
J E u r o p a i s c h e s   

Pa ten tamt  

European  Patent  Office  ©  Publication  number:  0  0 6 9   7 9 6  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81105514.4  ©lnt.CI.3:G  07  F  1 3 / 0 6  

©  Date  of  filing:  14.07.81 

@  Date  of  publication  of  application:  ©  Applicant:  FUJI  ELECTRIC  CO.,  LTD. 
19.01.83  Bulletin  83/3  1-1,Tanabeshinden,  Kawasaki-ku 

Kawasaki-shi  Kanagawa  21  0{JP) 
@  Designated  Contracting  States: 

DE  FR  GB  IT  ©  Inventor:  Kawasaki,  Kikuo 
Co  Denshi-Kiki-Kaihatsubu  Fuji  Electric  Co.,  Ltd. 
1,  Fuji-cho,  Hino-shi  Tokyo(JP) 

@  Inventor:  Sano.Tomomi 
c/o  Denshi-Kiki-Kaihatsubu  Fuji  Electric  Co.,  Ltd. 
1,  Fuji-cho,  Hino-shi  Tokyof  JPJ 

©  Representative:  Blumbach  Weser  Bergen  Kramer 
Zwirner  Hoffmann  Patentanwatte 
Radeckestrasse  43 
D-8000  Munchen  60<DE) 

©  Automatic  vending  machine. 
Described  is  an  automatic  vending  machine  with  a 

microcomputer  to  control  it  for  serving  plural  kinds  of 
commodities  prepared  from  plural  kinds  of  material.  A  value 
proportional  to  the  quantity  of  the  commodity  to  be  served 
and  component  ratios  between  the  plural  materials  to  be  fed 
are  supplied  as  control  inputs  to  the  microcomputer.  A  list  of 
numerical  data  is  stored  in  the  microcomputer.  The  micro- 
computer  calculates  a  set  of  values  of  necessary  material- 
feed  durations  according  to  the  supplied  control  inputs  and 
the  stored  numerical  data.  A  control  device  of  the  vending 
machine  performs  to  feed  the  plural  materials  for  those 
respective  calculated  durations,  so  that  a  commodity  is 
prepared  from  the  fed  materials  and  then  served. 



T h i s   i n v e n t i o n   r e l a t e s   to   an  a u t o m a t i c   v e n d i n g  

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

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

p l u r a l   k i n d s   of   m a t e r i a l s ,   and   s p e c i f i c a l l y  r e l a t e s  

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

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

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

f o r   a  v a r i e t y   of   c o m m o d i t i e s .  

As  a  c o n c r e t e   e x a m p l e ,   l e t   us  t a k e   a  c a s e   o f  

v e n d i n g   " C o c a c o l a " ,   a  w e l l - k n o w n   c a r b o n a t e d   b e v e r a g e .  

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

p l a i n   c o l d   w a t e r   and   s i r u p .   They   a r e   m i x e d   u n d e r   c e r t a i n  

c o n d i t i o n s   and   s e r v e d .   The  c o n d i t i o n s   a r e ,   c u s t o m a r i l y ,  

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

B r i x   i n d e x .   The  c a r b o n a t i o n   r a t e   i s   t h e   r a t i o   i n  

q u a n t i t y  b e t w e e n   c a r b o n a t e d   w a t e r   and   p l a i n   c o l d   w a t e r  

t o   be  m i x e d .   The  B r i x   i n d e x   i s   a n o t h e r   r a t i o   b e t w e e n  



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

and   t he   q u a n t i t y   of  s i r u p   to   be  m i x e d .   By  p r e d e t e r m i n i n g  

b o t h   t h e   r a t i o s ,   a l l   t h e   c o m p o n e n t   r a t i o s   c an   be  g i v e n .  

C u s t o m a r i l y ,   in   o r d e r   to   f e e d   t h e   m a t e r i a l s   i n  

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

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

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

m a t e r i a l s .   F u r t h e r ,   in   an  a c t u a l   a u t o m a t i c   v e n d i n g  

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

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

to   d e t e c t ,   c h e c k   and   g u i d e   d e p o s i t e d   c o i n s ,   to   s u p p l y  

cups   of  b e v e r a g e s ,   and  to   s e r v e   i c e   i f   r e q u i r e d .  

