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©  Card  feeder  control. 
(57)  A  method  and  a  device  for  controlling  the  issuance  of 
cards  or  like  paper  stock  singly  from  a  card  feeder  having  a 
friction  wheel  (92)  which  is  positioned  above  a  movable 
platform  (160)  to  feed  the  cards  singly  from  the  bottom  of  a 
stack  (260).  The  friction  wheel  (92)  is  rotated  at  a  preselect- 
able  speed,  intermittently  if  desired,  whereby  the  issuing 
cards  are  optimally  spaced  apart.  An  auxiliary  feed  mechan- 
ism  (146)  operating  at  a  preselected  speed  and  intermittently 
if  desired  may  assist  feeding  the  bottom  cards  of  the  stack  as 
they  are  moved  towards  the  nip  between  the  friction  wheel 
(92)  and  the  feeder  platform  (160).  An  advancer  mechanism 
(90)  may  assist  movement  of  the  stack  (260)  towards  the 
feeder  platform  (160),  the  stack  advancer  (90)  being  movable 

•@@  at  a  preselected  speed  and  preferably  intermittently. 
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FIELD  OF  THE  INVENTION 

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

f o r   f e e d i n g   c a r d s   or  l i k e   p a p e r   s t o c k   s i n g l y   f rom  a  

s t a c k   o n t o   a  m o v a b l e   c o n v e y o r   s y s t e m .  

BACKGROUND  OF  THE  INVENTION 

In  my  U n i t e d   S t a t e s   P a t e n t   N o .  3 , 9 0 8 , 9 8 3   i s s u e d  

S e p t e m b e r   30,  1975  I  d e s c r i b e   a  d e v i c e   f o r   f e e d i n g  

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

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

c a r d s .   In  t h e   o p e r a t i o n   of  t h a t   d e v i c e   a  s t a c k   o f  

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

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

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

b e i n g   f a n n e d   f o r w a r d l y   a b o v e   an  e n d l e s s   b e l t .   As  t h e  

b e l t   m o v e s ,   t h e   l o w e s t   c a r d   of  t h e   s t a c k   is   d r a w n  

t h r o u g h   t h e   gap  b e t w e e n   t h e   b e l t   and  a  f r i c t i o n   w h e e l  

w h i c h   r o t a t e s   s l o w l y   to   a l l o w   t h e   c a r d s   to   move  s i n g l y  

t h r o u g h   t h e   gap .   The  b e l t   and  f r i c t i o n   w h e e l   a r e  

d r i v e n   by  t h e   same  m o t o r   w i t h   s u i t a b l e   g e a r   r e d u c t i o n .  

The  p r o b l e m   w i t h   such   a  d e v i c e   i s   t h a t   t h i c k e r  

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

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

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

f r e e l y   f rom  t he   s t a c k   and  s h i n g l e   up  a f t e r   i s s u i n g   f r o m  

t h e   f e e d e r .   The  t e x t u r e   of  t h e   c a r d s   a l s o   i n f l u e n c e s  

t h e i r   r a t e   of  p a s s a g e   t h r o u g h   t h e   f e e d e r .  

I t   is   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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

t h e   r a t e   of  i s s u a n c e   of  c a r d s   i s   c o n t r o l l e d  

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

SUMMARY  OF  THE  INVENTION 

E s s e n t i a l l y   t h e   i n v e n t i o n   c o n s i s t s   of  a  m e t h o d   o f  

f e e d i n g   c a r d s   or  l i k e   p a p e r   s t o c k   s i n g l y   f rom  a  s t a c k  

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



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

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

t h e r e f r o m ,   t h e   s t e p   o f :   r o t a t i n g   t h e   f r i c t i o n   w h e e l   a t  

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

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

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

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

f rom  a  s t a c k   t h e r e o f ,   in  w h i c h   a  f r i c t i o n   w h e e l   i s  

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

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

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

f r i c t i o n   w h e e l ;   and  means   c o n n e c t e d   w i t h   t h e   s t e p p i n g  

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

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

a p a r t .  

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

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

a d v a n c e r   u s e d   to   move  t h e   s t a c k   t o w a r d s   t h e   m o v a b l e  

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

p r e s e l e c t a b l e   s p e e d ,   p r e f e r a b l y _ i n t e r m i t t e n t l y ,   w h e r e b y  

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

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

In  y e t   a n o t h e r   a s p e c t   of  t h e   i n v e n t i o n   a n  

a u x i l i a r y   f e e d e r   is   p r o v i d e d   f o r   t h e   m e t h o d   and  d e v i c e  

as  d e f i n e d   a b o v e ,   t h e   a u x i l i a r y   f e e d e r   b e i n g   moved  a t   a  

p r e s e l e c t a b l e   s p e e d   and  p r e f e r a b l y   i n t e r m i t t e n t l y .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

An  e x a m p l e   e m b o d i m e n t   of   t h e   i n v e n t i o n   i s   shown  i n  

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

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of   a  c a r d   f e e d e r ;  

F i g u r e   2  i s   a  s i d e   v i e w   of  t h e   l o w e r   p o r t i o n   o f  

t h e   c a r d   f e e d e r   of  F i g u r e   1,  c a r r y i n g   a  s t a c k   of  c a r d s ;  

F i g u r e   3  i s   an  e n l a r g e d   v i ew   of  p a r t   of   t he   f e e d e r  



of  F i g u r e   2  s h o w i n g   a  c a r d   b e i n g   fed   t h e r e t h r o u g h ;  

F i g u r e   4  i s   a  s c h e m a t i c   d i a g r a m   s h o w i n g   t h e   d r i v e  

s y s t e m   of  t h e   f r i c t i o n   w h e e l   of  t he   f e e d e r   of  F i g u r e   1 ;  

