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©  Apparatus  for  dispensing  documents  from  a  plurality  of  stores  of  said  documents. 

For  the  purpose  of  dispensing  documents  from  a  store 
(11, 12..14)  there  is  provided  a  dator  processor  (10)  for  con- 
trolling  said  dispensing  operation,  a  document  conveyor 
path  (15, 16, 17, 18, 19, 201-202)  arranged  to  pass  said  docu- 
ments  to  an  outfeed  compartment;  a  detecting  means  (19) 
for  checking  the  documents;  and  switching  means  for 
switching  the  conveyor  path  to  the  outfeed  compartment 
(21)  or  to  a  return  compartment  (22).  The  dator  processor  is 
provided  with  information  concerning  a  first  signal  which  is 
individual  for  documents  from  respective  stores,  and  the 
detector  means  (19)  is  arranged  to  deliver  a  second  signal  in 
dependence  on  a  document  passing  said  means.  The  dator 
processor  (10)  has  a  memory  (24)  to  which  information  con- 
cerning  the  first  signal  is  fed  and  which  is  connected  either to 
a  control  circuit  (25)  connected  between  the  detecting  means 
(19)  and  a  comparison  circuit  (23),  or  to  said  comparison 
circuit  (23).  The  comparison  circuit  compares  the  second 
signal  with  a  value  in  the  circuit  (23),  whereat  both  the  signal 
and  the  value  in  the  circuit  are  dependent  on  the  first  signal 
and  control  the  switching  means  in  response  to  the  result  of 
the  comparison  made. 





TECHNICAL  FIELD 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   for   d i s p e n s i n g   d o c u m e n t s  

from  a  p l u r a l i t y   of  s t o r e s   of  documen t s   of  d i f f e r i n g   v a l u e ,   e . g .  

b a n k n o t e s   from  s t o r e s   of  b a n k n o t e s   of  d i f f e r e n t   d e n o m i n a t i o n s .  

BACKGROUND  ART 

A p p a r a t u s   a re   known  which  in  a d d i t i o n   to  a c c o m m o d a t i n g   d i f f e r e n t  

k i n d s   of  d o c u m e n t s   a l s o   c o m p r i s e   da ta   p r o c e s s i n g   means  for   c o n t r o l l i n g  

t h e   d i s p e n s m e n t   of  d o c u m e n t s   from  s a i d   s t o r e s ,   a  c o n v e y o r   pa th   c o n t r o l -  

l ed   by  s a i d   p r o c e s s o r   for   c o n v e y i n g   documents   from  s a i d   s t o r e s   to  a n  

o u t f e e d   c o m p a r t m e n t ,   c h e c k i n g   means  for   c h e c k i n g   documen t s   at  a  g i v e n  

l o c a t i o n   on  the  c o n v e y o r   p a t h ,   and  s w i t c h i n g   means  a r r a n g e d   in  s a i d  

c o n v e y o r   pa th   for   s w i t c h i n g   s a i d   path  to  a  s e l e c t e d   one  of  two  t r a n s p o r t  

p a r t   p a t h s ,   of  which  one  leads   to  the  ou t feed   compartment  and  the  o t h e r  

l e a d s   to  a  r e t u r n   c o m p a r t m e n t .   An  a p p a r a t u s   of  the   a f o r e d e s c r i b e d  

k i n d   is  d e s c r i b e d   and  i l l u s t r a t e d   in  the  US  P a t e n t   s p e c i f i c a t i o n  

4  066  2 5 3 .  

In  a p p a r a t u s   of  the   a f o r e m e n t i o n e d   k ind  i t   i s  ,   of  c o u r s e ,   i m p o r t a n t  

t h a t   the   d o c u m e n t s   are   d i s p e n s e d   in  the  manner  i n t e n d e d .   When  t h e  

a p p a r a t u s   is  i n t e n d e d   to  d i s p e n s e   b a n k n o t e s ,   i t   is  i m p o r t a n t ,   f o r  

e x a m p l e ,   t h a t   not  more  than   one  b a n k n o t e   is  d i s p e n s e d   at  a  t i m e .  

F u r t h e r ,   i t   is  d e s i r a b l e   t h a t   one  and  the  same  a p p a r a t u s   is  a b l e  

to  d i s p e n s e ,   fo r   example ,   b a n k n o t e s   of  d i f f e r e n t   d e n o m i n a t i o n   a n d  

t h e r e w i t h ,   p e r h a p s ,   of  d i f f e r e n t   t h i c k n e s s ,   and  t h a t   a  g iven   a p p a -  

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

i t   b e i n g   n e c e s s a r y   to  modi fy   s a i d   a p p a r a t u s   to  any  g r e a t   e x t e n t .  

An  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is  to  s i m p l i f y   the  n e c e s s a r y  

c o n t r o l   of  the   d i s p e n s m e n t   of  documen t s   from  an  a p p a r a t u s   c o n t a i n i n g  



a  s t o r e   of  documen t s   of  m u t u a l l y   d i f f e r e n t   k i n d .  

The  c h a r a c t e r i s t i c   f e a t u r e s   of  an  a p p a r a t u s   a c c o r d i n g   to  the  i n -  

v e n t i o n   are  d i s c l o s e d   in  the  a c c o m p a n y i n g   c l a i m s .  