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

s e r v e   f o r   a l l   s u c h   v a r i o u s   f u n c t i o n s .   In  some  k n o w n  

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

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

p o s i t i o n s   of  d i s c s   in   t h e   s e q u e n c e r   s e r v e s   to   a d j u s t   t h e  

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

of  l a r g e   c a p a b i l i t y   f o r   s e r v i n g   a  g r e a t e r   v a r i e t y   o f  

c o m m o d i t i e s ,   h o w e v e r ,   a  d i s c   t y p e   s e q u e n c e r   c a n n o t  

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

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

m a n u f a c t u r e .   So,  an  e l e c t r o n i c   c o n t r o l   w i t h   a  m i c r o -  

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

E i t h e r   when  u s i n g   t h e   d i s c   t y p e   s e q u e n c e r   or   t h e  

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

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

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

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

i s   e x p e n s i v e   due   to   i t s   r e q u i r i n g   c o s t l y   s e n s o r s   a n d ,  

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

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

and  s i m p l e .   T h e r e f o r e ,   d e v i c e s   to   s u p p l y   t h e   m a t e r i a l s  

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

be  p r o v i d e d   w i t h   m e c h a n i s m s   to   k e e p   r e s p e c t i v e   m a t e r i a l  



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

t h e   r a t i o s   b e t w e e n   t h o s e   f e e d   q u a n t i t i e s   p e r   u n i t   p e r i o d  

a d j u s t a b l e   by  some  m e c h a n i c a l   m e a n s ,   in   g e n e r a l .   S u c h  

a d j u s t m e n t   of  f e e d   q u a n t i t i e s   f o r   a  u n i t   of  v e n d ,   i n  

t h e   c a s e   of  a  m i c r o c o m p u t e r  ,   may  be  d o n e   in   a  m a n n e r  

w h e r e b y   o n - o f f   o p e r a t i o n s   of  e x t e r n a l   c o n t a c t s   s u p p l y  

c o n t r o l   i n f o r m a t i o n ,   in   r e s p o n s e   to   w h i c h   t h e   m i c r o c o m -  

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

T h a t   c o n t r o l ,   e v e n   f o r   s e r v i n g   a  s i n g l e   k i n d   of  a  

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

m a t e r i a l - f e e d   d u r a t i o n s   to   be  v a r i a b l e ,   in   o r d e r   t o  

c h a n g e   a  s e r v i n g   q u a n t i t y   i . e .   c h a n g e   t h e   s i z e   of  t h e  

cup  of  b e v e r a g e ,   and   to   c h a n g e   an  i c e   s u p p l y .   So,  t o  

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

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

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

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

of  c o n t r o l   or  c o m p u t i n g   e q u i p m e n t   w h e n e v e r   t h e   s e r v i n g  

q u a n t i t y   f o r   a  cup  or   t h e   c o m p o n e n t   r a t i o s   a r e   to   b e  

v a r i e d .   Such  r e q u i r e m e n t s   f o r   t h e   e q u i p m e n t   and   i t s  

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

m a i n t e n a n c e .   T h a t   i s   t h e   d r a w b a c k   of  t h e   u s u a l   t e c h n i q u e .  

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

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

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

or  t h e   l i k e   p r e p a r e d   f r o m   p l u r a l   k i n d s   of   m a t e r i a l s ,   b y :  

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

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

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

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

B r i x   i n d e x   and  c a r b o n a t i o n   r a t e   t h a t   i n d i c a t e   t h e   c o m p o -  
n e n t   r a t i o s   f o r   t h e   m a t e r i a l s ;   t h u s   m i n i m i z i n g   t h e  

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

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



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

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

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

q u a n t i t y   of   a  cup  of   b e v e r a g e ,   and  w i t h   m i n i m i z e d   c o s t s  

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

s y s t e m   or   t h e   l i k e .  