F i g u r e   5  i s   a  p e r s p e c t i v e   v i ew  of  an  a l t e r n a t e  

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

m e c h a n i s m   and  an  a u x i l i a r y   f e e d   m e c h a n i s m ;  

F i g u r e   6  i s   a  c r o s s - s e c t i o n a l   v iew  t a k e n   a l o n g  

l i n e   6-6  of  F i g u r e   5  w i t h   t h e   s t a c k   a d v a n c e   m e c h a n i s m  

c a r r y i n g   a  s t a c k   of  c a r d s ;  

F i g u r e   7  i s   a  s i d e   v i e w   of  t h e   c h a i n   d r i v e   f o r   t h e  

m o v a b l e   p l a t f o r m   of  F i g u r e   5 ;  

F i g u r e   8  i s   a  f r a g m e n t a r y   s i d e   v i ew  of  t h e   n i p  

b e t w e e n   t h e   m o v a b l e   p l a t f o r m   and  t h e   f r i c t i o n   w h e e l  

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

n i p ;  

F i g u r e   9  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  a n  

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

t h e   a u x i l i a r y   f e e d e r ;   a n d  

F i g u r e   10  i s   a  p l a n   v i e w   of  t h e   a d j u s t m e n t   d e v i c e  

of  F i g u r e   9 .  

DESCRIPTION  OF  PREFERRED  EMBODIMENT 

The  e x a m p l e   e m b o d i m e n t   shown  in  t h e   d r a w i n g s  
c o n s i s t s   of  a  f e e d e r   10  w h i c h   is   m o u n t e d   a b o v e   a  

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

d e s c r i b e d   in  my  a f o r e m e n t i o n e d   U.S .   P a t e n t   N o .  

3 , 9 0 8 , 8 9 3 .   F e e d e r   10  c o m p r i s e s   a  m o v a b l e   f e e d e r  

p l a t f o r m   in  t h e   f o rm  of  an  e n d l e s s   b e l t   12  c a r r i e d   b y  

an  i d l e r   w h e e l   14  r o t a t a b l y   m o u n t e d   on  a  s h a f t   16  and  a  
d r i v e   w h e e l   18  k e y e d   on  a  d r i v e   s h a f t   20.  Bo th   s h a f t s  

16  and  20  a r e   j o u r n a l l y   m o u n t e d   on  a  f r a m e   22  and  d r i v e  

s h a f t   20  i s   s u i t a b l y   c o n n e c t e d   w i t h   d r i v e   means   ( n o t  

s h o w n ) .   A  f r i c t i o n   w h e e l   24  i s   m o u n t e d   i m m e d i a t e l y  

a b o v e   d r i v e   w h e e l   18,  w h e e l   24  b e i n g   k e y e d   on  a  d r i v e  

s h a f t   28  w h i c h   i s   j o u r n a l l y   m o u n t e d   in  a  p a i r   o f  

b e a r i n g   s h a f t s   30  a d j u s t a b l y   f i x e d   on  f r a m e   24.  B e l t  

12  and  f r i c t i o n   w h e e l   24  a r e   p o s i t i o n e d   b e t w e e n   a  p a i r  



of  s p a c e d   u p r i g h t   s i d e   w a l l s   32  ( o n l y   one   of  w h i c h   i s  

shown  in  F i g u r e   1)  m o u n t e d   on  f r a m e   2 4 .  

A  c u r v e d   g u i d e   b a r   34,  m o u n t e d   on  a  f o r w a r d l y  

p r o j e c t i n g  p l a t e   36,   i s   l o c a t e d   a b o v e   b e l t   12.  T h e  

u p p e r   p o r t i o n   of  g u i d e   b a r   34  fo rms   an  arm  38  s l o p i n g  

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

i t s   l o w e r   p o r t i o n   in  an  a r c   40  to   f o r m   a  f o r w a r d l y  

p r o j e c t i n g   t o n g u e   42  s p a c e d   f rom  b e l t   12  to   d e f i n e   a  

p a s s a g e   ( s e e   F i g u r e   2 ) .   F r i c t i o n   w h e e l   24  i s   l o c a t e d  

in  a  s l o t   46  i n  a r c   40  of  g u i d e   b a r   34  and  i s   s o  

p o s i t i o n e d   t h a t   i t s   r im   48  e x t e n d s   d o w n w a r d l y   s l i g h t l y  

b e l o w   t h e   l o w e r   s u r f a c e   of  t o n g u e   42  b u t   d o e s   n o t  

e x t e n d   l a t e r a l l y   b e y o n d   t h e   r e a r w a r d   s u r f a c e   of  arm  38 

or  a r c   40,   i . e .   o n l y   t h e   l o w e r   p o r t i o n   of  f r i c t i o n  

w h e e l   24  i s   e x p o s e d   b e l o w   g u i d e   b a r   34.   A  gap  50  i s  

f o r m e d   b e t w e e n   t h e   l o w e s t   p o i n t   of  r im   48  and  b e l t   1 2 .  

Rim  48  of  f r i c t i o n   w h e e l   24  i s   of   h a r d   r u b b e r ,   o r  

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

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

As  s e e n   in  F i g u r e   1,  p l a t e   36  of   g u i d e   b a r   34  i s  

a d j u s t a b l y   m o u n t e d   on  a  p a i r   of  c r o s s b a r s   52  on  f r a m e  

24  w h i c h   a l s o   c a r r y   a  s l i d a b l e   l a t e r a l   g u i d e   r o d   54  f o r  

b e a r i n g   l a t e r a l l y   a g a i n s t   a  s t a c k   of   c a r d s .   An 

a d j u s t a b l e   r e t a i n e r   p l a t e   56,   s p a c e d   b e h i n d   g u i d e   b a r  

34,   i s   m o u n t e d   on  a  f u r t h e r   c r o s s b a r   ( n o t   shown)   o n  

f r a m e   2 4 .  