By  means  of  the  i n v e n t i o n   the  d i s p e n s m e n t   of  d o c u m e n t s ,   such  a s  

b a n k n o t e s ,   is  c o n t r o l l e d   in  a  r a p i d   and  p o s i t i v e   manner .   In  a d d i -  

t i o n   t h e r e   is  p r o v i d e d   an  a p p a r a t u s   of  s imp le   c o n s t r u c t i o n   a n d  

r e l i a b l e   o p e r a t i o n .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

So  t h a t   the  i n v e n t i o n   w i l l   be  more   r e a d i l y   u n d e r s t o o d   and  f u r t h e r  

f e a t u r e s   t h e r e o f   made  a p p a r e n t   on  e x e m p l a r y   embodiment   of  the  i n -  

v e n t i o n   w i l l   now  be  d e s c r i b e d   in  more  d e t a i l   wi th   r e f e r e n c e   t o  

the  a ccompany ing   s c h e m a t i c   d r a w i n g ,   in  w h i c h  

F i g u r e   1  i l l u s t r a t e s   a  b a n k n o t e   d i s p e n s i n g   a p p a r a t u s   in  a c c o r d a n c e  

wi th   the  i n v e n t i o n ,   a n d  

F i g u r e s   2  and  3  i l l u s t r a t e   m u t u a l l y   d i f f e r e n t   c o n t r o l   means  f o r  

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

in  F i g u r e   1 .  

PREFERRED  EMBODIMENT  OF  THE  INVENTION 

The  a p p a r a t u s   i l l u s t r a t e d   in  the  d rawing   c o m p r i s e s   a  p l u r a l i t y   o f  

b a n k n o t e   s t o r e s  1 1 ,   12  . . . 1 4   each  a r r a n g e d   to  c o - o p e r a t e   with  a n  

i n d i v i d u a l   p i ckup   d e v i c e   or  f e e d e r   18,17  . . . .   1 5 ;   a  da ta   p r o c e s s o r  

10  for   c o n t r o l l i n g   the  d i s p e n s m e n t   of  b a n k n o t e s   from  sa id   s t o r e s ;  

d e t e c t o r   means  19  for   c h e c k i n g   the  p o s s i b l e   d o u b l e - f e e d   of  b a n k -  

n o t e s ;   a  c o l l e c t i n g   ) c o m p a r t m e n t   20  ;   a  s w i t c h i n g   means  2 0 1 - 2 0 2 ;  

an  o u t f e e d   c o m p a r t m e n t   21;  and  a  r e t u r n   compar tmen t   2 2 .  

The  s t o r e s   1 1 , 1 2 ,   . . .   14  are   i n t e n d e d   to  a c c o m m o d a t e  b a n k n o t e s   o f  



d i f f e r e n t   d e n o m i n a t i o n  ,   for   example   s w e d i s h   b a n k n o t e s   r a n g i n g   i n  

v a l u e   from  5  Swedish   c r o w n s  ,   10  Swed i sh   c rowns   . . . . .   to  1000  S w e d i s h  

c r o w n s .   When  a  s t o r e ,   such  as  the   s t o r e   11,  is  i n s e r t e d   in  t h e  

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

t r a n s m i t t e d   to  the  d a t a   p r o c e s s o r   10,  more  s p e c i f i c a l l y   to  a  memory 

s t o r e   24  i n c o r p o r a t e d   in  the  d a t a   p r o c e s s o r  ,   where  the  i n f o r m a t i o n  

of  s a i d   s i g n a l   is  a c c e s s i b l e   p r o v i d e d   t h a t   the   s t o r e   11  r e m a i n s   i n  

t h e   a p p a r a t u s .   This   i n f o r m a t i o n   may,  for   e x a m p l e ,   r e l a t e   to  the  mean 

t h i c k n e s s   of  a  b a n k n o t e   in  s a i d   s t o r e .   In  a  s i m i l a r   manner   t h e r e   i s  

s t o r e d   in  the  memory  24  i n f o r m a t i o n   r e l a t i n g   to  the  b a n k n o t e s  

c o n t a i n e d   in  the  s t o r e   12  . . . . .   14.  I t   is  assumed  t h a t   the   b a n k n o t e s  

in  r e s p e c t i v e   s t o r e s   are   of  the   c o r r e c t   k i n d .   T r a n s m i s s i o n   of  i n f o r L  

m a t i o n   to  the  i n d i v i d u a l   a d d r e s s e s   of  r e s p e c t i v e   s t o r e s   in  the  memory 

24  is  e f f e c t e d ,   for   e x a m p l e ,   in  b i n a r y   f o r m .  

The  i n d i v i d u a l   f e e d e r s   15,  17,  18  c o o p e r a t i n g   wi th   s a i d   s t o r e s  ,  

t o g e t h e r   with  the  d e t e c t i n g   means  19,  the   c o l l e c t i n g   c o m p a r t m e n t   2 0  

and  the  s w i t c h i n g   means  2 0 1 - 2 0 2  ,   form  a  c o n v e y o r   path  for   b a n k n o t e s  

from  s a i d   s t o r e s   to  s a i d   o u t f e e d   c o m p a r t m e n t   21  o r  ,   in  the  e v e n t   o f  

two  b a n k n o t e s   be ing   d i s p e n s e d   at  the   same  t i m e ,   to  the  r e t u r n   c o m p a r t -  

ment  2 2 .  

The  d e t e c t i n g   means  19  is  a r r a n g e d   to  d e l i v e r   to  a  c o n t r o l   c i r c u i t  

25,  v ia   a  l i n e   35,  a  s i g n a l   (which   is  h e r e i n a f t e r   r e f e r r e d   to  a s  

t he   second   s i g n a l )   whose  a m p l i t u d e   is  d e t e r m i n e d   by  the  t h i c k n e s s  

of  a  s i n g l e   documen t ,   or  in  an  e x c e p t i o n a l   c a se   to  the  t h i c k n e s s   o f  

s e v e r a l   d o c u m e n t s ,   d u r i n g   p a s s a g e   of  s a i d   document   or  documen t s   t h r o u g h  

s a i d   means.   As  w i l l   be  u n d e r s t o o d ,   the   d e t e c t i n g   or  s e n s i n g   m e a n s  

19  may  be  so  a r r a n g e d   t h a t   the  p a s s a g e   of  a  b a n k n o t e   to  the  v a l u e  

of ,   e . g .   5  Swedish   crowns  may  g ive   r i s e   to  a  s i g n a l   wi th   an  a m p l i t u d e  

of  7  v o l t s ,   wh i l e   two  b a n k n o t e s   of  the  same  d e n o m i n a t i o n   w h i c h  o v e r l a p  



or  which  a re   d i s p e n s e d   t o g e t h e r   may  g ive   r i s e   to  a  s i g n a l   w i t h  

an  a m p l i t u d e   of  4  v o l t s   e t c .  

