (180a)  t r a n s v e r s e   to  t h e  
d i r e c t i o n   of  document  m o t i o n ,   one  of  which  s t ep s   ( 1 8 0 a )  

engages   the  t r a i l i n g   edge  of  each  document  and  d i r e c t s   i t   p o s i -  
t i v e l y   downward;  and  d r i v e   means  (188)  which  dr ives ,  the   c o n v e y o r  
b e l t   (184)  in  o p p o s i t i o n   to  the  d i r e c t i o n   of  document  f e e d  

t h e r e t o ,   and  f u r t h e r   d r i v e   means  (146)  to  move  the  t r a i l i n g -  
e d g e - e n g a g i n g   means  (180)  f a s t e r   than  the  downward  movement  o f  
each  document  as  i t   l e a v e s   the  d i r e c t i o n   chang ing   means  
( 2 4 ,  2 6 ) .  > >  

2.  A  machine  as  c l a imed   in  c la im  1,  c h a r a c t e r i s e d   in  t h a t  
r o l l e r   means  (194)  is  p o s i t i o n e d   to  engage  the  conveyor   b e l t  
(184)  and  p r o v i d e   a  nip  with  t h a t   conveyor   b e l t   pa s t   w h i c h  
documents   can  be  p o s i t i v e l y   d r i v e n ,   but  which  s tops   the  d o c u -  
ments  once  p o s i t i v e   d r i v e   t h e r e t o   is  removed,   s a id   r o l l e r  
(194)  be ing   p r o v i d e d   w i t h . a   s h a f t   (196)  s u p p o r t e d   to  p e r m i t  
the  r o l l e r   (194)  to  r i d e   up  and  down  on  the  conveyor   b e l t  
(184)  and  to  be  d r i v e n   by  the  conveyor   b e l t   (184)  in  t h e  
d i r e c t i o n   of  conveyor   b e l t   movemen t .  

3.  A  machine  as  c l a imed   in  c la im  1  or  c la im  2,  c h a r a c t e r -  
i sed   in  t h a t   an  a d d i t i o n a l   f l o a t i n g   r o l l e r   (199)  is  p r o v i d e d  
at  the  d i s c h a r g e   end  of  the  conveyor   (184)  whereby  d o c u m e n t s  
tend  not  to  f a l l  o f f   the  end  of  the  conveyor   (184)  but  a r e  
c a n t i l e v e r e d   i n to   a  p o s i t i o n   above  a  c o l l e c t i o n   means  ( 2 1 0 )  
b e f o r e   they  f a l l   t h e r e o n t o ,   thus   m a i n t a i n i n g   p r o p e r   o r i e n t a t i o n  

and  p e r m i t t i n g   e x a m i n a t i o n   of  the  documents   in  the  p r o c e s s .  

4.  A  machine  as  c l a imed   in  c la im  3,  c h a r a c t e r i s e d   in  t h a t  
the  second  f loa t ing   r o l l e r   (199)  is  s u p p o r t e d   on  a  p i v o t e d   arm 
(201 ) ,   the  document  t r a i l i n g   e d g e - e n g a g i n g   means  be ing   a  s a w -  
t o o t h   s u r f a c e d   drum  (180)  p r o v i d i n g   s u c c e s s i v e   s h o u l d e r s   ( 1 8 0 a )  



a g a i n s t   which  the  t r a i l i n g   edges  of  documents   s u c c e s s i v e l y  

i m p i n g e .  

5.  A  machine  as  c l a imed   in  any  p r e c e d i n g   c l a i m ,  
c h a r a c t e r i s e d   in  t h a t   documents   l e a v i n g   the  end  of  the  c o n v e y o r  
b e l t   (184)  f a l l   onto  a  s lower   speed  conveyor   (204)  which  d i r e c t s  
them  to  a  c o l l e c t i o n   means  ( 2 1 0 ) .  