As  s e e n   in  F i g u r e   4  of  t h e   d r a w i n g s ,   d r i v e   s h a f t  

28  of   f r i c t i o n   w h e e l   24  is   d r i v e n   f r o m   a  s t e p p i n g   m o t o r  

60  t h r o u g h   a  r e d u c i n g   g e a r   62.  S t e p p i n g   m o t o r   60  i s  

c o n n e c t e d   e l e c t r i c a l l y   to  a  d r i v e   64  w h i c h   i s  

c o n t r o l l e d   by  a  v a r i a b l e   f r e q u e n c y   o s c i l l a t o r   66  i n  

known  m a n n e r .   A  p h o t o e l e c t r i c   c e l l   and  l i g h t   beam  u n i t  

67  a t t a c h e d   to  f r a m e   22  i s   l o c a t e d   f o r w a r d   f rom  b e l t   12  

and  f r i c t i o n   w h e e l   24  in  l i n e   w i t h   gap  5 0 .  

P h o t o e l e c t r i c   u n i t   67  i s   c o n n e c t e d   e l e c t r i c a l l y   w i t h   a  



p u l s e   c o u n t   c o n t r o l   d e v i c e   68  w h i c h   is   in  t u r n  

c o n n e c t e d   e l e c t r i c a l l y   w i t h   s t e p p e r   m o t o r   d r i v e   64  t o  

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

f r e q u e n c y   o s c i l l a t o r   66.  In  a d d i t i o n   a  d i r e c t i o n  

c o n t r o l   s w i t c h   69  is   c o n n e c t e d   e l e c t r i c a l l y   to   s t e p p e r  

m o t o r   d r i v e   64,   a c t i n g   a l s o  a s   an  o n - o f f   s w i t c h .  

In  t h e   o p e r a t i o n ,   of  t he   d e v i c e ,   a  s t a c k   70  o f  

c a r d s   i s   p l a c e d   b e t w e e n   g u i d e   b a r   34  and  r e t a i n e r   p l a t e  

56,  as  s e e n   in  F i g u r e   2,  w h i c h   h o l d   t h e   s t o c k   s l o p i n g  

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

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

f i r s t   c a r d   72  in  s t a c k   70  moves   d o w n w a r d l y ,   t h e   l e a d i n g  

edge   of  t h a t   c a r d   t o u c h e s   b e l t   12  and  i s   p u l l e d   f o r w a r d  

i n t o   gap  50  by  t h e   c o n t i n u o u s   m o v e m e n t   of  t he   b e l t   i n  

t h e   d i r e c t i o n   of  a r r o w   74  as  s e e n   in  F i g u r e s   2  and  3 .  

The  f o r w a r d   m o v e m e n t   of  b o t t o m   c a r d   72  a l l o w s   t h e  

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

r e t a i n e r   p l a t e   56  and  d r o p   o n t o   b e l t   12.  Gap  50  i s  

a d j u s t a b l e   to   be  of  a  w i d t h   s u f f i c i e n t   o n l y   to   p a s s   a  

s i n g l e   c a r d   72  f r e e l y .  

As  t h e   l e a d i n g   e d g e   of  b o t t o m   c a r d   72  p a s s e s   i n t o  

gap  50  t h e   l e a d i n g   e d g e   of  t h e   c a r d   i m m e d i a t e l y   a b o v e  

i t ,   n a m e l y   s e c o n d   c a r d   76  and  t h i r d   c a r d   78,  a r e  f o r c e d  

f o r w a r d l y   by  t h e   w e i g h t   of  t h e   s t a c k   and  t h e   s l o p e   o f  

r e t a i n e r   p l a t e   56,   a i d e d   by  t h e   f r i c t i o n   c r e a t e d  a s  

b o t t o m   c a r d   72  i s   p u l l e d   f rom  s t a c k   70.  At  t h i s . p o i n t  

t h e   l e a d i n g   e d g e   comes   i n t o   c o n t a c t   w i t h   f r i c t i o n  w h e e l  

24  w h i c h   i s   g e a r e d   to   r o t a t e   a t   an  e x t r e m e l y   s l o w  

s p e e d ,  s a y   1 : 3 , 0 0 0   in  r e l a t i o n   t o  t h e   s p e e d  o f   b e l t  1 2 ,  

and  t he   f r i c t i o n   w h e e l   d r a w s   c a r d   7 6 ,  f u r t h e r   f o r w a r d  

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

b o t t o m   c a r d   72  and  c l o s e r   to  gap  50.  B o t t o m   c a r d   7 2  

c o n t i n u e s   to  be  c a r r i e d   f o r w a r d   by  b e l t   12  t h r o u g h   g a p  
50  and  t h e n   p a s s e s   t h r o u g h   p h o t o e l e c t r i c   u n i t   68.  When  

c a r d   72  has  p a s s e d   t h r o u g h   gap  50  t h e   l e a d i n g   e d g e   o f  



t h e   n e x t   c a r d   76  d r o p s   o n t o   b e l t   12  and  is  c a r r i e d  

f o r w a r d ,   c a u s i n g   t h e   t r a i l i n g   edge   of  c a r d   76  to   c l e a r  

r e t a i n e r   p l a t e   56  w h e r e u p o n   c a r d   76  p a s s e s   t h r o u g h   g a p  

50  and  p h o t o e l e c t r i c   u n i t   68  in  t h e   same  m a n n e r   a s  

p r e c e d i n g   c a r d   7 2 .  