Such  o b j e c t s   o f   t h e   i n v e n t i o n ,   r e l a t e d   to   a n  

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

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

p l u r a l   k i n d s   of  m a t e r i a l s ,   a r e   a t t a i n e d   in   t h a t   a  v a l u e  

p r o p o r t i o n a l   to   t h e   q u a n t i t y   of  t h e   c o m m o d i t y   t o   b e  

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

to   be  f e d ,   c o m m a n d s   ( i f   any)   t o   c h a n g e   t h e   q u a n t i t y   o f  

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

t h e   s i z e   of   a  c u p   or   c o n t a i n e r   to   s e r v e   t h e   c o m m o d i t y ,  

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

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

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

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

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

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

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

i s   p r e p a r e d   f r o m   t h e   f e d   m a t e r i a l s   and  s e r v e d .   T h e  

commands  to   c h a n g e   t h e   q u a n t i t y   of  t h e   c o m m o d i t y   t o   b e  

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

c o m m o d i t y   s h o u l d   be  s e r v e d   w i t h   or  w i t h o u t   i c e .  

The  f o l l o w i n g   d e s c r i p t i o n   w i l l   be  r e a d   in   c o n j u n c t i o n  

w i t h   t h e   a t t a c h e d   d r a w i n g s ,   in   w h i c h :  

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

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

F i g .   2  i s   a  f l o w   c h a r t   s h o w i n g   an  e m b o d i m e n t   o f   s u c h   a  

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

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

A  f i r s t   d u r a t i o n   T A  i s   t h e   d u r a t i o n   of  an  o p e r a t i o n  

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



c a r b o n a t e d   w a t e r   h e r e .   A  s e c o n d   d u r a t i o n   TB  i s   t h e  

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

c o l d   w a t e r .   A  t h i r d   d u r a t i o n   TC  i s   t h e   d u r a t i o n   f o r  

f e e d i n g   a  t h i r d   m a t e r i a l ,   w h i c h   i s   s i r u p .   The  t h i r d  

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

of  t h e   f i r s t   and   s e c o n d   d u r a t i o n s   TA  and  TB,  b u t   t h e y  

a r e   so  a r r a n g e d   t h a t   t h e   t h i r d   d u r a t i o n   T C  b e g i n s   l a t e r ,  

by  a  c e r t a i n   i n t e r v a l   T f l   t h a n   t h e   b e g i n n i n g   of  t h e  

f i r s t   d u r a t i o n   TA  (more   e x a c t l y ,   t h a n   t h e   e a r l i e r   of  t h e  

r e s p e c t i v e   b e g i n n i n g s   of  t h e   two  d u r a t i o n s   TA  and   T B ) ,  
and   i s   e n d e d   e a r l i e r ,   by  a n o t h e r   c e r t a i n   i n t e r v a l   T  ,  

t h a n   t h e   end  of  t h e   s e c o n d   d u r a t i o n   TB  (more   e x a c t l y ,  

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

d u r a t i o n s   TA  and   TB) .   Such  a r r a n g e m e n t   in   r e s p e c t   o f  

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

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

p r o p e r t y   of  s i r u p .  

The  l e n g t h s   of  t h e   d u r a t i o n s   TA,  TB  and   TC  a r e  

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

p r o c e s s .   (In  t h e   i n v e n t i o n ,   t h e   l e n g t h s   o f  t h e  

d u r a t i o n s   TA,  TB  and   TC  t h e m s e l v e s   a r e   n o t   c o n t r o l   i n p u t s ,  

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

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

k i n d s . )  

F i g .   2  i s   a  f l o w   c h a r t   s h o w i n g   an  e m b o d i m e n t   of  s u c h  

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

t h i s   e m b o d i m e n t ,   i t   i s   p r o v i d e d   t h a t   t h e   B r i x   i n d e x ,  

w h i c h   g i v e s   t h e   r a t i o   b e t w e e n   TC  and   TA  p l u s   TB  h e r e ,  

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

b u t   t h e   c a r b o n a t i o n   r a t e ,   w h i c h   g i v e s   t h e   r a t i o   b e t w e e n  

TA  and  TB  h e r e ,   s h o u l d   be  o p t i o n a l ;   o t h e r   o p t i o n a l  

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

of  cup  s i z e s ,   and   s u p p l y   w i t h   or  w i t h o u t   i c e .  

