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©  A  wheel  (22)  for  reliable  separation  of  the  bottommost 
document  in  a  stack  (12)  of  such  documents  is  formed  of  low 
friction  material  having  formed  therein  a  groove  (34)  of 
material  of  a  high  friction  material  so  that  rotation  of  the 
wheel  (22)  causes  the  groove  (34)  to  engage  an  edge  of  the 
lowermost  document  in  the  stack  (12)  urging  it  toward  an 
adjustable  width  throat  (18)  so  that  only  a  single  document 
can  pass  therethrough,  continued  rotation  of  the  wheel  (22) 
allowing  the  document  edge  to  snap  over  the  high  friction 
portion  without  resulting  damage. 
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T h i s   i n v e n t i o n   r e l a t e s   to   d o c u m e n t   f e e d i n g ,   more   s p e c i f i c a l l y  

to  f e e d i n g   one  d o c u m e n t   a t   a  t i m e   f rom  t h e   b o t t o m   of   a  s t a c k  

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

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

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

and  u r g i n g   i t   away  f rom  t h e   s t a c k .  

Many  e x p e d i e n t s   f o r   f e e d i n g   t h e   b o t t o m m o s t   d o c u m e n t   in  a  s t a c k  

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

r e l i a b i l i t y   w i t h   min imum  damage   p o s s i b i l i t i e s   to   t h e   d o c u m e n t s  

a r e   e v e r   s o u g h t .  

U .S .   P a t e n t   1 , 5 9 9 , 7 0 0   to   D a v i d s o n   r e l a t e s   to   a  b l a n k   f e e d i n g  

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

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

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

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

U .S .   P a t e n t   3 , 9 6 1 , 7 8 5   to   G a l l   d i s c l o s e s   a  f e e d i n g   d e v i c e   f o r  

w i t h d r a w i n g   a  s i n g l e   f i l m   s h e e t   f rom  t h e   b o t t o m   of  a  s t a c k   o f  

s u c h   f i l m   s h e e t s   and  u t i l i z e s   a  r o l l e r   h a v i n g   s t e p - l i k e  

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

i t   away  f rom  t h e   s t a c k .  

U .S .   P a t e n t   1 , 0 6 1 , 5 8 5   to   A r m s t r o n g   d i s c l o s e s   a  s h e e t   f e e d i n g  
d e v i c e   u t i l i z i n g   a  s t r i p p e r   r o l l   c o m p r i s i n g   a  s m o o t h  

p e r i p h e r a l   p o r t i o n   and  a  f r i c t i o n a l   p e r i p h e r a l   p o r t i o n .  

U .S .   P a t e n t   8 5 4 , 8 2 6   to   J o h n s o n   d i s c l o s e s   an  e n v e l o p e   f e e d e r  

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

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

The  p r e s e n t   i n v e n t i o n   c o m p r i s e s   a  s e p a r a t o r   r o l l e r   of  i m p r o v e d  

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

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



t h i c k n e s s   may  p a s s .   The  i m p r o v e d   s e p a r a t o r   w h e e l   i s   o f  

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

g r o o v e   f o r m e d   p a r a l l e l   to   t h e   a x i s   of  w h e e l   r o t a t i o n ,   t h e  

n o t c h   b e i n g   p a r t i c u l a r l y   a d a p t e d   f o r   e n g a g i n g   an  edge   of   t h e  

d o c u m e n t   and  u r g i n g   i t   t o w a r d   t h e   h o p p e r   t h r o a t .   T h e  

s e p a r a t o r   w h e e l   i s   made  of  a  low  f r i c t i o n   m a t e r i a l   e x c e p t   f o r  

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

h i g h   f r i c t i o n   m a t e r i a l .  

A  b e t t e r   u n d e r s t a n d i n g   of  t h e   p r e s e n t   i n v e n t i o n   may  be  h a d  

f rom  t h e   f o l l o w i n g   more   d e t a i l e d   d e s c r i p t i o n   t a k e n   i n  

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

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

p a r t s   and  w h e r e i n :  

F i g .   1  i s   a  s i d e   c r o s s   s e c t i o n a l   v i e w   of  a  h o p p e r   f o r   b o t t o m  

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

r o l l e r   of   t h e   p r e s e n t   i n v e n t i o n .  

