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4̂)  Product  dispensing  device  and  method. 

A  product  dispenser  includes  a  storage  station  (34)  for 
storing  items  of  a  product  to  be  dispensed,  an  exit  from  the 
dispenser  (58),  and  an  intermediate  station  (46)  inaccessible 
from  the  exit  except  during  delivery  of  an  item  to  the  exit.  A 
transport  member  (12)  carries  one  item  or  a  predetermined 
number  of  items  of  the  product  at  a  time  from  the  storage 
station  to  the  intermediate  station.  An  item  or  the  predeter- 
mined  number  of  items  at  the  intermediate  station  are  deli- 
vered  to  the  exit  through  a  gate  (14)  movable  between  an 
open  position  and  a  closed  position.  A  perceptual  indication 
of  the  presence  of  an  item  or  the  predetermined  number  of 
items  at  the  intermediate  station  is  given  by  a  window  (20)  in 
the  dispenser  or  other  means  so  the  user  may  know  when  to 
open  the  gate.  A  latch  (70)  enables  and  disables  the  gate 
responsive to  a  timer  at  prescribed  time  intervals  and  another 
latch  (62)  disables  the  transport  member  when  the  gate  is 
open  so  delivery  of the  prescribed  number  of  items  to  the  exit 
may  not  be  exceeded. 



B a c k g r o u n d   of  t h e   I n v e n t i o n  

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

a n d ,   more   p a r t i c u l a r l y ,   to   a  d e v i c e   and  m e t h o d   f o r   r e l i a b l y  

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

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

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

of   d r u g   d o s a g e .   One  a p t   e x a m p l e   of  t h i s   i s   t h e   t r e a t m e n t  

of   s c h i z o p h r e n i c   p a t i e n t s   w i t h   t r a n q u i l i z e r s   and  a n t i -  

d e p r e s s a n t s   s u c h   as  l i t h i u m   and  l i b r i u m .   The  common  e x p e r i e n c e  

has   b e e n   t h a t ,   as  a  p a t i e n t   b e g i n s   to   f e e l   b e t t e r ,   he  s t o p s  

t a k i n g   t h e   m e d i c a t i o n ,   e i t h e r   i n t e n t i o n a l l y   or   by  f o r g e t t i n g .  

As  t h e   body   f u l l y   m e t a b o l i z e s   t he   m e d i c a t i o n ,   s y m p t o m s   r e a p -  

p e a r .   The  p a t i e n t   s o m e t i m e s   t h e n   a t t e m p t s   to   t a k e   e x c e s s i v e  

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

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

r e l e a s e   p i l l s   or  c a p s u l e s   a t   p r e s c r i b e d   t i m e d   i n t e r v a l s .   How-  

e v e r ,   i t   i s   b e l i e v e d   t h a t   a l l   such   d i s p e n s e r s   can   o n l y   h a n d l e  

p i l l s   or   c a p s u l e s   s t o r e d   in   o r d e r e d   f a s h i o n .  



Summary   of  t h e   I n v e n t i o n  

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

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

one  a t   a  t i m e   or  a  p r e d e t e r m i n e d   n u m b e r   a t   a  t i m e   a t  

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

One  a s p e c t   of  t he   i n v e n t i o n   i s   a  p r o d u c t   d i s p e n s e r  

i n c l u d i n g   a  s t o r a g e   s t a t i o n   f o r   s t o r i n g   i t e m s   of   a  p r o d u c t  
to   be  d i s p e n s e d ,   an  e x i t   f r om  t h e   d i s p e n s e r ,   and   an  i n t e r -  

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

d e l i v e r y   of  an  i t e m   to  t h e   e x i t .   A  t r a n s p o r t   m e m b e r  

c a r r i e s   one   i t e m   or  a  p r e d e t e r m i n e d   n u m b e r   of   i t e m s   of  t h e  

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

m e d i a t e   s t a t i o n .   In  t h e   p r e f e r r e d   e m b o d i m e n t ,   an  i t e m   o r  

t h e   p r e d e t e r m i n e d   n u m b e r   of  i t e m s   a t   t h e   i n t e r m e d i a t e  

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

b e t w e e n   an  open   p o s i t i o n   and  a  c l o s e d   p o s i t i o n .   A  p e r c e p t u a l  
i n d i c a t i o n   of  t h e   p r e s e n c e   of   an  i t e m   or  t h e   p r e d e t e r m i n e d  

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

w i n d o w   in  t h e   d i s p e n s e r   or   o t h e r   means   so  t h e  u s e r   may  k n o w  

when  to   o p e n   t h e   g a t e .   A  l a t c h   e n a b l e s   and  d i s a b l e s   t h e  

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

and  a n o t h e r   l a t c h   d i s a b l e s   t h e   t r a n s p o r t   member   when  t h e  

g a t e   i s   open   so  d e l i v e r y   of   t h e   p r e s c r i b e d   n u m b e r   of   i t e m s  

to  t h e   e x i t   may  n o t   be  e x c e e d e d .  