The  m i c r o c o m p u t e r   i s   p r o v i d e d   w i t h   a  m e m o r y ,   i n  

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



The  l i s t   i n d i c a t e s   a  v a r i e t y   of  l e n g t h s   of  t i m e   LT  

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

i n d e x e s   DDI  and  cup  s i z e s .   The  d e s i g n a t i v e   d i g i t a l   i n d e x e s  

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

of  c o m m o d i t i e s .   I f   t h e y   a r e   t o   be  c a r r i e d   by  s i g n a l s  

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

i n d e x e s   s h o u l d   n o t   be  m o r e   t h a n   16,  and   t h e n   t h e y   may  b e  

a  s e t   of  i n d e x e s   f r o m   No.  0  t h r o u g h   No.  15,   f o r   e x a m p l e .  

V a l u e s   of  t h o s e   l e n g t h s   of   t i m e   LT  a r e   u s e d   t o   g i v e  

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

f e e d   d u r a t i o n s   T   and   TB,  as   m e n t i o n e d   l a t e r .   S u c h  

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

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

( e . g .  :   x . x   s e c . )   i s   r e q u i r e d   f o r   r e p r e s e n t a t i o n   of   s u c h  

d u r a t i o n .   The  s t o r e d   d a t a   in   t h e   memory   a r e   of   c o u r s e  

c h a n g e a b l e   when  r e q u i r e d .   Such   d a t a   to   be  s t o r e d   a s  

t o   t h o s e   l e n g t h s   of  t i m e   may  be  as  f o l l o w s ,   f o r   e x a m p l e :  



H e r e ,   t h e   n u m b e r   of  v a r i e t i e s   of  cup  s i z e s   i s   t w o ,  

w h i c h   can   be  r e p r e s e n t e d   by  s i g n a l s   of  one   b i t   in  b i n a r y  

c o d e .  

A l s o   s t o r e d   in  t h e   memory  of  t h e   m i c r o c o m p u t e r   a r e  

some  o t h e r   d a t a ,   f o r   c h a n g i n g   t h e   c a r b o n a t i o n   r a t e   to   a  

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

s e l e c t i o n   of  a b o u t   8  k i n d s   of  c h a n g e a b l e   v a l u e s   of  t h e  

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

So,  s i g n a l s   to   c o m m u n i c a t e   s u c h   s e l e c t i o n   to   t h e  

m i c r o c o m p u t e r   can   be  of  3  b i t s   in  b i n a r y   c o d e ,   p r o d u c e d  

f o r   e x a m p l e   by  t h r e e   d i g i t a l   s w i t c h e s .   A  memory   r e g i o n  

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

Now,  when  a  c u s t o m e r   h a s   s e l e c t e d   a  c o m m o d i t y ,   b y  

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

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

i n d e x   DDI,  w h i c h   i s   s u p p l i e d   to   t h e   m i c r o c o m p u t e r .   A l s o ,  

t h e   c u s t o m e r   s e l e c t s   one  of  t h e   two  cup  s i z e s ,   by  m a n i -  

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

s i g n a l   to   be  s u p p l i e d   to   t h e   m i c r o c o m p u t e r .   T h e n ,   t h e  

m i c r o c o m p u t e r   r e a d s   o u t ,   f r o m   t h e   m e m o r y ,   one   of  t h e  

t i m e   l e n g h t s   LT  d e t e r m i n e d   by  t h e   d i g i t a l   i n d e x   DDI  a n d  

t h e   cup  s i z e .   (Top  to   3 rd   b l o c k   in  F i g .   2 ) .   The  r e a d -  

o u t   v a l u e   of  t h e   l e n g t h   of  t i m e   LT  r e p r e s e n t s   a  l e n g t h  

c o m p r i s i n g   t h e   sum  of  t h e   f i r s t   and  s e c o n d   d u r a t i o n s   T  
and  T   n e c e s s a r y   f o r   s e r v i n g   t h e   s e l e c t e d   c o m m o d i t y .   T h e  

c u s t o m e r   f u r t h e r   s e l e c t s   w h e t h e r   t h e   c o m m o d i t y   i s   to   b e  

s e r v e d   w i t h   or  w i t h o u t   i c e   ( 4 t h   b l o c k   in   F i g .   2 ) .   In  c a s e  