F i g .   2  i s   a  v i e w   s i m i l a r   to   t h a t   of  F i g .   1  soon   a f t e r   t h e  

s t a r t   of   a  s e p a r a t i n g   c y c l e .  

F i g .   3  i s   a  c r o s s - s e c t i o n a l   v i e w   of   t h e   s e p a r a t o r   w h e e l  

s t r u c t u r e .  

F i g .   4  i s   s i m i l a r   to   F i g .   1  s h o w i n g   means   f o r   a d j u s t i n g   t h e  

d o c u m e n t   t h r o a t .  

F i g .   1  shows  a  h o p p e r   h a v i n g   a  b a s e   10  f o r   s u p p o r t i n g   a  s t a c k  

12  of  d o c u m e n t s .   A  w e i g h t   14  may  be  u s e d   to   m a i n t a i n   s t a c k  

c o n f i g u r a t i o n .   V e r t i c a l   w a l l   16  i s   p o s i t i o n e d   to   fo rm  a  

t h r o a t   18  of   a  w i d t h   s u b s t a n t i a l l y   e q u a l   to   t h e   t h i c k n e s s   of  a  

s i n g l e   d o c u m e n t .   A  p l a t e   20  i s   p r o v i d e d   on  b a s e   10  and  i s  

a d j u s t a b l e   by  means   of  s c r e w   21  to   v a r y   t h e   d i s t a n c e   b e t w e e n  

t h e   p l a t e   20  and  v e r t i c a l   w a l l   1 6 .  

The  p i c k e r   s e p a r a t o r   w h e e l   22  of  t h e   i n v e n t i o n   i s   r o t a t a b l e   o n  

s h a f t   23  in  t h e   c o u n t e r c l o c k w i s e   d i r e c t i o n   f o r   u r g i n g   t h e  



b o t t o m m o s t   d o c u m e n t   24  f rom  t h e   s t a c k   12  t h r o u g h   f e e d   r o l l e r  

26  and  b a c k - u p   r o l l e r   28  in   t h e   d i r e c t i o n   of  a r r o w   30  t o w a r d  

t h e   u s i n g   d e v i c e   ( n o t   s h o w n ) .   C r o s s w i s e   g r o o v e   34  i s   shown  i n  

t h e   w h e e l   2 2 .  

In  F i g .   2  w h e e l   22  has   t u r n e d   a  d i s t a n c e   c o u n t e r c l o c k w i s e   a n d  

g r o o v e   34  has   e n g a g e d   t h e   e d g e   of   t h e   b o t t o m m o s t   d o c u m e n t   24  

f rom  t h e   s t a c k   12  and  u r g e d   i t   t h r o u g h   t h r o a t   o p e n i n g   18 

b e t w e e n   p l a t e   20  and  w a l l   16  t o w a r d   f e e d   r o l l e r   26  and  b a c k - u p  

r o l l e r   2 8 .  

F i g .   3  shows  t h e   s t r u c t u r a l   d e t a i l s  o f   t h e   p i c k e r   s e p a r a t o r  

w h e e l   22.  Whee l   22  may  be  m o l d e d   in  two  s h o t s   a r o u n d   a  m e t a l  

i n s e r t   hub  36.  The  low  f r i c t i o n   f i r s t   s h o t   m a t e r i a l   38  i s  

m o l d e d   to   hub  36  f o l l o w e d   by  t h e   h i g h   f r i c t i o n   s e c o n d   s h o t  

m a t e r i a l   40  w h i c h   f o r m s   g r o o v e   34.  T h i s   p r o v i d e s   a  r e l i a b l e  

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

e n v e l o p e s ,   f r om  t h e   b o t t o m   of   a  s t a c k   a t   a  r e l a t i v e l y   low  c o s t  

w i t h   e a s y   m a n u f a c t u r a b i l i t y .   In  a d d i t i o n ,   b o t t o m   f e e d i n g   h a s  

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

m a n / m a c h i n e   i n t e r f a c e   in  t h e   o f f i c e   of  t h e   f u t u r e .  

As  shown  in  F i g s .   1  and  2  p i c k e r   s e p a r a t o r   w h e e l   22  i s   m o u n t e d  

on  a  s h a f t   23  c o n n e c t e d   to   a p p r o p r i a t e   c o n t r o l s ,   n o t   s h o w n .  