P r o v i s i o n   of  t h e   i n t e r m e d i a t e   s t a t i o n   p e r m i t s   i t e m s   o f  

t h e   p r o d u c t   to  be  s t o r e d   i n   r a n d o m   o r i e n t a t i o n   a t   t h e   s t o r a g e  
s t a t i o n .   S i n c e   t h e   t r a n s p o r t   member   c a n  o n l y   c a r r y   one  i t e m  

or  a  p r e d e t e r m i n e d   number   of  i t e m s   a t   a  t i m e ,   an  e x c e s s i v e  

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

t h e   g a t e   i s   o p e n e d .   I f   t o o   few  i t e m s   or  no  i t e m s  r e a c h  

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

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

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

t he   g a t e .  



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  i s   a  m e t h o d   f o r   d i s -  

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

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

c h a m b e r   w i t h   r a n d o m   o r i e n t a t i o n ,   a s c e r t a i n i n g   t h e   p r e s e n c e  
or  a b s e n c e   of  a  p i l l   a t   an  i n a c c e s s i b l e   p o s i t i o n ,   a t t e m p t i n g  

to  c a r r y   t h e   p i l l s   s i n g l y   f rom  t h e   c h a m b e r   to   t h e   i n a c c e s -  

s i b l e   p o s i t i o n   u n t i l   one  p i l l   r e a c h e s   t h e   i n a c c e s s i b l e  

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

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



B r i e f   D e s c r i p t i o n   of  t h e   D r a w i n g s  

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

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

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

FIG.   1  i s   a  s i d e - s e c t i o n a l   v i e w   of   a  p r o d u c t   d i s p e n s e r  

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

FIG.  2  i s   a  t o p - s e c t i o n a l   v i e w   of  t h e   d i s p e n s e r   t h r o u g h  

p l a n e   2-2  of   FIG.  1 ;  

FIG.  3  i s   a  p e r s p e c t i v e   v i e w  o f   t h e   g a t e   of  t h e   d i s p e n s e r ;  

FIG.  4  i s   a  p e r s p e c t i v e   v i e w   of   t h e   d i s p e n s e r   b o d y ;   a n d  

FIG.   5  i s   a  s c h e m a t i c ,   p a r t i a l l y   b l o c k   d i a g r a m   o f  

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



D e t a i l e d   D e s c r i p t i o n  o f   t h e   S p e c i f i c   E m b o d i m e n t  

In  FIGS.   1  and  2,  a  p r o d u c t   d i s p e n s e r   c o m p r i s e s   a  

b a s e   10 ,   a  r o t a t a b l e   w h e e l - s h a p e d   t r a n s p o r t   member  12,  a n d  

a  t r a n s l a t a b l e   g a t e   14.  As  d e p i c t e d   in  FIG.  4,  b a s e   1 0  

i s   b a s i c a l l y   r e c t a n g u l a r   in   s h a p e .   I t   has   a  h o r i z o n t a l  

t o p   s u r f a c e   16  f rom  w h i c h   a  v e r t i c a l   cap  m o u n t i n g   w a l l   18  

p e r p e n d i c u l a r l y   e x t e n d s .   A  w indow  20  i s   f o r m e d   of  a  t r a n s -  

p a r e n t   m a t e r i a l   a t   t he   f r o n t   of  b a s e   10  a d j a c e n t   t o  t o p  

s u r f a c e   16.   A  s e m i - c i r c u l a r ,   h o r i z o n t a l l y   e x t e n d i n g   s l o t  

24  i s   f o r m e d   in   t h e   f r o n t   of   b a s e   10  u n d e r   window  20.  An 

o p e n i n g   26  s u r r o u n d e d   by  an  u p w a r d l y  f a c i n g   r e c e s s   28  e x -  

t e n d s   f r o m   t h e   t o p   of  b a s e   10  to   s l o t   24.  A  r e c t a n g u l a r  

g r o o v e   32  i s   f o r m e d   in   t he   b o t t o m   of   b a s e   10  b e l o w   s l o t   24 

f r o m   f r o n t   to  r e a r .   G r o o v e   32  has   a  s t e p   30  n e a r   t h e   f r o n t  

of  b a s e   10,   w h i c h   makes   t he   f r o n t   of   g r o o v e   32  open  i n t o  

s l o t   24  and  t h e   back   of  g r o o v e   3 2  s h a l l o w e r   t h a n   t h e  f r o n t .  

A  p o r t i o n   22  of  b a s e   10  s e p a r a t e s   t h e   back   of  g r o o v e   32  f r o m  

t h e   p o r t i o n   of  s l o t   24  b e l o w   o p e n i n g   2 6 .  

As  i l l u s t r a t e d   in  FIG.  1,  a  c y l i n d r i c a l   p r o d u c t   c o n t a i n e r  

34  i s   m o u n t e d   in   r e c e s s   28  w i t h   i t s   open   t op   f a c i n g   d o w n .  