The  s p e e d   of  r o t a t i o n   of  f r i c t i o n   w h e e l   24  i s  

c o n t r o l l e d   by  p h o t o e l e c t r i c   u n i t   67.  When  a  c a r d  

p a s s e s   f rom  f e e d e r   10  t h r o u g h   p h o t o e l e c t r i c   u n i t   67  t h e  

i n t e r r u p t e d   beam  t r i g g e r s   p u l s e   c o u n t e r   68  w h i c h   may  b e  

p r e s e t   to   a  g i v e n   c o u n t ,   u s u a l l y   c a l i b r a t e d   f rom  1  t o  

9.  P u l s e   c o u n t e r   68  p e r m i t s   a  p r e s e l e c t e d   c o u n t   o f  

p u l s e s ,   t r a n s m i t t e d   f r o m   o s c i l l a t o r   66  to   be  r e c e i v e d  

m o t o r   d r i v e   64,  c a u s i n g   s t e p p i n g   m o t o r   60  to   r o t a t e  

f r i c t i o n   w h e e l   24  t h r o u g h   a  p r e d e t e r m i n e d   a r c   a n d  

a l l o w i n g   t h e   n e x t   c a r d   in  s t a c k   70  to   p a s s   t h r o u g h   g a p  

50  in  f e e d e r   10.  In  o t h e r   w o r d s ,   s t e p p i n g   m o t o r   60  i s  

o p e r a t e d   e l e c t r i c a l l y   to   i n d e x   one  s t e p   p e r   p u l s e  

r e c e i v e d   f rom  o s c i l l a t o r   66  and  t h e   i n d e x e d   m o v e m e n t   o f  

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

62  to   r o t a t e   f r i c t i o n   w h e e l   24  a  p r e d e t e r m i n e d   a m o u n t ,  

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

s t a c k   70.  For  e x a m p l e ,   i f   e a c h   p u l s e   f rom  o s c i l l a t o r   6 6  

r o t a t e s   s t e p p e r   m o t o r   60  t h r o u g h   an  a r c   of  7 . 1 / 2 o   a n d  

t h e r e   is   a  2 5 : 1   r e d u c t i o n   t h r o u g h   r e d u c i n g   g e a r   62  a n d  

t h e   d i a m e t e r   of  f r i c t i o n   w h e e l   24  i s   2" ,   t h e n   t h e  

s u r f a c e   of  t h e   f r i c t i o n   w h e e l   w i l l   move  a b o u t   0 . 0 1 5 "  

p e r   p u l s e .   I f   i t   i s   d e s i r e d   to  move  f r i c t i o n   w h e e l  

0 . 0 3 0 "   to   o b t a i n   a  s m o o t h   f e e d   of  c a r d s   f rom  s t a c k   7 0  

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

a m o u n t   t h e n   c o u n t e r   68  i s   s e t   to   a l l o w   two  p u l s e s   t o  

p a s s   f rom  o s c i l l a t o r   66  to   m o t o r   d r i v e   64  e a c h   t i m e   a  

c a r d   p a s s e s   t h r o u g h   p h o t o e l e c t r i c   c e l l   6 7 .  

The  a r c u a t e   m o v e m e n t   of  f r i c t i o n   w h e e l   24  i s  

d e t e r m i n e d   by  t h e   t h i c k n e s s   a n d / o r   t e x t u r e   of  t h e   c a r d s  

of  s t a c k   70  and  c o u n t e r   68  i s   p r e s e t   a c c o r d i n g l y .  



U s u a l l y   i t   is  n e c e s s a r y   to   make  a  t r i a l   run   to  a r r i v e  

a t   t h e   c o r r e c t   s e t t i n g   f o r   p u l s e   c o u n t e r   68,  i . e .   t h a t  

s e t t i n g   w h i c h   w i l l   f e e d   c a r d s   f rom  s t a c k   70  e v e n l y   a n d  

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

c a r d   i s s u i n g   f rom  f e e d e r   10.  I f   i t   i s   d e s i r e d   t o  

r o t a t e   f r i c t i o n   w h e e l   24  c o n t i n u o u s l y ,   p u l s e   c o u n t e r   68  

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

r o t a t i o n .  

D i r e c t i o n   c o n t r o l   s w i t c h   69  a c t s   as  an  o n - o f f  

s w i t c h   as  w e l l   as  s e t t i n g   d r i v e   64  t o   r o t a t e   s t e p p e r  

m o t o r   60  in  e i t h e r   d i r e c t i o n .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   t e r m   " c a r d "   i s  

m e a n t   to  i n c l u d e   any  f l e x i b l e   s h e e t   m a t e r i a l ,   s u i t a b l e  

f o r   f e e d i n g   by  t h e   d e v i c e   of  t h e   i n v e n t i o n ,  

i r r e s p e c t i v e   of  r e l a t i v e   t h i c k n e s s   or   s t i f f n e s s .  

In  t h e   a l t e r n a t e   e m b o d i m e n t   shown  in  F i g u r e s   5  t o  

8  of  t h e   d r a w i n g s   s i n g l e   f r i c t i o n   w h e e l   24  is  r e p l a c e d  

by  a  s t a c k   a d v a n c e r   80,  m o v a b l e   p l a t f o r m   b e l t   12  i s  

r e p l a c e d   by  a  m u l t i p l e   f e e d e r   p l a t f o r m   82,  and  a n  

a u x i l i a r y   f e e d e r   84  r e p l a c e s   r e t a i n e r   p l a t e   56.  A 

c h u t e   86  may  be  p o s i t i o n e d   a d j a c e n t   t h e   n ip   b e t w e e n  

s t a c k   a d v a n c e r   80  and  f e e d e r   p l a t f o r m   82,   s u c h   a  c h u t e  