6.  A  machine  as  c l a imed   in  c la im  1  or  c la im  2,  c h a r a c t e r -  
i sed   in  t h a t   the  conveyor   b e l t   (184 ' )   is  r e v e r s a b l e   and  a 
bin  (210a,   210b)  is  p r o v i d e d   at  each  end  for  c o l l e c t i o n   o f  
documents   depend ing   upon  which  d i r e c t i o n   the  conveyor   b e l t  
( 184 ' )   is  o p e r a t e d .  

7.  A  machine  for  c o u n t i n g   documents   c o m p r i s i n g ,   a 
frame  hav ing   a  p a i r   of  spaced  g e n e r a l l y   p a r a l l e l   s u p p o r t i n g  
wa l l s   (20a,   20b)  and  means  (20c -20g)   e x t e n d i n g   between  t h e  
w a l l s   to  s u p p o r t   and  space  them  from  one  a n o t h e r ,   and  a  
p a i r   of  guide  p l a t e s   (24,  26)  a r r a n g e d   g e n e r a l l y   p e r p e n d i c u l a r  
to  the  s u p p o r t i n g   wa l l s   (20a,   20b)  and  hav ing   p o r t i o n s   w h i c h  

are  c l o s e l y   spaced   to  one  a n o t h e r   and  form  a  document  g u i d e  
pa th   between  them,  c h a r a c t e r i s e d   in  t h a t   at  l e a s t   one  o f  

sa id   guide  p l a t e s   (26)  has  p i v o t a l   s u p p o r t   means  (61a,   61b)  
t r a n s v e r s e   to  the  p a r a l l e l   s u p p o r t i n g   wa l l s   (20a,   20b)  a d j a c -  
ent  one  end  of  the  guide  p l a t e   (26)  whereby  the  p i v o t e d   g u i d e  
p l a t e   (26)  can  be  r o t a t e d   away  from  the  o t h e r   guide  p l a t e  
(24)  to  a f f o r d   a cce s s   to  the  guide  p a t h ,   and  l a t c h   means  ( 6 3 a ,  
63b)  to  hold   sa id   p i v o t e d   guide  p l a t e   (26)  in  i t s   guide  p a t h  
d e f i n i n g   p o s i t i o n ,   and  o p e r a t i v e   means  (60,  44,  90,  100,  1 7 6 ,  
146)  to  act   upon  documents   p a s s i n g   a long  the  guide  p a t h ,  
s u p p o r t e d   on  the  r e s p e c t i v e   guide  p l a t e s   (24,  26)  and  h a v i n g  
o p e r a t i v e   p o r t i o n s   e x t e n d i n g   or  e x t e n s i b l e   i n to   the  g u i d e  
p a t h .  

8.  A  machine  as  c l a imed   in  c la im  7,  c h a r a c t e r i s e d   in  t h a t  
the  o p e r a t i v e   means  i n c l u d e   r o t a t a b l e   e l e m e n t s   (38a,   38b,  176)  

r o t a t a b l e   about  axes  g e n e r a l l y   p a r a l l e l   to  the  guide  path   and 

p e r p e n d i c u l a r   to  the  p a r a l l e l   s u p p o r t i n g   wa l l s   (20a,   20b)  

i n c l u d i n g   a  p l u r a l i t y   of  p a r a l l e l   d r i v e n   s h a f t s   (36,  54,  7 6 ,  



178,  192)  which  ex t end   t h r o u g h   the  p a r a l l e l   s u p p o r t i n g   w a l l s  

(20a,   20b)  and  d r i v e   i n t e r c o n n e c t i o n   means  (66,  72,  74,  1 8 4 ,  