When  a  b a n k n o t e s   p a s s e s   the  d e t e c t i n g   or  s e n s i n g   means  19,  t h e r e  

is  s en t   to  the  c o n t r o l   c i r c u i t   25  a  f i r s t   s i g n a l   o r i g i n a t i n g   f r o m  

the  i n f o r m a t i o n   which  has  been  s u p p l i e d   to  the  memory  2 4  i n   r e s p e c t  

of  the  s t o r e   of  b a n k n o t e s   in  q u e s t i o n ,   and  a  second   s i g n a l   o r i g i -  

n a t i n g   from  the  s e n s i n g   means  19  wi th   i n f o r m a t i o n   about   the  b a n k -  

no te   which  has  j u s t   p a s s e d   s a i d   means.   The  d a t a   p r o c e s s   a c t u a t e s  

the  memory  s t o r e   24  in  c o n j u n c t i o n   wi th   c o n t r o l l i n g   the  o u t f e e d  

of  a  b a n k n o t e   from  s a i d   s t o r e .   If   the  b a n k n o t e   d i s p e n s e d   is  of  t h e  

c o r r e c t   d e n o m i n a t i o n   and  has  the  c o r r e c t   t h i c k n e s s ,   the   c o n t r o l  

c i r c u i t   25  sends   a  s i g n a l   to  a  c o m p a r i s o n   c i r c u i t   2 3  ,   v i a   a  l i n e  

39,  which  compares   s a i d   s i g n a l   wi th   a  g iven   v a l u e   i n c o r p o r a t e d   i n  

the  c i r c u i t .   When  the  c o m p a r i s o n   made  a g r e e s   wi th   the  v a l u e   of  s a i d  

s i g n a l   and  s a i d   g iven   v a l u e  ,   a  c o n t r o l   s i g n a l   is  t r a n s m i t t e d   t o  

the  s w i t c h i n g   m e a n s   2 0 1 - 2 0 2  .   The  s w i t c h i n g   means  a re   then  s w i t c h e d  

to  a  p o s i t i o n   in  which  the  b a n k n o t e   (or   o p t i o n a l l y   a  bund l e   o f  

b a n k n o t e s   c o l l e c t e d   in  the  c o l l e c t i n g   c o m p a r t m e n t   20)  is  fed  to  t h e  

o u t f e e d   c o m p a r t m e n t   21.  On  the  o t h e r   hand,   i f   the   compared   s i g n a l s  

do  not  c o i n c i d e   wi th   one  a n o t h e r ,   as  the  r e s u l t   of  two  b a n k n o t e s  

b e i n g   d i s p e n s e d   s i m u l t a n e o u s l y   fo r   example ,   the   c o n t r o l   s i g n a l  

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

means  201-202   to  be  moved  to  a  p o s i t i o n   such  t h a t   the  b a n k n o t e  

(or   the  b u n d l e   of  b a n k n o t e s )   is  p a s s e d   to  the   r e t u r n   c o m p a r t m e n t   2 2 .  

In  F i g u r e   1,  the   r e j e c t   p o s i t i o n   of  the   s w i t c h i n g   means  2 0 1 - 2 0 2  

is  i l l u s t r a t e d   in  dash  l i n e s   A s   w i l l   be  u n d e r s t o o d ,   however ,   t h e  

a r r a n g e m e n t   may  be  such  t h a t   when  the  c o r r e c t   d i s p e n s i n g   s e q u e n c e  

t a k e s   p l a c e   the   a m p l i t u d e   of  the   c o n t r o l   s i g n a l   is  e q u a l   to  z e r o ,  

and  t h a t   the   s w i t c h i n g   means  2 0 1 - 2 0 2 x e m a i n   in  the  p o s i t i o n   shown 

by  f u l l   l i n e s .  



The  d i s p e n s m e n t   of  b a n k n o t e s ,   or  d o c u m e n t s ,   may  be  e f f e c t e d   in  a 

manner  such  t h a t   s u b s e q u e n t   to  o r d e r i n g   a  g iven   number  of  b a n k -  

no tes   of  a  c e r t a i n   k ind ,   e . g .   by  means  of  a  k e y b o a r d   not  shown,  

the  b a n k n o t e s   are  d i s p e n s e d   s e q u e n t i a l l y   to  the  o u t f e e d   c o m p a r t -  

ment  21;  in  t h i s   case   the  c o l l e c t i n g   compar tmen t   20  is  thus   o m i t t e d .  