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

o f  w a t e r ,   i . e .   t h e   sum  of  c a r b o n a t e d   w a t e r   and   p l a i n  

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

by  an  a m o u n t   c o r r e s p o n d i n g   to   t h e   a m o u n t   or   mass   of  t h e  

i c e ,   and   t h e r e f o r e   t h e   a b o v e   r e a d - o u t   l e n g t h   of  t i m e   LT 

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

( 5 t h   b l o c k   in  F i g .   2 ) .   In  t h i s   e m b o d i m e n t ,   t h i s   r e d u c t i o n  

i s   s e t   as  a  p r e d e t e r m i n e d   l e n g t h   of  t i m e ,   i . e .   i t   i s  

p r o v i d e d   t h a t   t he   q u a n t i t y   of  i c e   s u p p l i e d   f o r   a  cup  i s  



a  c e r t a i n   c o n s t a n t   o n e .   I f   no  i c e   s u p p l y   i s   r e q u i r e d ,  

t h e   a b o v e   r e a d - o u t   v a l u e   of  t h e   l e n g t h   of   t i m e   LT  i s  

p a s s e d   to   t h e   s u c c e s s i v e   s t e p s ,   as   i t   i s .   The  n e x t   s t e p  

(6 th   b l o c k   in   F i g .   2)  i s   r e a d i n g   o u t   t h e   s e l e c t i o n   o f  

v a l u e s   of   t h e   c a r b o n a t i o n   r a t e   ( i . e .   t h e   r a t i o   b e t w e e n  

TA  and   TB) .   One  of  s u c h   v a l u e s   i s   r e a d   o u t   f r o m   t h e  

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

Now,  b o t h   t h e   v a l u e s   of  LT  i . e .   TA+TB,  and   of  c a r b o n a t i o n  

r a t e   i . e .   T A / T B  h a v e   b e e n   g i v e n .   So,  t h e   v a l u e s   of  TA  a n d  

TB  can   b o t h   be  w o r k e d   o u t   ( 7 t h   b l o c k   in   F i g .   2 ) .   T h e n ,  

a  v a l u e   of  t h e   t h i r d   d u r a t i o n   TC  of  f e e d i n g   t h e   o t h e r  

m a t e r i a l ,   i . e .   s i r u p ,   c an   be  c a l c u l a t e d   b y  

TC  =  T A + T B - T f - T g .   H e r e ,   T f  a n d   T  a r e   p r e d e t e r m i n e d   t i m e  

i n t e r v a l s   to   be  p u t   b e f o r e   and   a f t e r   t h e   d u r a t i o n   TC 
in  o r d e r   to   h a v e   g o o d   m i x i n g   of  s i r u p ,   as  m e n t i o n e d .  

Such   c a l c u l a t i o n s   of   t h e   m a t e r i a l - f e e d   d u r a t i o n s   T A ,  

TB  and   TC  a r e   such   e a s y   o n e s   as   c an   be  s u r e l y   p e r f o r m e d  

by  an  o r d i n a r y   m i c r o c o m p u t e r .  

T h u s ,   in   t h e   e m b o d i m e n t ,   t h e   c o n t r o l   i n p u t s   to   t h e  

m i c r o c o m p u t e r   c o n s i s t   of   s i g n a l s   of   8  b i t s   in  t o t a l   i n  

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

m e n t   f o r   s u p p l y   w i t h   or   w i t h o u t   i c e   (4  b i t s   f o r  

c o m m u n i c a t i n g   t h e   d e s i g n a t i v e   d i g i t a l   i n d e x   to   r e p r e s e n t  
t h e   k i n d s   of   c o m m o d i t i e s ;   1  b i t   f o r   i n d i c a t i n g   cup  s i z e s ;  

and  3  b i t s   f o r   s e l e c t i o n   of  c a r b o n a t i o n   r a t i o . )   T h i s  

means   a  v e r y   g r e a t   r e d u c t i o n   in   t h e   n u m b e r   of  b i t s   o f  

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

t e c h n i q u e s   (an  e x a m p l e   o f  w h i c h   w i l l   be  r e a d   l a t e r ) .  