Of  c o u r s e ,   t h e   s h a f t   23  may  be  a d j u s t a b l y   p o s i t i o n e d   f o r  

a c c o m m o d a t i n g   d o c u m e n t   s t a c k s   12  of  v a r y i n g   w i d t h s .  

An  a d d i t i o n a l   m o d i f i c a t i o n   i s   shown  in  F i g .   4  w h e r e i n   t h e  

t h r o a t   t h i c k n e s s   may  be  v a r i e d   by  v e r t i c a l l y   a d j u s t i n g   a  p l a t e  

50  a t t a c h e d   to   v e r t i c a l   w a l l   16  by  s c r e w s   52  and  54.  T h e  

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

as  a b o v e   d e s c r i b e d .  

The  p a r t i c u l a r   m a t e r i a l   u s e d   f o r   t h e   h i g h   f r i c t i o n   g r o o v e   34  

i n s e r t   i s   c h o s e n   to   g i v e   a  p o s i t i v e   t h r u s t   to   t h e   edge   of   t h e  

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



t h e   d o c u m e n t .   I t   w i l l ,   of   c o u r s e ,   be  u n d e r s t o o d   t h a t   as  u s e d  

h e r e i n ,   d o c u m e n t   i n c l u d e s   c u t   s h e e t s   and  e n v e l o p e s .  

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

r e f e r e n c e   to   a  p r e f e r r e d   e m b o d i m e n t   and  t h e   a b o v e - d e s c r i b e d  

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

a r t   t h a t   t h e s e   and  o t h e r   m o d i f i c a t i o n s   may  be  made  in   f o rm  a n d  

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

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



1.  A  d o c u m e n t   s e p a r a t o r   w h e e l   (22)  f o r   s e p a r a t i n g   t h e  

o u t e r m o s t   d o c u m e n t   in  a  s t a c k   (12)  of   s u c h   d o c u m e n t s ,  

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

p e r i p h e r y   of   low  f r i c t i o n   m a t e r i a l   ( 3 8 ) ,   i n c l u d i n g   a  

s o f t ,   h i g h   f r i c t i o n   g r o o v e   (34)  f o r   e n g a g i n g   t h e   edge   o f  

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

d o c u m e n t   as  r o t a t i o n   of   t h e   w h e e l   c o n t i n u e s .  

2.  The  w h e e l   (22)  in   a c c o r d a n c e   w i t h   C l a i m   1  h a v i n g   a  

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

3.  The  w h e e l   (22)  in   a c c o r d a n c e   w i t h   C l a i m   1  or   2  w h e r e i n  

t h e   low  f r i c t i o n   m a t e r i a l   (38)  i s   m o l d e d   a r o u n d   a  h u b  

(36)  in  a  f i r s t   s h o t   and  s a i d   g r o o v e   (34)  i s   f o r m e d   in   a  

s e c o n d   s h o t   w i t h   a  h i g h   f r i c t i o n   m a t e r i a l   ( 4 0 ) .  

4.  A  d o c u m e n t   h o p p e r   f o r   f e e d i n g   d o c u m e n t s   one  a t   a  t i m e  

f rom  t h e   b o t t o m   of   a  s t a c k   (12)  of   s u c h   d o c u m e n t s  

c o m p r i s i n g :  

a  h o p p e r   h a v i n g   a  h o r i z o n t a l   b a s e   (10)  and  a  v e r t i c a l  

w a l l   (16)  d e f i n i n g   an  o p e n i n g   (18)  s u b s t a n t i a l l y   e q u a l   t o  

t h e   t h i c k n e s s   of  a  d o c u m e n t   to   be  f e d ;  

a  f e e d   n i p   (26 ,   28)  a d j a c e n t   s a i d   o p e n i n g ;  

means   (50)  f o r   a d j u s t i n g   t h e   s i z e   of  t h e   o p e n i n g ;   a n d  

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

c l a i m s   1  to   3 .  

5.  The  h o p p e r   a c c o r d i n g   to   c l a i m   4  w h e r e i n   s a i d   means   f o r  

a d j u s t i n g   t h e   s i z e   of  t h e   o p e n i n g   c o m p r i s e s :  

a  k n i f e   edge   (50)  s l i d a b l y   a t t a c h e d   to   t h e   v e r t i c a l   w a l l  

( 1 6 ) ;   a n d  



means   (52,   54)  f o r   l o c k i n g   s a i d   k n i f e   edge   in   a  g i v e n  

p o s i t i o n .  
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