197,  202)  are  p r o v i d e d   o u t s i d e   of  at  l e a s t   one  of  s a id   w a l l s ,  

whereby  r o t a t a b l e   s h a f t s   are  i n t e r c o n n e c t e d   with  d r i v e   means  
(22);   in  which  one  (24)  of  the  p a i r   of  guide  p l a t e s   (24,  26) 

is  not  p i v o t a l l y   s u p p o r t e d   from  the  p a r a l l e l   wa l l s   (20a,   20b)  

such  t h a t   the  o p e r a t i v e   means  f i x e d   to  d r i ve   s h a f t s   e x t e n d i n g  

t h r o u g h   the  p a r a l l e l   w a l l s   are  at  l e a s t   in  p a r t   s u p p o r t e d  
t h e r e b y   r e l a t i v e   to  the  f i x e d   guide  p l a t e   (24) ;   and,  in  w h i c h  
s h a f t s   of  o p e r a t i v e   means  e x t e n d i n g   t h r o u g h   the  p i v o t a l l y  

s u p p o r t e d   guide  p l a t e   (26)  are  s u p p o r t e d   on  s a id   p i v o t a l l y  
s u p p o r t e d   guide  p l a t e   ( 2 6 ) .  

9.  A  machine  as  c l a imed   in  c la im  7  or  c la im  8,  c h a r a c t e r -  
i sed   in  t h a t   g e n e r a l l y   p a r a l l e l   b r a c k e t   means  (108a ,   108b)  a r e  

s u p p o r t e d   on  the  p i v o t a l l y   s u p p o r t e d   guide  p l a t e   (26 ) ,   a  p r i n t  
r o l l e r   (110)  be ing   r o t a t a b l y   s u p p o r t e d   on  sa id   p a r a l l e l   b r a c k e t  

means  (108a,   108b)  and  a c t u a t o r   means  (124)  which  move  t h e  

p r i n t   r o l l e r   (110)  i n t o   and  out  of  the  guide  pa th   a l s o  

s u p p o r t e d   from  the  p i v o t a l l y   s u p p o r t e d   guide  p l a t e   ( 2 6 ) .  

10.  A  machine  as  c l a imed   in  c la im  9,  c h a r a c t e r i s e d   in  t h a t  
the  p a r a l l e l   b r a c k e t   m e a n s * ( 1 0 8 a ,   108b)  a l so   s u p p o r t   an  i n k  
r o l l e r   (114)  and  a  t r a n s f e r   r o l l e r   (112)  in  c o n t a c t   wi th   t h e  
ink  r o l l e r   (114)  so  l o c a t e d   t h a t ,   when  the  a c t u a t o r   means  ( 1 2 4 )  

moves  the  p r i n t   r o l l e r   (110)  out  of  the  guide  p a t h ,   the  p r i n t  
r o l l e r   (110)  is  out  of  c o n t a c t   with  the  t r a n s f e r   r o l l e r   ( 1 1 2 )  

and,  when  the  a c t u a t o r   means  (124)  moves  the  p r i n t   r o l l e r  
(110)  i n t o   the  guide  p a t h ,   i t   a l so   moves  the  p r i n t   r o l l e r  
(110)  i n t o   c o n t a c t   with  the  t r a n s f e r   r o l l e r   ( 1 1 2 ) .  

11.  A  machine  for   s e p a r a t i n g   documents   hav ing   a  f r a m e  

s u p p o r t i n g   two  f r i c t i o n   members  hav ing   opposed  s u r f a c e s ,   a  
f r i c t i o n   drum  (38a,   38b)  d r i v e n   r o t a t a b l y   about  the  ax i s   by 
which  i t   is  s u p p o r t e d   and  a  r e s i l i e n t   e n d l e s s   f r i c t i o n   b e l t  
(44 ) ,   s a id   b e l t   (44)  be ing   s u p p o r t e d   on  at  l e a s t   two  p a t h  
d e f i n i n g   r o t a t a b l e   p u l l e y s   (46,  48)  and  d e f l e c t e d   and  r e s i l -  

i e n t l y   deformed  between  sa id   at  l e a s t   two  p u l l e y s   by  c o n t a c t  
wi th   a  t h i r d   p u l l e y   (50)  c o a x i a l   w i t h ,   and  of  about  the  d i a m -  



e t e r   of,  the  f r i c t i o n   drum  (38a,   38b) ,   and  d r ive   means  (22)  

d r i v i n g   the  f r i c t i o n   members  so  t ha t   t h e i r   f r i c t i o n   s u r f a c e s  