R a n d o m l y   o r i e n t e d   i t e m s   36  s u c h   as  p i l l s   or  c a p s u l e s   o f  

m e d i c a t i o n   h a v i n g   t h e   same  s i z e   and  s h a p e   a r e   s t o r e d   i n  

c o n t a i n e r   34.  A  cap   36  has   a  c i r c u l a r   r e c e s s   38  f o r   r e c e i v -  

i n g   t h e   u p t u r n e d   b o t t o m   of  c o n t a i n e r   34.  Cap  36  i s   s e c u r e d  

on  t h e   end  of  m o u n t i n g   w a l l   18  by  f a s t e n e r s   40  so  as  to   c l a m p  

c o n t a i n e r   34  to   b a s e  1 0 .   I f   d e s i r e d ,   a  l o c k   c o u l d   be  p r o v i d e d  

to  p r e v e n t   u n a u t h o r i z e d   r e m o v a l   of  c o n t a i n e r   34.  O p e n i n g   26 

i s   s u b s t a n t i a l l y   l a r g e r   t h a n   i t e m s   36  so  as  to   p e r m i t   u n o b -  

s t r u c t e d   p a s s a g e   t h e r e o f   to  b o r e   4 6 .  

T r a n s p o r t   member  12  f i t s   in   s l o t   24,  w h e r e   i t   i s   g u i d e d  

f o r   f r e e   r o t a t i o n   by  t h e   c i r c u l a r   s i d e   w a l l   of  s l o t   2 4 ,  

w h i c h   e x t e n d s   s u b s t a n t i a l l y   more  t h a n   h a l f   way  a r o u n d   t r a n s -  

p o r t   member  12.  A  p o r t i o n   of  t r a n s p o r t   member  12  p r o t r u d e s  

o u t   of  s l o t   24  in  f r o n t   of  b a s e   10  to  p e r m i t  i t s   r o t a t i o n   b y  

the   u s e r ' s   t humb.   T r a n s p o r t   member   12  has  an  o f f - c e n t e r  



a x i a l   b o r e   46,  w h i c h   f o r m s   a  c a v i t y   t h e r e i n .   Bore   46  i s  

s u f f i c i e n t l y   l a r g e   to  h o l d   o n e ,   and   o n l y   o n e ,   of  i t e m s   3 6 ,  
i . e . ,   i t   i s   n o t   l a r g e   e n o u g h   u n d e r   any  c i r c u m s t a n c e s   t o  
h o l d   two  or   more   i t e m s   t h e r e o f .   B o r e   46  i s   so  p o s i t i o n e d   i n  

t r a n s p o r t   member   12  t h a t   as  t r a n s p o r t   member   12  r o t a t e s ,  

b o r e   46  p a s s e s   u n d e r   o p e n i n g   26  i n   b a s e   10 ,   t h e r e b y   p e r m i t -  

t i n g   one  of  i t e m s   36  to   e n t e r   b o r e   46  by  f o r c e   of  g r a v i t y .  

S l i g h t   r e c i p r o c a t i n g   m o t i o n   of  t r a n s p o r t   12  may  be  n e c e s s a r y  
to   a s s i s t   a l i g n m e n t   of   an  i t e m   w i t h   b o r e   46.  O p p o s i t e   b o r e  

46,   t r a n s p o r t   member  12  has   a  r a d i a l   s l o t   48.  Bore   46  i s  

s u i t a b l e   f o r   r o u n d   i t e m s .   G e n e r a l l y ,   t h e   s h a p e .  o f   t h e   o p e n -  

i ng   in   t r a n s p o r t   member   12  w o u l d   m a t c h  t h a t   of  t h e   i t e m .  

G a t e   14  c o m p r i s e s   an  e l o n g a t e d   s l i d e   p o r t i o n   50  h a v i n g  

a  r e c t a n g u l a r   c r o s s   s e c t i o n   f i t t i n g   in   g r o o v e   32  of  b a s e   1 0 .  

S l i d e   p o r t i o n   50  has   a  c e n t r a l   p o r t i o n   t h a t   t r a n s l a t e s   b a c k  

and  f o r t h   in  g r o o v e   32.  The  h e i g h t   of   t h i s   c e n t r a l   p o r t i o n  
i s   t h e   same  as  t h e   d e p t h   of   t h e   b a c k   of  g r o o v e   32,  s o  

t h a t   i t   i s   f l u s h   w i t h   t h e   b o t t o m   s u r f a c e   o f  b a s e   10.  G a t e  

14  i s   h e l d   in  g r o o v e   32  by  b a r s   52  or   o t h e r   means   a t t a c h e d  

to   t h e   b o t t o m   s u r f a c e   of  b a s e   10.  S l i d e   p o r t i o n   50  h a s   a  

s t e p p e d   s t o p   p o r t i o n   54  a t   i t s   f r o n t   end  and  a  r a m p e d   c a m  

p o r t i o n   56  a t   i t s   r e a r   end .   N e a r   s t o p   p o r t i o n   54,   a  r e c -  

t a n g u l a r   o p e n i n g   58  e x t e n d s   t h r o u g h   s l i d e   p o r t i o n   50  f r o m  

e n d - t o - e n d   p a r a l l e l   to  b o r e   46.  The  h e i g h t   of  s t o p   p o r t i o n  