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

S t a c k   a d v a n c e r   80  c o m p r i s e s   a  f r a m e   88  c a r r y i n g   a  

p a i r   of  p a r a l l e l   e n d l e s s   b e l t s   90  w h i c h   e n g a g e   a  p a i r  

of  i d l e r   w h e e l s   92  j o u r n a l l y   m o u n t e d   on  a  s h a f t   94 

a x i a l l y   r o t a t a b l e   in  j o u r n a l s   95  w h i c h   a r e   s l i d a b l e   i n  

s l o t s   96  in  f r a m e   88  a d j a c e n t   p l a t f o r m   84.  At  t h e  

o t h e r   end  of  f r a m e   88,  b e l t s   90  e n g a g e   a  p a i r   o f  

p u l l e y s   98  k e y e d   on  a  s h a f t   100  w h i c h   i s   j o u r n a l l y  
m o u n t e d   on  a  p a i r   of  s l o t t e d   b r a c k e t s   102  f i x e d   by  

b o l t s   104  to  f r a m e   88  f o r   s l i d a b l e   a d j u s t m e n t .   A 

f u r t h e r   p a i r   of  p u l l e y s   106  a r e   k e y e d   on  a  d r i v e   s h a f t  

108  w h i c h   is  j o u r n a l l y   m o u n t e d   on  f r a m e   88  b e t w e e n  

s h a f t s   94  and  100.   P u l l e y s   106  e n g a g e   a  f u r t h e r   p a i r  



of   e n d l e s s   b e l t s   110  w h i c h   l i e   p a r a l l e l   to   b e l t s   90  a n d  

e n g a g e   f u r t h e r   p u l l e y s   112  k e y e d   on  s h a f t   100 .   As  s e e n  

in  F i g u r e   6,  d r i v e   s h a f t   108  is   c o n n e c t e d   by  a  b e l t   1 1 4  

w i t h   a  t e n s i o n i n g   p u l l e y   116  and  a  s t e p p i n g   m o t o r   1 1 8 .  

P l a t e s   120  and  122  a r e   f i x e d   to   f r a m e   88  to   s u p p o r t   t h e  

u p p e r   run   of  b e l t s   90  and  110 .   A  p a i r   of  a d j u s t m e n t  

s c r e w s   124  a r e   m o u n t e d   on  a  c r o s s b a r   126  w h i c h   i s   f i x e d  

to   f r a m e   88  and  e n g a g e   b o s s e s   128  on  j o u r n a l s   130  o f  

s h a f t   94.  A d j u s t m e n t   s c r e w s   124  r o t a t e   f r e e l y   i n  

c r o s s b a r   126  b u t   c a n n o t   move  a x i a l l y   in  t h e   c r o s s b a r .  

S h a f t   94  is   d r i v e n   by  a  s t e p p i n g   m o t o r   132  s l i d a b l y  

m o u n t e d   by  b o l t s   134  on  a  s l o t t e d   b r a c k e t   136  on  f r a m e  

88.   A  p a i r   of  f r i c t i o n   w h e e l s   138  a r e   k e y e d   on  s h a f t  

94  f o r   r o t a t i o n   by  s t e p p i n g   m o t o r   1 3 2 .  

A u x i l i a r y   f e e d e r   84  c o m p r i s e s   a  d r u m   140  h a v i n g   a n  

a x l e   141  j o u r n a l l y   m o u n t e d   on  a  f r a m e   142  and  d r i v e n   b y  

a  s t e p p i n g   m o t o r   144  w h i c h   i s   a l s o   m o u n t e d   on  f r a m e  

1 4 2 .   Drum  140  c i r c u m f e r e n t i a l   r i b s   145  a d j a c e n t   e a c h  

e n d   of  t h e   drum  and  c a r r i e s   a  p a i r   of  p a r a l l e l   e n d l e s s  

b a n d s   146  wh ich   a l s o   e n g a g e   a  p a i r   of  i d l e r   p u l l e y s   1 4 8  

j o u r n a l l y   m o u n t e d   on  a  s h a f t   150 .   S h a f t   150  i s  

s l i d a b l y   m o u n t e d   f o r   l a t e r a l   a d j u s t m e n t   on  a  p a i r   o f  

s l o t t e d   b r a c k e t s   152  f i x e d   to  f r a m e   1 4 2 .   F rame   142  i s  

m o u n t e d   f o r   f r e e   r o t a t i o n   on  a  s h a f t   154  w h i c h   i s  

p a r a l l e l   to  t h e   a x i s   of  drum  140  and   f i x e d   to  a n  

e x t e n s i o n   156  of  f r a m e   88.  A  s c r e w   158  m o u n t e d   o n  

f r a m e   e x t e n s i o n   156  s e l e c t i v e l y   e n g a g e s   a  r i n g   o f  

a p e r t u r e s   160  in  f r a m e   142  c o n c e n t r i c   w i t h   s h a f t   1 5 4 .  

F e e d e r   p l a t f o r m   82  c o m p r i s e s   a  p l u r a l i t y   o f  

p a r a l l e l   e n d l e s s   b e l t s   160  p a s s i n g   a r o u n d   an  u p p e r   s e t  

of   p u l l e y s   162  and  a  l o w e r   s e t   of  p u l l e y s   164 .   U p p e r  

p u l l e y s   162  a r e   j o u r n a l l e d   on  a  s h a f t   166  t h e   ends   o f  

w h i c h   a r e   s l i d a b l e   l a t e r a l l y   in  s l o t s   168  in  e x t e n s i o n  

156  of  f r a m e   88.  Lower   p u l l e y s   164  a r e   k e y e d   on  a  

s h a f t   170  w h i c h   i s   j o u r n a l l y   m o u n t e d   in  e x t e n s i o n   1 5 6 .  



A  t e n s i o n   a d j u s t m e n t   s c r e w   172  on  e a c h   end  of  s h a f t   1 6 6  

moves  t h e   end  of  t h a t   s h a f t   l a t e r a l l y   in  s l o t   1 6 8 .  