(60,  44)  move  in  o p p o s i t e   d i r e c t i o n s   at  the  r e g i o n   of  d e f l e c -  

t i o n ,   whereby  they  tend  to  move  documents   p a s s i n g   b e t w e e n  

them  in  o p p o s i t e   d i r e c t i o n s ,   the  f r i c t i o n   s u r f a c e   moving  in  a 
d e s i g n a t e d   fo rward   d i r e c t i o n   hav ing   the  g r e a t e r   f r i c t i o n a l  

e f f e c t ,   c h a r a c t e r i s e d   in  t h a t   the  s u r f a c e   (60)  of  the  f r i c t i o n  

drum  (38a,   38b)  is  p r o v i d e d   with  s h a l l o w   g rooves   a long  e l e -  
ments  of  the  drum  s u r f a c e   p a r a l l e l   to  the  axis   of  r o t a t i o n   t o  
p r o v i d e   a  p a t t e r n   of  a l t e r n a t e   s h a l l o w   t e e t h - l i k e   and  g r o o v e d  
a reas   around  the  p e r i p h e r y ,   at  l e a s t   two  p a r t s   of  the  drum 

hav ing   p a t t e r n s   out  of  a l i g n m e n t   with  one  a n o t h e r .  

12.  In  a  shee t   p r i n t e r   c o m p r i s i n g   a  f rame,   a  p r i n t  
member  r o t a t a b l y   s u p p o r t e d   r e l a t i v e   to  the  frame  about  a  
s h a f t   and  hav ing   spaced  a p a r t   w a l l s   s u p p o r t e d   g e n e r a l l y   n o r m a l  
to  sa id   s h a f t   and  s u p p o r t i n g   between  those   wa l l s   a  p l u r a l -  
i t y   of  r o t a t a b l e   s h a f t s   each  c a r r y i n g   at  l e a s t   one  t i m i n g  

g e a r ,   a  p l u r a l i t y   of  e n d l e s s   p r i n t   b e l t s   in  the  form  of  b e l t s  
hav ing   a  r e p e t i t i v e   p a t t e r n   on  a  t im ing   b e l t   hav ing   s e g m e n t s  
engag ing   a  mat ing   p u l l e y   hav ing   a  p a t t e r n   on  the  o rder   of  a 
t i m i n g   b e l t ,   manual  means  for   moving  each  s h a f t ,   and  i n d e x i n g  
means  engag ing   each  b e l t   to  tend  to  hold  the  b e l t   in  d i s c r e t e  

p r i n t i n g   p o s i t i o n s .  

13.  A  p r i n t   e l ement   for   a  document  h a n d l i n g   d e v i c e  

c o m p r i s i n g   a  f rame,   a  document  guide  path   s u p p o r t e d   r e l a t i v e  
to  the  f rame,   a  r o t a r y   p r i n t   dev ice   s u p p o r t e d   on  sa id   f r a m e  
and  hav ing   a l t e r n a t i v e   s u p p o r t   p o s i t i o n s   between  which  i t   c a n  
be  moved  whereby  in  one  p o s i t i o n   i t   c o n t a c t s   and  p r i n t s   on 
documents   in  sa id   guide  path   and  in  the  o t h e r   p o s i t i o n   i t   i s  

removed  from  sa id   guide  p a t h ,   and  means  on  sa id   frame  t o  
s e l e c t i v e l y   move  the  r o t a r y   p r i n t   dev ice   from  one  p o s i t i o n  
to  the  o t h e r   and  back  a g a i n .  