54  i s   t he   same  as  t h e   d e p t h   of  t h e   f r o n t   of   g r o o v e   32,   s o  

t h a t   i t   i s   f l u s h   w i t h   t h e   b o t t o m   s u r f a c e   of   b a s e   10.  N e a r  

cam  p o r t i o n   56,  s l i d e   p o r t i o n   50  has   a  h o l e   60.  A  peg   6 2  

e x t e n d s   u p w a r d l y   f rom  t h e   top   s u r f a c e   of  s l i d e   p o r t i o n   50  

b e t w e e n   b o r e   58  and  h o l e   60.  Peg  62  i s   s u f f i c i e n t l y   s m a l l  

to  f i t   in  s l o t   48.  Peg  62  r i d e s   in   a  s l o t   64  f o r m e d   in   b a s e  

10  a l o n g   p a r t   of   t he   l e n g t h   of  g r o o v e   32.  S l o t   64  i s   s o  

p o s i t i o n e d   to  e x t e n d   f o r w a r d   and  r e a r w a r d   of  s l o t   24  a s  

shown  in  FIG.  2  and  i s   s u f f i c i e n t l y   d e e p   to   e x t e n d   v e r t i c a l l y  

f rom  g r o o v e   32  to   a p p r o x i m a t e l y   t h e   m i d d l e   of   s l o t   24  so  a s  

to  be  a b l e   to  c a r r y   peg  62  i n t o   and  o u t   of   e n g a g e m e n t   w i t h  



s l o t   48.   G a t e - 1 4   a l s o   has   a  b o x - s h a p e d   e x i t  p o r t i o n   66  e x -  

t e n d i n g   d o w n w a r d l y   and  f o r w a r d l y   o f   s l i d e   p o r t i o n   50  so  a s  
t o   l i e   u n d e r   b o r e   58.  G a t e   14  i s   t r a n s l a t a b l e   b e t w e e n   a  

c l o s e d   p o s i t i o n   in   w h i c h   s t o p   54  a b u t s   s t e p   30  and  an  o p e n  
p o s i t i o n   in  w h i c h   peg  62  a b u t s   t h e   f r o n t   of  s l o t   62.  I n  

t h e   c l o s e d   p o s i t i o n   of  g a t e   14,  o p e n i n g   58  l i e s   u n d e r   p o r -  
t i o n   22  of  b a s e   10  as  shown  in  FIG.   1.  T h u s ,   none  of  i t e m s  

36  c a n   p a s s   t h r o u g h   o p e n i n g   58  to  e x i t   p o r t i o n   66.  In  t h e  

o p e n   p o s i t i o n   of   g a t e   14,  o p e n i n g   58  l i e s   in   f r o n t   of  s t e p  
30  in  t h e   p a t h   of  b o r e   46  so  t h a t   b o r e   46  and  o p e n i n g   58  

a r e   a l i g n a b l e   w i t h   e a c h   o t h e r .   H o w e v e r ,   g a t e   14  c a n n o t   b e  

o p e n e d   u n l e s s   s l o t   48  i s   a l i g n e d   w i t h   peg  62,  w h i c h   r e q u i r e s  

b o r e   46  to   be  in   f r o n t   of  b a s e   10  as  shown  in   FIG.  2 .  

A  s o l e n o i d   a c t u a t o r   68  i s   a t t a c h e d   to   t h e   b a c k   of  b a s e  

10  by  means   n o t   shown.   A c t u a t o r   68  has   a  r e t r a c t a b l e ,   i . e . ,  

a x i a l l y   m o v a b l e ,   p i n   70  w h i c h   i s   a l i g n e d   w i t h   h o l e   60  w h e n  

g a t e   14  i s   in  i t s   c l o s e d   p o s i t i o n .   P i n   70  i s   b i a s e d   d o w n -  

w a r d l y   by  a  s p r i n g   n o t   shown  so  i t   i s   n o r m a l l y   i n s e r t e d   i n  

h o l e   60.  When  a c t u a t o r   68  i s   e n e r g i z e d ,   p i n   70  i s   r e t r a c t e d  

f r o m   h o l e   60  by  t h e   s o l e n o i d .   N o r m a l l y   o p e n   m i c r o s w i t c h e s  

Sl   and  S2  a r e   a r r a n g e d   in  t h e   p a t h   of  g a t e   14  so  as  to  b e  

c l o s e d   s u c c e s s i v e l y ,   f i r s t   s w i t c h   Sl  and  t h e n   s w i t c h   S 2 ,  

by  cam  p o r t i o n   56,  as  g a t e   14  moves   away  f rom  i t s   c l o s e d  

p o s i t i o n   t o w a r d   i t s   open   p o s i t i o n .   Ho le   60  i s   s u f f i c i e n t l y  

l a r g e   r e l a t i v e   to   p i n   70  to   p e r m i t   m o v e m e n t   of  g a t e   14 

t o w a r d   i t s   open   p o s i t i o n   s u f f i c i e n t l y   f o r   cam  p o r t i o n   58 

to  a c t u a t e   s w i t c h   Sl  w i t h   p i n   70  in   h o l e   6 0 .  