C h u t e   86  c o m p r i s e s   (1)  an  u p p e r   s e t   of  p a r a l l e l  

b a n d s   180  e n g a g i n g   an  u p p e r   g r o o v e d   r o l l e r   182  and  a  

l o w e r   g r o o v e d   r o l l e r   184  w h i c h   a r e   j o u r n a l l y   m o u n t e d   o n  

f r a m e   88  and  (2)  a  l o w e r   s e t   of  p a r a l l e l   b a n d s   1 8 6  

e n g a g i n g   an  u p p e r   g r o o v e d   r o l l e r   188  and  a  l o w e r  

g r o o v e d   r o l l e r   190  w h i c h   a r e   j o u r n a l l y   m o u n t e d   on  a  

b r a c k e t   194  f i x e d   to   t h e   f r a m e .   For  a d j u s t m e n t   of  t h e  

gap  b e t w e e n   b a n d s   180  and  186  a  p a i r   of  a d j u s t m e n t  

s c r e w s   196  a r e   t h r e a d - m o u n t e d   on  t h e   e n d s   of  s h a f t   1 9 8  

of  r o l l e r   192  w h i c h   a r e   s l i d a b l e   l a t e r a l l y   in  s l o t s   2 0 0  

in  b r a c k e t s   194 .   The  e n d s   of  a d j u s t m e n t   s c r e w s   1 9 6  

e n g a g e   t h e   e n d s   of  s h a f t   201  or  r o l l e r   1 9 0 .  

A  c o m p r e s s i o n   s p r i n g   202  on  e a c h   s c r e w   196  u r g e s  

s h a f t s   198  and   202  a p a r t .   For  t h e   f u r t h e r   a d j u s t m e n t  

of  t he   gap  b e t w e e n   b a n d s   180  and  186  a  p a i r   o f  

a d j u s t m e n t   s c r e w s   203  a r e   m o u n t e d   on  a  f u r t h e r   c r o s s b a r  

204  f i x e d   to   f r a m e   88,  t h e   s c r e w s   b e i n g   f r e e l y  

r o t a t a b l e   b u t   n o n - m o v a b l e   a x i a l l y   in  t h e   c r o s s b a r .  

Each  s c r e w   203  e n g a g e s   a  b o s s   205  w h i c h   p i v o t a l l y  

e n g a g e s   an  arm  206  p i v o t a l l y   m o u n t e d   on  a  p i n   207  f i x e d  

on  f r ame   88  and  p i v o t a l l y   e n g a g i n g   s h a f t   188  of  r o l l e r  

182  of  u p p e r   b a n d s   180.   An  e n d l e s s   c h a i n   208  e n g a g e s  
b o t h   a d j u s t m e n t   s c r e w s   203  to   p r o v i d e   a  u n i f o r m  

a d j u s t m e n t   of  e a c h   end  of  r o l l e r   1 8 2 .  

As  s e e n   in  F i g u r e s   5  and  7,  a  l a r g e   d i a m e t e r  

s p r o c k e t   210  i s   k e y e d   on  t h e   end  o f  l o w e r   s h a f t   170  o f  

p l a t f o r m   82  and  is  c o n n e c t e d   by  a  c h a i n   212  to  a  d r i v e  

s p r o c k e t   214  d r i v e n   by  a  v a r i a b l e   s p e e d   d i r e c t   c u r r e n t  

m o t o r   ( n o t   s h o w n )   t h r o u g h   a  d r i v e   s h a f t   215 .   A  f u r t h e r  

s p r o c k e t   216  i s   a l s o   k e y e d   to  l o w e r   s h a f t   170  and  i s  

c o n n e c t e d   by  a  c h a i n   218  to  s p r o c k e t s   220  and  222  k e y e d  

on  u p p e r   r o l l e r s   182  and  188  r e s p e c t i v e l y   of  c h u t e   8 6 .  

C h a i n   218  a l s o   e n g a g e s   an  i d l e r   s p r o c k e t   2 2 4 .  



As  s e e n   in  F i g u r e s   5  and  6,  d e l i v e r y   p l a t f o r m   80 

s l o p e s   d o w n w a r d l y   in  one  d i r e c t i o n   a t   a  s h a l l o w   i n c l i n e  

t o w a r d s   f e e d e r   p l a t f o r m   82  w h i l e   t h e   f e e d e r   p l a t f o r m  

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

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

a p p r o x i m a t e l y   n o r m a l   one  t o   t h e   o t h e r .   A  gap  264  i s  

f o r m e d   b e t w e e n   b e l t s   124  of  f e e d e r   82  and  f r i c t i o n  

w h e e l s   138  of   d e l i v e r y   p l a t f o r m   8 0 .  

In  t h e   o p e r a t i o n   of  t h e   e m b o d i m n e n t   shown  i n  

F i g u r e s   5  to   8  of  t h e   d r a w i n g s   a  s t a c k   260  of  c a r d s   i s  

p l a c e d   on  a d v a n c e r   80  to   b e a r   a g a i n s t   d e l i v e r y   p l a t f o r m  

82,  w i t h   a  s l i d i n g   p r o p   262  r e s t i n g   on  b e l t s   90  and  1 1 0  

and  b e a r i n g   a g a i n s t   t h e   r e a r   of  t h e   s t a c k   to   k e e p   i t  

c o m p a c t .  