One  v a r i a t i o n   is  t h a t   the  o r d e r e d   b a n k n o t e s   are  f i r s t   c o l l e c t e d  

in  the  c o l l e c t i n g   compor tment   20  i n t o   a  bund le ,   w h e r e a f t e r   t h e  

whole  bund le   is  fed  to  the  o u t f e e d   compar tmen t   21.  I f ,   s u b s e q u e n t  

to  c o l l e c t i n g   a  bund le   of  b a n k n o t e s   in  the  c o m p a r t m e n t   2 0  

two  b a n k n o t e s   are  d i s p e n s e d   i n s t e a d   of  one,  i t   may  be  a d v a n t a g e o u s  

not  only  to  r e j e c t   the  d o u b l e - f e e d   of  sa id   b a n k n o t e s   to  the  r e j e c t  

c o m p a r t m e n t  ,   but  a l s o   the  bund l e   of  b a n k n o t e s   a l r e a d y   p r e s e n t   i n  

the  c o m p a r t m e n t   20.  To  t h i s   end,  as  i l l u s t r a t e d   in  F i g u r e   1,  t h e  

c i r c u i t   i n c l u d e s   a  l i n e   36  c o n n e c t e d   to  the  da ta   p r o c e s s o r   10  a n d  

a  l i n e   37  which  is  c o n n e c t e d   to  s a id   l i n e   36  and  to  the  c o l l e c t i n g  

compar tmen t   2 0  .   The  c o n t r o l   s i g n a l   is  sent   from  the  p r o c e s s o r  

10  to  the  l i n e   36  and  is  c o n d u c t e d   t h e r e f r o m   to  the  c o m p a r t m e n t  

20  via  the  l i n e   3 7 .  

C o n v e n i e n t l y   the  da ta   p r o c e s s o r   may  be  a r r a n g e d   to  c o n t r o l   t h e  

c o n t r o l   c i r c u i t   25  not  only  in  d e p e n d e n c e   on  from  which  s t o r e   a  

b a n k n o t e   a r r i v e s   but  a l s o   in  d e p e n d e n c e   upon  any  smal l   d e v i a t i o n  

between  the  g iven   v a l u e   in  the  c o m p a r i s o n   c i r c u i t   and  the  v a l u e   o f  

the  second  s i g n a l ,   p r o v i d e d   t h a t   s a id   d e v i a t i o n   is  smal l   in  c o m p a r i -  

son  with  t h o s e   d e v i a t i o n s   caused   by  the  i n c o r r e c t   d i s p e n s m e n t   o f  

a  b a n k n o t e .   In  t h i s   way  t h e r e   is  o b t a i n e d   a  s e l f - r e g u l a t i n g   s y s t e m  

which  e l i m i n a t e s   any  d e v i a t i o n s   w i t h i n   a  narrow  p r e d e t e r m i n e d  

range  abou t   the  c o r r e c t   v a l u e .  

The  r e l a t i o n s h i p   between  da t a   p r o c e s s o r   10  and  s e n s i n g   means  19  c a n  



be  e s t a b l i s h e d   in  d i f f e r e n t   w a y s .  

One  way  i s  ,   as  b e f o r e   d e s c r i b e d ,   t o  p e r m i t  t h e   da ta   p r o c e s s o r  

10  to  c o n t r o l   the  o u t f e e d   of  a  b a n k n o t e   from  s t o r e s   11,  1 2  : . . 1 4  

by  means  of  p u l s e s   on  l i n e   41 ,42   . . .   44  w h i l e   t h e  d a t a   p r o c e s s o r  

is  p e r m i t t e d ,   v ia   l i n e   38,  to  a c t i v a t e   the  c o n t r o l   means  25  i n  

a  manner  such  t h a t   s a i d   second  s i g n a l   on  l i n e   38  i s  i n d e p e n d e n t  

of  the  t h i c k n e s s   of  an  i n d i v i d u a l ,   c o r r e c t   b a n k n o t e   ( p r o v i d i n g  

t h a t   s a i d   b a n k n o t e   a r r i v e s   from  the  c o r r e c t   s t o r e  )   but  d e p e n d e n t  

upon  the  c o r r e c t   or  i n c o r r e c t   o u t f e e d   of  a  b a n k n o t e .   This   means  

t h a t   the  c o n t r o l   s i g n a l   on  l i n e   3 6  w i l l   c ause   the  means  2 0 1 - 2 0 2  

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

a  c o r r e c t   s t o r e   wi th   r e s p e c t   to  the  d e n o m i n a t i o n   of  the  b a n k n o t e s  

o r d e r e d ,   and  a l s o   when  a  s i n g l e   b a n k n o t e   is  d i s p e n s e d   from  a n  

i n c o r r e c t   s t o r e   wi th   r e s p e c t   to  the  d e n o m i n a t i o n   of  the  b a n k n o t e  

o r d e r e d ,   namely  when  the  d i f f e r e n c e   in  t h i c k n e s s   be tween   the  t w o  

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

With  the  d e t e c t i n g   means  19  c o n n e c t e d   d i r e c t l y   to  the  c o m p a r i s o n  

c i r c u i t   25  and  the  memory  s t o r e   24  c o n n e c t e d   to  the  same  c i r c u i t ,  

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

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

the  c o m p a r i s o n   c i r c u i t   to  be  d e p e n d e n t   on  the   v a l u e   of  the  f i r s t  

s i g n a l ,   i . e .   d e p e n d e n t   on  from  which  s t o r e   a  document   or  b a n k n o t e  

s h a l l   be  d i s p e n s e d ,   w h e r e a t   the  c o n t r o l   s i g n a l   from  t h e  c o m p a r i s o n  

c i r c u i t   is  thus   d e p e n d e n t   o n  t h e   d i f f e r e n c e   be tween   two  v a l u e s  

which  are   no t   c o n s t a n t   d u r i n g   t h e   p r o c e d u r e   of  d i s p e n s i n g   t w o  

d i f f e r e n t   k i n d s   of  b a n k n o t e s .  