In  o p e r a t i o n ,   g a t e   14  i s   n o r m a l l y   c l o s e d   and  p in   70  i s  

i n s e r t e d   in   h o l e   60  so  t h a t   g a t e   14  i s   l a t c h e d   and  c a n n o t  

be  t r a n s l a t e d   to  i t s   open   p o s i t i o n .   As  cam  p o r t i o n   56 

moves   o v e r   s w i t c h   S1,  a c t u a t o r   68  i s   n o t   e n e r g i z e d   so  p i n  

70  c o n t i n u e s   to   l a t c h   g a t e   14  in   i t s   c l o s e d   p o s i t i o n .   A t  

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

c o n n e c t i o n   w i t h   FIG.  5,  an  a l a r m   i s   g i v e n   to  t h e   u s e r   of  t h e  

d i s p e n s e r   t h a t   one  i t e m   of  t h e   p r o d u c t   may  be  t a k e n   t h e r e f r o n .  



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

to  t r a n s l a t e   g a t e   1 4  t o w a r d   i t s  o p e n  p o s i t i o n   and  cam  p o r -  
t i o n   56  p a s s e s   o v e r   s w i t c h   S1,  a c t u a t o r   6 8  i s   e n e r g i z e d  t o  

r e t r a c t   p i n  7 0 ,   w h i c h   u n l a t c h e s   g a t e   14  and  p e r m i t s   t h e   u s e r  

t o   open   g a t e   1 4 .   A s  c a m   p o r t i o n   56  p a s s e s   s w i t c h   S2  w h i l e  

o p e n i n g  g a t e   14,   a c t u a t o r  6 8   i s   d e - e n e r g i z e d   and  t h e   c i r c u i t  

i s   r e s e t .   P r i o r   to   o p e n i n g   g a t e   14,  t h e   u s e r   r o t a t e s  

t r a n s p o r t   member   1 2  w i t h   h i s   f i n g e r   to   s w i n g   b o r e   46  f r o m  

a  p o s i t i o n   u n d e r   c o n t a i n e r  3 4   to   a  p o s i t i o n  u n d e r   w i n d o w   2 0 ,  

w h i c h   i s   c a l l e d   h e r e i n  t h e  " i n t e r m e d i a t e  s t a t i o n . "   T r a n s p o r t  



member   12  n o r m a l l y   c a r r i e s   w i t h   i t   one  of   i t e m s   36  f rom  c o n -  
t a i n e r   34  to  t he   i n t e r m e d i a t e   s t a t i o n .   The  u s e r   can  a s c e r t a i n  

t h e   p r e s e n c e   of  one   of   i t e m s   36  a t   t h e   i n t e r m e d i a t e   s t a t i o n  

by  o b s e r v a t i o n   t h r o u g h   window  20.  I f   t r a n s p o r t   member  12  

f a i l s   to  c a r r y   one   of   i t e m s   36  w i t h   i t   to   t h e   i n t e r m e d i a t e  

s t a t i o n ,   t h e  u s e r   can   t r y   a g a i n   u n t i l   he  i s   s u c c e s s f u l   i n  

c a r r y i n g   one  of  u n i t s   36  to  t h e   i n t e r m e d i a t e   s t a t i o n ,   b e f o r e  

t r a n s l a t i n g   g a t e   14  to  i t s   open   p o s i t i o n .   I f   t he   u s e r   f a i l s  

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

g a t e   14,   he  l o s e s   t h e   o p p o r t u n i t y   to   r e c o v e r   an  i t e m   u n t i l   t h e  

n e x t   p r e s c r i b e d   t i m e   i n t e r v a l   has  e l a p s e d   b e c a u s e   g a t e   14 

can  o n l y   be  o p e n e d   o n c e   a t   e a c h   t i m e   i n t e r v a l .   When  one  o f  

i t e m s   36  i s   a t   t h e   i n t e r m e d i a t e   s t a t i o n ,   t h e   u s e r   o p e n s   g a t e   1 4 ,  

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

b o r e   58  by  f o r c e   of   g r a v i t y   o n t o   e x i t   p o r t i o n   66,  w h e r e   t h e  

u s e r   can   g a i n   a c c e s s   to   s u c h   i t e m .   W h i l e   g a t e   14  i s   o p e n ,  

t r a n s p o r t   member   12  i s   l a t c h e d   in   p l a c e   a t   t h e   i n t e r m e d i a t e  

s t a t i o n   by  t h e   p r e s e n c e   of  peg   62  in   s l o t   48  so  t h a t   t h e   u s e r  

c a n n o t   c a r r y   more   i t e m s   to   b o r e   58.  Peg  62  p r e v e n t s   t h e  

o p e n i n g   of   g a t e   14  u n l e s s   t r a n s p o r t   member   12  i s   a t   t h e   i n t e r -  

m e d i a t e   s t a t i o n .   When  t h e   u s e r   c l o s e s   g a t e   14  a g a i n ,   p i n   7 0  

i s   u r g e d   by  t he   a c t u a t o r   s p r i n g   i n t o   h o l e   60,  t h e r e b y   l a t c h i n g  

g a t e   14  in   i t s   c l o s e d   p o s i t i o n   o n c e   a g a i n   u n t i l   t he   n e x t   t i m e  

i n t e r v a l   has   e l a p s e d .   In   s u m m a r y ,   t h e   u s e r   can   r e t r i e v e   o n e ,  
and  o n l y   o n e ,   of  u n i t s   36  a t   a  t i m e   and  o n l y   a t   p r e s c r i b e d  

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

o r i e n t a t i o n   in  t h e i r   c o n t a i n e r .  