As  s e e n   in  F i g u r e   6,  t h e   u p p e r   e d g e s   of  t h e  

i n d i v i d u a l   c a r d s   a d j a c e n t   d e l i v e r y   p l a t f o r m   82  ( t h e  

l o w e r   c a r d s )   b e a r   a g a i n s t   b a n d s   146  of  a u x i l i a r y   f e e d e r  

84  w h i c h   f a n s   t h e   c a r d s   d o w n w a r d l y   ( f o r w a r d l y )   a s  
d e s c r i b e d   in  t h e   p r e v i o u s   e m b o d i m e n t ,   t h e   f o r e m o s t  

( l o w e s t )   c a r d   b e i n g   p u l l e d   i n t o   gap  264  as  s e e n   i n  

F i g u r e   8.  In  t h i s   e m b o d i m e n t ,   h o w e v e r ,   a u x i l i a r y  

f e e d e r   84  i s   p u l s e d   t o g e t h e r   w i t h   f r i c t i o n   w h e e l s   1 3 8  

(by  s t e p p i n g   m o t o r   132)   b u t   e a c h   p u l s e   of  t h e   a u x i l i a r y  

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

f r i c t i o n   w h e e l .   In  t h i s   way  t h e   l o w e r   c a r d s   of  s t a c k  

260  a r e   p u s h e d   t o w a r d s   264 ,   t h e   b o t t o m   c a r d   266  p a s s i n g  

f r e e l y   t h r o u g h   t h e   gap  w h i l e   t h e   s e c o n d   l o w e s t   c a r d   2 6 8  

is   d r a w n   f o r w a r d   as  p r e v i o u s l y   d e s c r i b e d .   In  t h i s  

m a n n e r   a u x i l i a r y   f e e d e r   84  o v e r c o m e s   t h e   e x c e s s i v e  

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

w e i g h t   of   t h e   s t a c k .  

A d v a n c e r   80  i s   p u l s e d   by  s t e p p i n g   m o t o r   118  t o  

u r g e   s t a c k   260  a g a i n s t   p l a t f o r m   82  w i t h   a  s u b s t a n t i a l l y  

c o n s t a n t   p r e s s u r e ,   o p e r a t i n g   when  t h e   b o t t o m   c a r d   2 6 6  

of  t h e   s t a c k   has   b e e n   p u l l e d   i n t o   gap  264.   F r i c t i o n  



w h e e l s   138  a r e   p u l s e d   by  s t e p p i n g   m o t o r   132  in  t h e  

m a n n e r   d e s c r i b e d   in  t he   p r e v i o u s   e m b o d i m e n t   of  F i g u r e s  

1  to   4 .  

When  b o t t o m   c a r d   266  p a s s e s   t h r o u g h   gap  264  i t  

e n t e r s   c h u t e   86  as  s e e n   in  F i g u r e   6  wh ich   shows  a n  

i n d i v i d u a l   c a r d   269  b e i n g   d e l i v e r e d   by  t h e   c h u t e   to   a  

f u r t h e r   a p p a r a t u s   such  as  a  c o l l a t o r   ( n o t   s h o w n ) .  

The  e m b o d i m e n t   of  F i g u r e s   5  to   8  p r o v i d e s   a  

c o n s i s t e n t   f e e d   f rom  a  s t a c k   of  i n d i v i d u a l   c a r d s ,   o f  

t h i c k e r   c a r d   m a t e r i a l ,   a c h i e v i n g   a  much  h i g h e r  

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

In  t h e   e m b o d i m e n t   shown  in  F i g u r e s   9  and  10  of  t h e  

d r a w i n g s ,   a x l e   141  of  drum  140  of  a u x i l i a r y   f e e d e r   8 4  

is   j o u r n a l l y   m o u n t e d   on  a  p a i r   of  b r a c k e t s   230  e a c h   o f  

w h i c h   i n c l u d e s   a  c h a n n e l   member  232  s l i d a b l e   v e r t i c a l l y  

on  a  p l a t e   234  and  s e c u r e d   to   t h e   p l a t e   by  b o l t s   2 3 6  

s l i d a b l e   in  a  v e r t i c a l   s l o t   238  in  t h e   p l a t e .   P l a t e  

234  is   in  t u r n   s e c u r e d   to  e x t e n s i o n   156  of  f r a m e   88  b y  

b o l t s   240  s l i d a b l e   in  a  h o r i z o n t a l   s l o t   242  in  t h e  

f r a m e   e x t e n s i o n .   S h a f t   150  i s   j o u r n a l l y   m o u n t e d   in  a  

p a i r   of  f l a n g e s   244  wh ich   a r e   m o u n t e d   f o r   f r e e   p i v o t a l  

m o v e m e n t   on  a x l e   141  of  drum  140 .   A  s p r o c k e t   246  i s  

f i x e d   to  one  of  f l a n g e s   244  and  a  r a t c h e t   248  is  a l s o  

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

p i n   250  and  e n g a g e a b l e   w i t h   s p r o c k e t   246 ,   t h e   r a t c h e t .  

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

a  t e n s i o n   s p r i n g   252  a t t a c h e d   a t   one  end  to   t h e   r a t c h e t  

r e m o t e   f rom  p i n   250  and  at   t h e   o t h e r   end  to   a  peg  2 5 4  

on  b r a c k e t   2 3 0 .  

The  e m b o d i m e n t   of  F i g u r e s   9  and  10  is   u s e f u l   t o  

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

f e e d e r   84  w i t h   r e s p e c t   to  s t a c k   260 .   In  r e l a t i o n   t o  

e x t e n s i o n   156  of  f r a m e   88,  f e e d e r   84  may  be  a d j u s t e d   i n  

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

a r r o w s   270  and  272  w h i l e   t he   a n g l e   of  b a n d s   146  w i t h  



r e s p e c t   to  t h e   t r a i l i n g   e d g e   of  t h e   b o t t o m   of  s t a c k   2 6 0  

may  be  a d j u s t e d   by  p i v o t i n g   r a t c h e t   248  in  t h e  

d i r e c t i o n   of  a r r o w   274  to  d i s e n g a g e   t h e   r a t c h e t   f r o m  

s p r o c k e t  2 4 6   and  r o t a t i n g   drum  140  to   move  r o l l e r   1 5 0  

in  t h e   d i r e c t i o n   of  a r r o w s   2 7 6 .  