When  no  b a n k n o t e   p a s s e s   the  d e t e c t i n g   means  19,  s a i d   means  s h o u l d  

o p e r a t e   at   a  c o n s t a n t   b a s i c   l e v e l   so  t h a t   t h e  s i g n a l   l e v e l s   in  t h e  



case   of  the  d i s p e n s m e n t   of  s i g n l e   b a n k n o t e s   from  d i f f e r e n t   s t o r e s ,  

and  the  s i g n a l   l e v e l s   in  the  p o s s i b i l i t y   of  two  b a n k n o t e s   b e i n g  

d i p e n s e d   s i m u l t a n e o u s l y   from  the  same  s t o r e ,   have  at  l e a s t   a p p r o x i -  

m a t e l y   the  p r e - d e t e r m i n e d   v a l u e s   ( t he   set   v a l u e s ) .   Should   t h e  

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

ag ing   or  o t h e r   m e c h a n i c a l / e l e c t r i c a l   p h e n o m e n a  ,   the  d a t a   p r o c e s s o r  

is  c o n v e n i e n t l y   a r r a n g e d   to  c o m p e n s a t e   for   such  d i s p l a c e m e n t s  

in  l e v e l s   by  c o n t r o l l i n g   the  c o n t r o l   c i r c u i t .   I f ,   when  d i s p e n s i n g  

the  b a n k n o t e   from  a  g iven   s t o r e  ,   the  s i g n a l   on  the  l i n e   35  d i f f e r s  

s u b s t a n t i a l l y   from  the  e x p e c t e d   v a l u e ,   the  da ta   p r o c e s s o r   c a u s e s  

the  b a n k n o t e   to  be  p a s s e d   to  the  r e t u r n   compar tmen t   22,  and  t h a t  

the   c o n t r o l   c i r c u i t   25  is  s w i t c h e d   to  c o m p e n s a t e   the  change  o c c u r r i n g  

in  the  d e t e c t i n g   means  19  (or   p e r h a p s   the  c o n t r o l   c i r c u i t   2 5 ) .  

I m m e d i a t e l y   t h e r e o n   t h e r e   is  d i s c h a r g e d   from  the  same  s t o r e   a 

f u r t h e r   b a n k n o t e   and  if   the  e x p e c t e d   s i g n a l   l e v e l   is  now  o b t a i n e d  

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

was  in  i t s e l f   c o r r e c t ,   and  the  change  ( s t e p - u p )   in  the  c o n t r o l   c i r -  

c u i t   25  c aused   by  the  da ta   p r o c e s s o r   is  m a i n t a i n e d   for   the  s u b s e -  

quent   d i s p e n s i n g   o p e r a t i o n s .   This   i m p l i e s   a  c o n s i d e r a b l e   e x p a n s i o n  

in  the  a b i l i t y   of  the   sys tem  to  be  s e l f - r e g u l a t i n g  ,   t h e r e b y   a v o i d i n g  

in  many  c a s e s   the  p r o v i s i o n   of  a  s p e c i a l   s e r v i c e   on  the  a p p a r a t u s .  

I t   has  been  m e n t i o n e d   p r e v i o u s l y   in  the  d e s c r i p t i o n   t h a t   the  r e -  

q u i s i t e   i n f o r m a t i o n   c o n c e r n i n g   b a n k n o t e s   c o n t a i n e d   in  an  i n d i v i -  

dual   s t o r e   is  fed  to  the  da ta   p r o c e s s o r   as  the  s t o r e   is  i n s e r t e d  

i n t o   the  a p p a r a t u s .   In  c o n n e c t i o n   with  a  mode  in  which  the  d a t a  

p r o c e s s o r   c o m p e n s a t e s   p o s s i b l e   m e c h a n i c a l / e l e c t r i c a l   changes   a n o t h e r  

method  of  o b t a i n i n g   t h i s   i n f o r m a t i o n   w i l l   now  be  d e s c r i b e d .  

The  a p p a r a t u s   is  a d a p t e d   to  d i s p e n s e   b a n k n o t e s   from  a  p a r t i c u l a r  

c o u n t r y ,   e . g .  ,   Amer ican   d o l l a r s .   The  v a r i o u s   b a n k n o t e   s t o r e s  

are   i n s e r t e d   i n t o   the  a p p a r a t u s   and  a  f i r s t   b a n k n o t e   from  one  o f  



s a i d   s t o r e s   is  fed  to  the  c o n v e y o r   p a t h ,   e . g .   by  o r d e r i n g   s a i d  

b a n k n o t e   t h r o u g h   a  k e y b o a r d   or  by  d i s p e n s i n g   s a i d   b a n k n o t e   m a n u a l -  

ly .   If  the  c o r r e c t   ( e x p e c t e d )   l e v e l   is  o b t a i n e d   on  the  l i n e   35 

and  in  the  c i r c u i t   25,  the  a d j u s t m e n t   made  to  the  a p p a r a t u s   i s  

c o r r e c t  ,   and  a  f i r s t   b a n k n o t e   is  then  d i s p e n s e d   from  one  of  t h e  

r e m a i n i n g   s t o r e s  .   This   p r o c e s s   is  then   r e p e a t e d .   I f ,   h o w e v e r ,  

the   s i g n a l   l e v e l   is  not  t h a t   which  is  e x p e c t e d  ,   or  d e v i a t e s  

o u t s i d e   the  l i m i t s   of  the  a f o r e m e n t i o n e d   " s m a l l   d e v i a t i o n "  ,  

the   a p p a r a t u s   w i l l   r e t u r n   the  b a n k n o t e   to  the  r e t u r n   c o m p a r t m e n t  

22  and  the  o b t a i n e d   s i g n a l   l e v e l   is  s t o r e d   and  a  f u r t h e r   b a n k n o t e  

from  the   same  s t o r e   is  d i s p e n s e d .   If  the   s a m e  s i g n a l   l e v e l   i s  

a g a i n   o b t a i n e d ,   t h i s  m e a n s   t h a t   the  s i g n a l   l e v e l   is  r e p r e s e n t a t i v e  

of  b a n k n o t e s   from  s a i d   s t o r e  ,   and  t h i s   r e f e r e n c e   v a l u e   is  r e t a i n e d  

in  the  da t a   p r o c e s s o r   for   f u t u r e   d i s p e n s i n g   o p e r a t i o n s   from  t h a t  

p a r t i c u l a r   s t o r e .  