FIG.  5  shows  a  p r e f e r r e d   a r r a n g e m e n t   f o r   e l e c t r i c a l l y  

c o n t r o l l i n g   a c t u a t o r   68,  t h e   s o l e n o i d   of   w h i c h   is   r e p r e s e n t e d  

as  a  c o i l   72.  The  o u t p u t   of  a  d i g i t a l   c l o c k   74  i s   c o u p l e d  

by  a  d e c o d e r   76  to   one  s e t   of  i n p u t s   of   e a c h   of  c o i n c i d e n c e  

g a t e s   78  and  80.  The  p o s i t i v e   t e r m i n a l   of   a  b a t t e r y   82  i s  

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

s w i t c h e s   84  to  t h e   o t h e r   s e t   of  i n p u t s   of  c o i n c i d e n c e   g a t e   7 8 .  



S i m i l a r l y ,   t h e   p o s i t i v e  t e r m i n a l   of   b a t t e r y   82  i s   c o u p l e d  

by  a  p l u r a l i t y   o f   i n d i v i d u a l l y   a c t u a t a b l e   t i m i n g  s w i t c h e s   86  

to   t h e   o t h e r   s e t   of   i n p u t s   of  c o i n c i d e n c e   g a t e   80.  T h e  

s t a t e s  o f   t i m i n g   s w i t c h e s   8 4  d e t e r m i n e   t h e  p r e s c r i b e d   t i m e  

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

and  t h e   s t a t e s   o f  t i m i n g  s w i t c h e s   86  d e t e r m i n e   t h e   t i m e  

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

may  be  r e c o v e r e d   f r o m  t h e   d i s p e n s e r .   R - S  f l i p - f l o p s   (FF)  8 8  

and  90  e a c h   h a v e   an  S  i n p u t ,   a n  R   i n p u t ,  a   Q  o u t p u t ,   and   a  

Q  o u t p u t .   The  o u t p u t  o f   c o i n c i d e n c e   g a t e  7 8   i s   c o n n e c t e d   t o  

t h e   S  i n p u t   of   f l i p - f l o p   8 8 .   T h e  o u t p u t  o f   an  AND  g a t e   92  i s  

c o n n e c t e d   t o  t h e  R  i n p u t   of  f l i p - f l o p   88.  The  o u t p u t   o f  

c o i n c i d e n c e   g a t e  7 8   i s   c o n n e c t e d   to   one  i n p u t   of  AND  g a t e   9 2 .  

The  p o s i t i v e   t e r m i n a l   of  b a t t e r y  8 2   i s  c o u p l e d   t h r o u g h   a  

n o r m a l l y  o p e n ,   m a n u a l l y   o p e r a t e d   s w i t c h   94  to   t h e  o t h e r   i n p u t  

of  AND  g a t e   92.  The  Q  o u t p u t   of  f l i p - f l o p   8 8  i s  c o n n e c t e d  

to  t h e   S  i n p u t   o f  f l i p - f l o p   90  a n d  t o  a   b e e p  o s c i l l a t o r   9 6 .  

Beep  o s c i l l a t o r   96  d r i v e s   a  l o u d  s p e a k e r   98.  The  o u t p u t   o f  

an  OR  g a t e   100  i s   c o n n e c t e d   to   t h e   R  i n p u t   of  f l i p - f l o p   9 0 .  

The  o u t p u t  o f   c o i n c i d e n c e   g a t e   8 0  i s   c o n n e c t e d   to   one   i n p u t  

of  OR  g a t e   100 .   T h e  p o s i t i v e   t e r m i n a l   of  b a t t e r y   82  i s  

c o u p l e d   t h r o u g h   s w i t c h   S2  t o  t h e  o t h e r   i n p u t   o f   OR  g a t e   1 0 0 .  

The  Q  o u t p u t   of  f l i p - f l o p  9 0  a n d   t h e  Q   o u t p u t  o f   f l i p - f l o p   88 

a r e   c o n n e c t e d   to   t h e  i n p u t s  o f   an  AND  g a t e  1 0 2 .   S w i t c h  5 1  

and  s o l e n o i d   c o i l   72  of  a c t u a t o r   6 8  a r e   c o n n e c t e d  i n  s e r i e s  

b e t w e e n   t h e   o u t p u t  o f  A N D   g a t e  1 0 2   and  t h e   n e g a t i v e   t e r m i n a l  

of  b a t t e r y   82,  w h i c h   i s   g r o u n d e d .  