S t e p p i n g   m o t o r s   118 ,   132 ,   and  144  a r e   e a c h  

c o n t r o l l e d   in  t h e   same  m a n n e r   as  s t e p p i n g   m o t o r   64  i n  

t h e   e m b o d i m e n t   of  F i g u r e s   1  to   4,  t h a t   i s   by  a  v a r i a b l e  

f r e q u e n c y   o s c i l l a t o r .  

A  o n e - w a y   c l u t c h   b e a r i n g   may  be  c o u p l e d   to  s h a f t  

141  to   e l i m i n a t e   b a c k l a s h .  

The  t e r m   " c a r d "   may  f u r t h e r   i n c l u d e   m u l t i p l e  

s h e e t s   s t a p l e d   or  o t h e r w i s e   f o r m e d   as  b o o k l e t s .  



1.  In  a  m e t h o d   of  f e e d i n g   c a r d s   or  l i k e   p a p e r   s t o c k  

s i n g l y   f rom  a  s t a c k   t h e r e o f ,   u s i n g   a  f r i c t i o n   w h e e l  

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

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

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

t h r o u g h   a  gap  b e t w e e n   t he   f r i c t i o n   w h e e l   and  t h e  

p l a t f o r m   to   i s s u e   t h e r e f r o m ,   t h e   s t e p   o f :  

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

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

a p a r t .  

2.  A  m e t h o d   as  c l a i m e d   in  C l a i m   1  in  w h i c h   t h e  

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

3.  A  m e t h o d   as  c l a i m e d   in  C l a i m   2  in  w h i c h   t h e  

r o t a t i o n   of  t h e   f r i c t i o n   w h e e l   i s  a c t u a t e d   by  t h e  

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

4.  A  m e t h o d   as  c l a i m e d   in  C l a i m   3  i n   w h i c h   t h e  

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

d r i v e   means   e l e c t r i c a l l y   m o t i v a t e d   by  a  v a r i a b l e  

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

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

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

r e c e i v e d   f rom  t h e   o s c i l l a t o r .  

5.  In  a  d e v i c e   f o r   f e e d i n g   c a r d s   and  l i k e   p a p e r   s t o c k  

s i n g l y   f rom  a  s t a c k   t h e r e o f ,   in  w h i c h   a  f r i c t i o n   w h e e l  

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

a r e   f ed   s i n g l y   f rom  t h e   b o t t o m   of  t h e   s t a c k   t h r o u g h   a  

gap  b e t w e e n   t h e   f r i c t i o n   w h e e l   and  t h e   p l a t f o r m   t o  

i s s u e   t h e r e f r o m :  

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

w h e e l ;   a n d  

means   c o n n e c t e d   w i t h   t h e   s t e p p i n g   m o t o r   to   c o n t r o l  

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

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

6.  A  d e v i c e   as  c l a i m e d   in  C l a i m   5  in  w h i c h   t h e  



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

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

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

c o n n e c t e d   e l e c t r i c a l l y   w i t h   t h e   d r i v e   means   w h e r e b y   t h e  

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

p r e s e l e c t e d   s p e e d   and  a t   p r e s e l e c t e d   i n t e r v a l s .  

7.  A  d e v i c e   as  c l a i m e d   in  C l a i m   6  i n c l u d i n g   a  

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

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

c o u n t   c o n t r o l   m e a n s .  

8.  In  a  m e t h o d   as  c l a i m e d   in  C l a i m   1,  in  w h i c h   a  

s t a c k   a d v a n c e r   is  u s e d   to   move  t h e   s t a c k   t o w a r d s   t h e  

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

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

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

p l a t f o r m   i s   s u b s t a n t i a l l y   c o n s t a n t .  

9.  A  m e t h o d   as  c l a i m e d   in  C l a i m   8  in  w h i c h   t h e   s t a c k  

a d v a n c e r   i s   moved  i n t e r m i t t e n t l y .  

10.  In  a  m e t h o d   as  c l a i m e d   in  C l a i m   1,  i n c l u d i n g   t h e  

s t e p   of   u s i n g   an  a u x i l i a r y   f e e d e r   to  a s s i s t   in  f e e d i n g  

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

w h e e l   and  t h e   p l a t f o r m ,   t h e   a u x i l i a r y   f e e d e r   b e i n g  

moved  a t   a  p r e s e l e c t a b l e   s p e e d .  

11.  A  m e t h o d   as  c l a i m e d   in   C l a i m   10  in  w h i c h   t h e  

a u x i l i a r y   f e e d e r   i s   moved  i n t e r m i t t e n t l y .  

12.  A  d e v i c e   as  c l a i m e d   in  C l a i m   5  i n c l u d i n g   a  s t a c k  

a d v a n c e r   to   move  t h e   s t a c k   t o w a r d s   t h e   m o v a b l e  

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

p a r a l l e l   m o v a b l e   e n d l e s s   b e l t s   and  a  s t e p p i n g   m o t o r  

c o n n e c t e d   to  d r i v e   t h e   b e l t s ,   means   b e i n g   c o n n e c t e d   t o  

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

t h e r e o f .  

13.  A  d e v i c e   as  c l a i m e d   in  C l a i m   5  i n c l u d i n g   a n  

a u x i l i a r y   f e e d e r   to  a s s i s t   in  f e e d i n g   t h e   c a r d s   s i n g l y  

i n t o   t h e   gap  b e t w e e n   t h e   f r i c t i o n   w h e e l   and  t h e  



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

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

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

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

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

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

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

14.  A  d e v i c e   as  c l a i m e d   in  C l a i m   13  i n c l u d i n g   m e a n s   t o  

v a r y   t h e   a n g l e   of  t h e   b a n d s   in  r e l a t i o n   to   s a i d   b o t t o m  

e d g e   of  t h e   s t a c k .  
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