The  sy s t em  can  be  made  even  more  s o p h i s t i c a t e d   by  p r o v i d i n g   t h e  

d e t e c t i n g   m e a n s / c o n t r o l   c i r c u i t   wi th   a  ve ry   wide  work ing   r a n g e ,  

and  by  p r o g r a m m i n g   the  d a t a   p r o c e s s o r   in  a  manner   such  t h a t   s a i d  

p r o c e s s o r   i t s e l f   e s t a b l i s h e s   and  s t o r e s   the  l e v e l s   fo r   c o r r e c t   d i s -  

p e n s m e n t   of  b a n k n o t e s   from  the   d i f f e r e n t   s t o r e s  a n d   for   the  r e j e c t i o n  

of  s a i d   b a n k n o t e s   in  the  c a s e   of  two  b a n k n o t e s   b e i n g   d i s p e n s e d  

s i m u l t a n e o u s l y .   In  t h i s   way  the  a p p a r a t u s   is  u p d a t e d ,   s u i t a b l y   by  

means  of  s p e c i a l   s t a n d a r d   b a n k n o t e s .  

F i g u r e   2  i l l u s t r a t e s   the  m u t u a l   c o - o p e r a t i o n   b e t w e e n  t h e   d e t e c t o r  

19,  the   c o n t r o l   c i r c u i t   25,  the   c o m p a r i s o n   c i r c u i t   23  and  the  memory 

24  in  a  more  d e t a i l e d   manner .   When  i n s e r t i n g  ,   f o r  e x a m p l e ,   a  

c a s s e t t e   11  i n t o   the   a p p a r a t u s   a  v a l u e   ( e . g .   8 )  r e p r e s e n t a t i v e  

of  an  a d d r e s s   a s s o c i a t e d   wi th   s a i d   c a s s e t t e   i s   r e a d   i n t o   t h e   m e m o r y .  

The  a d d r e s s   may  be  r e a d   in   b i n a r y   code .   When  o r d e r i n g   a  b a n k n o t e  



from  the  c a s s e t t e   11  ,   v ia   a  k e y b o a r d   for   example ,   the  a f o r e m e n -  

t i o n e d   v a l u e   8  is  fed  to  the  c o n t r o l   c i r c u i t   25  ,   v ia   the  l i n e  

38,  as  " the   f i r s t   s i g n a l " .   When  the  b a n k n o t e   p a s s e s   the  d e t e c t o r  

19,  s a id   d e t e c t o r   t r a n s m i t s   a  s i g n a l  ,   v ia   the  l i n e   35,  to  t h e  

c o n t r o l   c i r c u i t   25  ,   on  whose  o u t p u t   t h e r e   is  o b t a i n e d   a  s i g n a l  

which,   v ia   the  l i n e   39,  is  a p p l i e d   to  the  c o m p a r i s o n   c i r c u i t   2 3 ,  

and  t h e r e   compared   wi th   a  p r e - d e t e r m i n e d   v a l u e .   If  sa id   s i g n a l  

l i e s   w i t h i n   a  g iven   r ange   a round   the  p r e - d e t e r m i n e d   v a l u e ,   s a i d  

s i g n a l   is  read  i n t o   the  memory  24,  via  the  l i n e   40,  and  t h e  

v a l u e   for  the  c a s s e t t e   11  is  a d j u s t e d   on  i t s   a d d r e s s   in  the  memory.  

The  a d j u s t e d   v a l u e   ( t h e   v a l u e   8.  has  been  a d j u s t e d   to,  for  e x a m p l e ,  

7  or  9)  is  then  the  b a s i s   of  " the   f i r s t   s i g n a l "   on  the  l i n e   3 8 .  

I f ,   on  the  o t h e r   hand,   the  s i g n a l   l i e s   o u t s i d e   sa id   i n t e r v a l ,  

t h i s   is  u n d e r s t o o d   as  a  d i s p e n s i n g   e r r o r   and  a  s i g n a l   p a s s e s   on 

the  l i n e   36  to  the  s w i t c h i n g   means  2 0 1 - 2 0 2 .   In  t h i s   case  the  v a l u e  

(8)  is ,   of  c o u r s e ,   not  c h a n g e d .  

F i g u r e   3  i l l u s t r a t e s   in  more  d e t a i l   the  mutual   c o r p o r a t i o n   of  t h e  

d e t e c t o r   19,  the  c o m p a r i s o n   c i r c u i t   23  and  the  memory  24  in  a  m o d i -  

f i e d   a p p a r a t u s .   A  b a n k n o t e   is  fed,   o p t i o n a l l y   by  hand,  pa s t   t h e  

d e t e c t o r   19  and  a  s i g n a l   is  s en t   to  the  c o m p a r i s o n   c i r c u i t   23  a n d ,  

v ia   a  c l o s e d   c o n t a c t   45,  to  the  memory  24  at  an  a d d r e s s   s i m i l a r  

to  the  c a s s e t t e   which  c o n t a i n s   the  b a n k n o t e s   from  which  s a i d   b a n k -  

note   was  d i s p e n s e d .   When  the  next   b a n k n o t e   in  l i n e   is  d i s p e n s e d ,  

" t h e   f i r s t "   s i g n a l   is  f e d  ,   v ia   l i n e   46,  to  the  c o m p a r i s o n   c i r c u i t  

23,  to  which  is  a l s o   s en t   a  s i g n a l   from  the  d e t e c t o r   19  v ia   l i n e  