In  o p e r a t i o n ,   when  t h e  d e c o d e d  o u t p u t   of   c l o c k  7 4  

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

f l i p - f l o p   8 8 , w h i c h  s e r v e s   as  an  a c t u a t i n g   f l i p - f l o p ,   i s   s e t   b y  
c o i n c i d e n c e   g a t e   78 ,   t h e r e b y   t u r n i n g   on  b e e p   o s c i l l a t o r   96  

and  s e t t i n g   f l i p - f l o p  9 0 .   F l i p - f l o p  9 0   s e r v e s   as  a  c o n t r o l  

f l i p - f l o p .   As  a  r e s u l t ,  s p e a k e r   98  p r o d u c e s   an  a u d i b l e   a l a r m ,  

w h i c h   a l e r t s   t h e   u s e r .  T h e   u s e r   t h e n   c l o s e s  s w i t c h   94  t o  

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



r e s e t s   f l i p - f l o p   88.  The  o u t p u t   of  AND  g a t e   102  i s   t h e n  

e n e r g i z e d   b e c a u s e   b o t h   i t s   i n p u t s   a r e   e n e r g i z e d .   T h i s   e n -  

a b l e s   g a t e   14.  When  s w i t c h   Sl  i s   t h e r e a f t e r   c l o s e d   by  c a m  

p o r t i o n   56 ,   s o l e n o i d   c o i l   72  i s   e n e r g i z e d   by  t h e   o u t p u t   o f  

AND  g a t e   1 0 2 .   When  s w i t c h   S2  i s   s u b s e q u e n t l y   c l o s e d   by  c a m  

p o r t i o n   56,   f l i p - f l o p   90  i s   r e s e t ,   t h e r e b y   d e - e n e r g i z i n g  

s o l e n o i d   c o i l   72  and  d i s a b l i n g   g a t e   1 4 .  

I f   t h e   u s e r   d o e s   n o t   r e t r i e v e   an  i t e m   w i t h i n   t h e  p r e -  

s c r i b e d   t i m e   p e r i o d ,   i . e . ,   d o e s   n o t   o p e n  g a t e   14 ,   f l i p - f l o p  

90  i s   r e s e t   by  c o i n c i d e n c e   g a t e   80  so  t h a t   t h e r e a f t e r   an  i t e m  

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

a t   w h i c h   t i m e   f l i p - f l o p   88  i s   a g a i n   s e t   by  c o i n c i d e n c e   g a t e   7 8 .  

By  way  of   e x a m p l e ,   i f   i t   i s   d e s i r e d   to   d i s p e n s e   a n  

i t e m   a t   8 - h o u r   i n t e r v a l s ,   n a m e l y   a t   8  a . m . ,   4  p . m . ,   and  m i d -  

n i g h t   and  t o   p r o v i d e   a  o n e - h o u r   t i m e   w i n d o w ,   s w i t c h e s   84  w o u l d  

be  s e t   so  c o i n c i d e n c e   g a t e   78  p r o d u c e s   i n d i c a t i o n s   a t   8  a . m . ,  

4  p . m . ,   and   m i d n i g h t   and  t i m i n g   s w i t c h e s   86  w o u l d   be  s e t   s o  
c o i n c i d e n c e   g a t e   80  p r o d u c e s   i n d i c a t i o n s   a t   9  a . m . ,   5  p . m . ,  

and  1  a . m .   ' 

The  l o g i c   o f   t h e   u s e   of   t h e   d i s p e n s e r   c a l l s   f o r   g a t e   14  

to  be  o p e n e d   upon   c o i n c i d e n c e   of   t h e   f o l l o w i n g   c o n d i t i o n s :  

f i r s t ,   an  i t e m   a t   t h e   i n t e r m e d i a t e   s t a t i o n   and  s e c o n d ,   t h e  

e l a p s e   of   t h e   p r e s c r i b e d   t i m e   i n t e r v a l .   In   t h e   d e s c r i b e d  

mode  of  o p e r a t i o n ,   t h e   f i r s t   c o n d i t i o n   i s   d e t e r m i n e d   by  t h e  

u s e r .   A l t e r n a t i v e l y ,   i t   c o u l d   be  d e t e r m i n e d   by  a  s e n s o r   s u c h  

as  a  p h o t o c e l l ,   in   w h i c h   c a s e   an  AND  g a t e   c o u l d   be  a d d e d   t o  

s e t   f l i p - f l o p   88.  (The  s e n s o r   and  c o i n c i d e n c e   g a t e   78  w o u l d   b e  

c o n n e c t e d   to   i t s   i n p u t s . )  

The  d e s c r i b e d   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   o n l y   c o n s i d e r e d  

to  be  p r e f e r r e d   and  i l l u s t r a t i v e   o f   t h e   i n v e n t i v e   c o n c e p t ;   t h e  

s c o p e   of   t h i s   i n v e n t i o n   i s   n o t   to   be  r e s t r i c t e d   to   s u c h   e m b o d i -  

m e n t ,   v a r i o u s   and  n u m e r o u s   o t h e r   a r r a n g e m e n t s   may  be  d e v i s e d  

by  one   s k i l l e d   in   t h e   a r t   w i t h o u t   d e p a r t i n g   f rom  t h e   s p i r i t   a n d  

s c o p e   of   t h i s   i n v e n t i o n .   For   e x a m p l e ,   b o r e   46  c o u l d   be  d i m e n -  

s i o n e d - r e l a t i v e   to  t h e   s i z e   of  i t e m s   36  to  c a r r y   to  t h e  



i n t e r m e d i a t e   s t a t i o n  2 ,   3,  4 ,  o r  o t h e r   p r e d e t e r m i n e d   n u m b e r  