14.  A  machine  for  c o u n t i n g   documents   c o m p r i s i n g   a  

s u p p o r t   s t r u c t u r e ,   feed  means  for   r e c e i v i n g   the  documents   on 
the  s u p p o r t   s t r u c t u r e ,   s e p a r a t i o n   means  for  s e p a r a t i n g   d o c u m e n t s  



from  one  a n o t h e r   as  they  are  fed  from  the  feed  means  on  t h e  

s u p p o r t   s t r u c t u r e ,   c o u n t i n g   means  on  the  s u p p o r t   s t r u c t u r e ,  
stop  means  a c t i n g   upon  the  s e p a r a t i o n   means  in  r e s p o n s e   to  a  
s i g n a l   on  a  p r e s e t   count  from  the  c o u n t i n g   means  to  s top  t h e  
s e p a r a t i o n   means  and  a s s o c i a t e d   feed  means,   a  c o l l e c t i o n   t r a y  
for   c o l l e c t i n g   coun ted   documents   on  a  top  s u r f a c e   hav ing   a  
s l o t   t h r o u g h   the  t r a y   from  a  f r o n t   edge  which  p e r m i t s   a  f i n g e r  
or  thumb  of  the  u se r   to  move  upward,   from  b e n e a t h   the  t r a y   t o  
p ick   up  the  documents   on  the  t r a y ,   d e t e c t i o n   means  so  m o u n t e d  

on  the  c o l l e c t i o n   t r a y   to  d e t e c t   any  opaque  o b j e c t   p a s s i n g  
t h rough   the  f i n g e r   s l o t   to  p i ck   up  documents   and  p roduce   a  
s i g n a l ,   a n d '  r e s t a r t   means  r e s p o n s i v e   to  the  s i g n a l   from  t h e  
d e t e c t i o n   means  to  r e s t a r t   the  d r i v e   means  as  the  c o u n t e d  
ba tch   is  removed  from  the  t r a y .  

15.  A  c o l l e c t i o n   t r a y   fo r   a  document  h a n d l i n g   m a c h i n e  

hav ing   a  s u p p o r t   frame  wi th   g e n e r a l l y   p a r a l l e l   w a l l s   b e t w e e n  
which  the  s u p p o r t   s h e l f   can  ex tend   and  a  h o u s i n g   hav ing   an  
opening   to  the  s u p p o r t   s h e l f   when  i t   is  in  i t s   o p e r a t i v e  
g e n e r a l l y   h o r i z o n t a l   p o s i t i o n   and  c l o s e d   by  the  s h e l f   upon  
r o t a t i o n   t h e r e o f   w h e r e i n   r o t a t i o n   is  p e r m i t t e d   by  m o u n t i n g  
the  s h e l f   on  s u p p o r t   b r a c k e t s   g e n e r a l l y   p a r a l l e l   to  the  s i d e -  
w a l l s   and  c lose   spaced  t h e r e f r o m   and  p r o v i d i n g   a  s l o t   in  t h e  
b r a c k e t s   g e n e r a l l y   p a r a l l e l   to  the  s h e l f ,   p r o v i d i n g   a  p i v o t  
means  c o a x i a l   wi th   one  a n o t h e r   t h r o u g h   s a id   s l o t s   and  i n t o  
the  g e n e r a l l y   p a r a l l e l   s i d e w a l l s   to  p e r m i t   r o t a t i o n   of  t h e  
a f o r e s a i d   s h e l f ,   a  s top  s h o u l d e r   be ing   p r o v i d e d   on  at  l e a s t  
one  of  s a id   s u p p o r t   b r a c k e t s   for   s a id   s h e l f   and  stop  means  
s u p p o r t e d   on  at  l e a s t   one  of  the  s i d e w a l l s   in  p o s i t i o n   to  b e  
engaged  by  the  s top  s h o u l d e r   to  hold   the  s h e l f   in  a  s e l e c t e d  
h o r i z o n t a l   p o s i t i o n   when  the  s h e l f ,   in  lower  p o s i t i o n   p l a c e s  
the  s l o t   back  toward   the  machine  r e l a t i v e   to  the  p i v o t   p i n  
which  p e r m i t s   engagement   of  the  b r a c k e t   wi th   the  s t o p .  
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