47.  A  c o m p a r i s o n   is  made  ,   and  n o r m a l l y   the  r e s u l t a n t   s i g n a l   l i e s  

w i t h i n   a  p r e - d e t e r m i n e d   r ange   about   a  p r e - d e t e r m i n e d   v a l u e .   A 

c e r t a i n   p e r c e n t a g e   ( e . g .   5  %)  of  any  d i f f e r e n c e   is  r e - f e d   to  t h e  

memory  24  v ia   l i n e   48  and  is  p e r m i t t e d   to  i n f l u e n c e   the  i n f e d  



v a l u e   on  the   a d d r e s s   in  q u e s t i o n   in  the  memory  24.  If  the  r e s u l t a n t  

s i g n a l ,   on  the   o t h e r   hand,   l i e s   o u t s i d e   the  p r e - d e t e r m i n e d   r a n g e ,  

t h i s   is  u n d e r s t o o d   as  an  e r r o r   in  d i s p e n s m e n t ,   i . e .   some  a d j u s t m e n t  

of  the  v a l u e   i n  t h e   memory  24  must  be  m a d e .  



1.  An  a p p a r a t u s   for   d i s p e n s i n g   documents   from  a  p l u r a l i t y   of  s t o r e s  

(11 ,12   . . . . . 1 4 )   of  documen t s   of  m u t u a l l y   d i f f e r e n t   k i n d s ,   e . g .  

documents   of  d i f f e r e n t   d e n o m i n a t i o n s ,   c o m p r i s i n g   a  d a t o r   p r o c e s s o r  

(10)  for  c o n t r o l l i n g   the  d i s p e n s m e n t   of  documents   from  s a i d  

s t o r e s ;   a  c o n v e y o r   pa th   (15,  16,  17,  18,  19,  20,  21,  2 0 1 - 2 0 2 )  

c o n t r o l l e d   by  s a i d   d a t o r   p r o c e s s o r   (10)  for  c o n v e y i n g   d o c u m e n t s  

from  sa id   s t o r e s   to  an  o u t f e e d   c o m p a r t m e n t ;   a  d e t e c t o r   means  ( 1 9 )  

for  c h e c k i n g   a  document   at  a  g iven   l o c a t i o n   on  sa id   c o n v e y o r   p a t h ;  

and  s w i t c h i n g   means  ( 2 0 1 - 2 0 2 )   i n c o r p o r a t e d   in  sa id   c o n v e y o r   p a t h  

for  s w i t c h i n g   s a i d   pa th   to  one  of  two  pa r t   pa ths   of  which  o n e  

pa r t   path  l e a d s   to  s a i d   o u t f e e d   compar tmen t   (21)  and  the  o t h e r  

l eads   to  a  r e j e c t   c o m p a r t m e n t  ;   c h a r a c t e r i z e d   in  t h a t   means  

are  - a r r anged   for   p r o g r e s s i v e l y   g e n e r a t i n g   a  f i r s t   s i g n a l   r e p r e s e n -  

t a t i v e   of  documents   b e l o n g i n g   to  r e s p e c t i v e   s t o r e s ;   t h a t   d e t e c t o r  

means  (19)  are  a r r a n g e d   to  t r a n s m i t   to  the  data   p r o c e s s o r   ( 1 0 )  

a  second  s i g n a l   ( e . g .   v ia   35 ,39 )   in  r e s p o n s e   to  a  document   p a s s i n g  

sa id   d e t e c t o r   means  ( 1 9 ) ;   and  in  t h a t   the  data  p r o c e s s o r   (10)  i n -  

c ludes   a  c o m p a r i s o n   c i r c u i t   (23)  a r r a n g e d   f i r s t l y   to  c o m p a r e  ,  

for  each  document   p a s s i n g   s a i d   d e t e c t o r   means  (19 ) ,   s a id   s e c o n d  

s i g n a l   r e c e i v e d   from  s a i d   d e t e c t o r   means  (19)  with  a  v a l u e   i n  

the  c o m p a r i s o n   c i r c u i t   ( 2 3 ) ,   s a id   second  s i g n a l   or  s a id   v a l u e  

being  d e p e n d e n t   upon  s a i d   f i r s t   s i g n a l  ,   r e p r e s e n t a t i v e   of  s a i d  

supply   ( e . g .   11)  from  which  the  document  in  q u e s t i o n   a r r i v e s ,  

and  s e c o n d l y   to  d e l i v e r   a  c o n t r o l   s i g n a l   (v ia   36)  d e p e n d e n t   on 

sa id   c o m p a r i s o n  ,   for   c o n t r o l l i n g   the  s w i t c h i n g   means  ( 2 0 1 - 2 0 2 ) .  

2.  An  a p p a r a t u s   a c c o r d i n g   to  c la im  1,  c h a r a c t e r i z e d   in  t h a t  

sa id   means  c o m p r i s e s   a  s e q u e n t i a l   a r r a n g e m e n t   of  s a id   s t o r e s  

(  e . g .   11)  in  c o m b i n a t i o n   wi th   c i r c u i t s   in  sa id   d a t o r   p r o c e s s o r  

(10)  in  an  a r r a n g e m e n t   such  t h a t   s a id   f i r s t   s i g n a l   is  g e n e r a t e d  

when  a  r e s p e c t i v e   s u p p l y   (11)  is  i n s e r t e d   i n t o   s a id   a p p a r a t u s .  



3.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   s a i d  

means  c o m p r i s e s   an  a r r a n g e m e n t   of  s a i d   d e t e c t o r   means  (19)  i n  

c o m b i n a t i o n   with  c i r c u i t s   in  s a i d   d a t o r   p r o c e s s o r   (10)  in  an  a r r a n g e -  

ment  such  t h a t   s a i d   f i r s t   s i g n a l   is  g e n e r a t e d   when  a  f i r s t   d o c u -  

ment  is  d i s p e n s e d   from  a  r e s p e c t i v e   s t o r e   ( e . g .   1 1 ) .  