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

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

of  c o m p l e x i t y   of  t h e   c o n t r o l   i n p u t   c i r c u i t   to   t h e  

m i c r o c o m p u t e r   ( r a t h e r   t h a n   on  t h e   c o s t   of   t h e   m i c r o -  

c o m p u t e r   i t s e l f ) .   T h e r e f o r e ,   i t   can   be  c l e a r l y   f o u n d  

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

e c o n o m i c a l   e q u i p m e n t   of  t h e   k i n d .  



In  t h e   a b o v e   e m b o d i m e n t ,   c h a n g i n g   t h e   v a l u e   of  t h e  

B r i x   i n d e x   i s   t o   be  done   by  v a r y i n g   t h e   o p e n i n g   of   a  

v a l v e ,   so  i t   i s   n o t   p a r t   of  t h e   a u t o m a t i c   f u n c t i o n s   o f  

c o n t r o l   by  t h e   m i c r o c o m p u t e r .   And  s t r i c t l y   s p e a k i n g ,  

t h e   v a l u e   of  t h e   B r i x   i n d e x   may  v a r y   a  l i t t l e   w i t h  

c h a n g e s   in   t h e   v a l u e s   of  t h e   sum  of  t h e   d u r a t i o n s   T  
and  TB,  s i n c e   t h e   i n t e r v a l s   Tf  and   Tg  r e m a i n   u n v a r i e d .  

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

w i t h o u t   i c e   c an   c a u s e   an  a p p r e c i a b l e   c h a n g e   in   t h e  

summed  d u r a t i o n   TA+TB,  and  t h e r e f o r e   t h e   B r i x   i n d e x .  

In  p r a c t i c e ,   h o w e v e r ,   t h e   summed  d u r a t i o n   TA+TB  i s  

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

T f  a n d   Tg,  so  t h a t   t h e   a b o v e   v a r i a t i o n   in   B r i x   i n d e x  

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

b e v e r a g e   to   be  s e r v e d .   The  v a r i a t i o n   t h e r e i n   i s   i n  

p r a c t i c e   a l l o w a b l e .  

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

c a r b o n a t i o n   r a t e   t h a n   i t s   8  k i n d s   ( m e n t i o n e d   a b o v e )   i s  

r e q u i r e d ,   i t   c an   be  c o v e r e d ,   in   m o s t   c a s e s ,   by  u s i n g  

s i g n a l s   of  4  b i t s   in  b i n a r y   c o d e   to   c o m m u n i c a t e   t h e  

s e l e c t i o n ,   so  t h a t   i t   d o e s   n o t   mean  so  s i g n i f i c a n t   a n  
i n c r e a s e   in  t h e   m i c r o c o m p u t e r   memory  i n p u t s   n o r   i t s  

c a p a c i t y .  

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

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

c o n v e n t i o n a l   t e c h n i q u e s   w i l l   be  r e a d   b e l o w .  

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

TA,  TB  and   Tc  h a v e   to   be  s e t   by  some  means   o u t s i d e   o f  

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

and  t h a t   a c c u r a c y   to   two  d e c i m a l   d i g i t s   i s   a l s o   r e q u i r e d  

f o r   r e p r e s e n t i n g   t h e m .   I n f o r m a t i o n   of  two  d e c i m a l  

d i g i t s   ( s u c h   as  x . x   sec)   r e q u i r e s   8  b i t s   in  b i n a r y   c o d e .  