4.  An  a p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1-3,  i n c l u d i n g  

a  c o l l e c t i n g   c o m p a r t m e n t   (20)  i n c o r p o r a t e d   in  s a id   c o n v e y o r   p a t h ,  

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

p r o c e s s o r   ( 10 ) ,   which  documen t s   are   to  be  conveyed   t o g e t h e r   to  s a i d  

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

( 2 0 1 - 2 0 2 )   are  i n c o r p o r a t e d   in  s a i d  c o n v e y o r   path  beh ind   the  c o l l e c t -  

ing  c o m p a r t m e n t   (20)  but   in  f r o n t   of  the   o u t f e e d   c o m p a r t m e n t   ( 2 1 ) ,  

and  in  t h a t   when  the   d e t e c t o r   means  (19)  d e t e c t s   t h a t   a  d o c u m e n t  

has  been  d i s p e n s e d   i n c o r r e c t l y ,   e . g .   two  documents   have  been  d i s -  

pensed   at  the  same  t ime ,   the  c o n t r o l   s i g n a l ,   in  a d d i t i o n   t o  

s w i t c h i n g   the  s w i t c h i n g   means  ( 2 0 1 - 2 0 2 )   to  the   o t h e r   c o n v e y o r   p a t h ,  

a l s o   c a u s e s   the  documen t s   l o c a t e d   in  the  c o l l e c t i n g   c o m p a r t m e n t  

(20)  to  be  fed  to  the  r e t u r n   d e p a r t m e n t   ( 2 2 ) .  

5.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   2  or  c l a i m   3,  c h a r a c t e r i z e d  

by  a  memory  s t o r e   (24)  i n c o r p o r a t e d   in  the  d a t o r   p r o c e s s o r   ( 1 0 )  

and  a r r a n g e d   fo r   s t o r i n g   the  f i r s t   s i g n a l   when  a  r e s p e c t i v e   s t o r e  

( e . g .   11)  is  i n s e r t e d   in  the   a p p a r a t u s   and  when  a  f i r s t   d o c u m e n t  

is  d i s p e n s e d   from  a  r e s p e c t i v e   s t o r e ,   s a i d   memory  be ing   c o n n e c t e d  

to  the  c o m p a r i s o n   c i r c u i t   (23)  d u r i n g   the  d a t o r   c o n t r o l   of  t h e  

d i s p e n s m e n t   of  a  document   from  s a i d   s t o r e s   ( 1 1 , 1 2   . . . 1 4 )   so  t h a t  

s a i d   v a l u e   in  the  c o m p a r i s o n   c i r c u i t  i s   d e p e n d e n t   on  the  f i r s t  

s i g n a l   r e p r e s e n t a t i v e   of  the   s t o r e   ( e . g . 1 1 )   from  which  the  d o c u m e n t  

in  q u e s t i o n   a r r i v e s .  



6.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  2  or  c l a im   3,  c h a r a c t e r i z e d  

by  a  memory  s t o r e   (24)  i n c o r p o r a t e d   in  the  d a t o r   p r o c e s s o r   a n d  

a r r a n g e d   for   s t o r i n g   the  f i r s t   s i g n a l   when  a  r e s p e c t i v e   s t o r e  

( e . g .   11)  is  i n s e r t e d   i n t o   the  a p p a r a t u s   and  when  a  f i r s t   d o c u -  

ment  is  d i s p e n s e d   from  a  r e s p e c t i v e   s t o r e  ,   s a i d   memory  b e i n g  

c o n n e c t e d   to  a  c o n t r o l   s i g n a l   (25)  which  is  c o n n e c t e d   be tween  t h e  

d e t e c t o r   means  (19)  and  the  c o m p a r i s o n   c i r c u i t   (23)  and  w h i c h  

a c t s   on  the  s i g n a l   from  the  d e t e c t i n g   means  (19)  in  c o n j u n c t i o n  

w i th   the  c o n t r o l   of  s a id   d a t o r   (10)  of  the  d i s p e n s m e n t   of  a 

document   from  sa id   s t o r e s   ( 11 ,12   . . . 1 4 )   and  in  d e p e n d e n c e   o f  

from  which  s t o r e   ( e . g .   11)  a  document  s h a l l   a r r i v e ,   so  t h a t   t h e  

s i g n a l  f r o m   the  c o n t r o l   c i r c u i t   (25)  is  s o l e l y   d e p e n d e n t   on  t h e  

c o r r e c t   or  i n c o r r e c t   d i s p e n s m e n t   of  a  document ,   but  i n d e p e n d e n t  

of  from  which  s t o r e   ( e . g .   11)  of  s a id   s t o r e s   ( 1 1 , 1 2   . . . 1 4 )   a 

r e s p e c t i v e   document  is  d i s p e n s e d .  

7.  An  a p p a r a t u s   a c c o r d i n g   to  c l a im  6,  c h a r a c t e r i z e d   in  t h a t   i n  

the  even t   of  a  d e v i a t i o n   in  the  c o m p a r i s o n   c i r c u i t   (23)  b e t w e e n  

sa id   v a l u e   and  sa id   second  s i g n a l ,   s a id   d e v i a t i o n   be ing   s m a l l  

in  c o m p a r i s o n   with  d e v i a t i o n s   caused   by  i n c o r r e c t   d i s p e n s m e n t ,  

the  d a t o r   (10)  is  a r r a n g e d   to  i n f l u e n c e   the  c o n t r o l   c i r c u i t   ( 2 5 )  

for   e l i m i n a t i n g   sa id   d e v i a t i o n .  
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