For   t h e   t h r e e   m a t e r i a l - f e e d   d u r a t i o n s   TA,  TB  and   TC,  t h e  

number   of  b i t s   r e q u i r e d   i s   t r e b l e d .   A l s o ,   t h e   o p t i o n s   o f  

cup  s i z e s   and  s u p p l y   w i t h   or   w i t h o u t   i c e   a r e   to   b e  

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



T h u s ,   t h e   r e q u i r e d   n u m b e r   of  b i t s   of  s i g n a l s   i s   3  x  8 

f o r   e a c h   of   4  s i t u a t i o n s ,   i . e .   f o r   e a c h   s i t u a t i o n   o f  

l a r g e   or  s m a l l   cup   s i z e ,   w i t h   or  w i t h o u t   i c e   s u p p l y .  

T h a t   i s   3  x  8  x  4  =  96  b i t s   in   t o t a l   in   b i n a r y   c o d e ,  

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

m i c r o c o m p u t e r .   Such   a  l a r g e   n u m b e r   of   s i g n a l s   in   t h e  

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

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

e q u i p m e n t   to   be  v e r y   e x p e n s i v e .  

On  t h e   c o n t r a r y ,   in  s u c h   a  c a s e ,   t h e   i n v e n t i o n  

r e q u i r e s   o n l y   9  b i t s   of   i n p u t   s i g n a l s   ( i n c l u s i v e   of  t h e  

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

w i t h o u t   i c e )   as  a b o v e   m e n t i o n e d .   T h a t   i s   a  r e m a r k a b l e  

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

As  to   a  a c t u a l   c i r c u i t   a r o u n d   t h e   m i c r o c o m p u t e r   t o  

be  u s e d   in  t h e   i n v e n t i o n ,   an  e x a m p l e   of  t h a t   c a n   b e  

s i m i l a r   to   t h a t   shown  in   F i g .   5  w i t h   F i g .   5a  of   o u r  

p a r a l l e l   EPC  a p p l i c a t i o n   N o . . . . . . . . . . . . .   f i l e d   on  t h e  

same  day   ( r e p r e s e n t a t i v e ' s   f i l e   No.  8 1 / 8 7 1 7   E P C ) .  



1.  An  a u t o m a t i c   v e n d i n g   m a c h i n e   w i t h   a  m i c r o c o m p u t e r  

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

p r e p a r e d   f r o m   p l u r a l   k i n d s   of  m a t e r i a l s ,   CHARACTERIZED 

in  t h a t :  

a  v a l u e   p r o p o r t i o n a l   to   t h e   q u a n t i t y   of   t h e   c o m m o d i t y  

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

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

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

in  t h e   m i c r o c o m p u t e r ;   t h e   m i c r o c o m p u t e r   c a l c u l a t e s   a  s e t  

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

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

d a t a ;   a n d  

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

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

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

m a t e r i a l s   and  t h e n   s e r v e d .  

2.  The  m a c h i n e   as  s e t   f o r t h   in  c l a i m   1,  CHARACTERIZED 

in  t h a t   a d d i t i o n a l   c o m m a n d s   to   c h a n g e   t h e   q u a n t i t y   o f  

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

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

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

3.  The  m a c h i n e   as  s e t   f o r t h   in  c l a i m   1  or   2,  w h e r e i n  

more  t h a n   two  k i n d s   o f  m a t e r i a l s   a r e   u s e d   t o   p r e p a r e  

a  c o m m o d i t y ,   and  CHARACTERIZED  in   t h a t   t h e   d u r a t i o n  



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

by  s u b t r a c t i n g   two  s h o r t   t i m e   i n t e r v a l s   f r o m   t h e   s u m  

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

of  t h e   m a t e r i a l s .  

4.  The  m a c h i n e   as  s e t   f o r t h   in   c l a i m   3,  w h e r e i n   o n e  

of   t h e   m a t e r i a l s   i s   s i r u p   and  o t h e r   two  of   t h e m   a r e  

c a r b o n a t e d   w a t e r   and   p l a i n   c o l d   w a t e r ,   a n d   CHARACTERIZED 

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

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

m i x i n g   of  t h e   m a t e r i a l s .  






	bibliography
	description
	claims
	drawings
	search report