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

to  t h e   e x t r e m e ,   w h e r e   t h e   d e s c r i b e d  d e v i c e   i s   u s e d   to  d i s p e n s e  

p r o d u c t   i n  p o w d e r   f o r m .   F u r t h e r m o r e ,   i n s t e a d  o f   w indow  2 0 ,  

o t h e r   means   s u c h   as   a  s e n s o r   and  an  a l a r m   c o u l d   be  u s e d   t o  

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

t h e   i n t e r m e d i a t e   s t a t i o n .   M o r e o v e r ,  t r a n s p o r t   member   12  c o u l d  

be  t r a n s l a t a b l e   i n s t e a d   o f   r o t a t a b l e   or   g a t e   14  c o u l d   b e  

r o t a t a b l e   i n s t e a d  o f   t r a n s l a t a b l e .   F u r t h e r ,   g a t e   14  c o u l d  b e  

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

g a t e   78  i f   d e s i r e d   a n d / o r   t r a n s p o r t   m e m b e r  1 2   c o u l d   be  a u t o -  

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

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



1.  A  p r o d u c t   d i s p e n s e r   c o m p r i s i n g :  

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

to   be  d i s p e n s e d ;  

an  e x i t   f r o m   t h e   d i s p e n s e r ;  

an  i n t e r m e d i a t e   s t a t i o n   i n a c c e s s i b l e   f rom  t h e   e x i t  

e x c e p t   d u r i n g   d e l i v e r y   of   an  i t e m   to   t h e   e x i t ;  

means   f o r   c a r r y i n g   one  i t e m   of  t h e   p r o d u c t   a t   a  

t i m e   f r o m   t h e   s t o r a g e   s t a t i o n   to  t h e   i n t e r m e d i a t e   s t a t i o n ;  

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

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

means   f o r   d e l i v e r i n g   an  i t e m   a t   t h e   i n t e r m e d i a t e  

s t a t i o n   to  t h e   e x i t .  

2.  The  d i s p e n s e r   of  c l a i m   1,  a d d i t i o n a l l y   c o m p r i s i n g  

t i m i n g   means   and  means   r e s p o n s i v e   to   t h e   t i m i n g   means   f o r  

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

3.  The  d i s p e n s e r   of  c l a i m   2,  in  w h i c h   t h e   means   f o r  

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

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

t i m i n g   means   a t   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   and  f o r   d i s a b l i n g  

t h e   d e l i v e r i n g   means   a f t e r   e v e r y   d e l i v e r y   t h e r e b y   of  an  i t e m  

to  t h e   e x i t .  

4.  The  d i s p e n s e r   of  c l a i m   2,  in  w h i c h   t h e   means   f o r  

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

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

means   a t   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   and  f o r   d i s a b l i n g   t h e  

d e l i v e r i n g   means   a f t e r   e v e r y   d e l i v e r y   t h e r e b y   of  an  i t e m   t o  

t h e   e x i t   or  a  p r e d e t e r m i n e d   t i m e   d u r a t i o n   a f t e r   e v e r y   e n -  

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



5.  The  d i s p e n s e r   of   c l a i m   3,  in   w h i c h   t h e   m e a n s  
f o r   p r o v i d i n g   a  p e r c e p t u a l   i n d i c a t i o n   c o m p r i s e s   a  w i n d o w  

in   t h e   d i s p e n s e r   b e t w e e n   t h e   e x t e r i o r   t h e r e o f   and  t h e  

i n t e r m e d i a t e   s t a t i o n .  

6.  The  d i s p e n s e r   of   c l a i m   5,  a d d i t i o n a l l y   c o m p r i s i n g  

means   f o r   d i s a b l i n g   t h e   c a r r y i n g   m e a n s   d u r i n g   d e l i v e r y   o f '  

an  i t e m   to  t h e   e x i t   by  t h e   d e l i v e r i n g   m e a n s .  

7.  The  d i s p e n s e r   of  c l a i m   6,  in   w h i c h   t h e   s t o r a g e  

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

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

c o n t a i n e r   a b o v e   t h e   o p e n i n g .  

8.  The  d i s p e n s e r   of  c l a i m   7,  in   w h i c h   t h e   c a r r y i n g  

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

l a r g e   e n o u g h   to  h o l d   one   i t e m   b u t   n o t   l a r g e   e n o u g h   to  h o l d  

more  t h a n   one  i t e m ,   t h e   c a v i t y   b e i n g   m o v a b l e   f rom  a  p o s i t i o n  

u n d e r n e a t h   t he   o p e n i n g   of   t h e   b a s e   to   a  p o s i t i o n   a t   t h e  

i n t e r m e d i a t e   s t a t i o n .  

9.  The  d i s p e n s e r   of  c l a i m   8,  in  w h i c h   t h e   t r a n s p o r t  

member   i s   a  r o t a t a b l e   w h e e l   and  t h e   c a v i t y   i s   an  a x i a l  

t r a n s p o r t   b o r e   e x t e n d i n g   t h r o u g h   t h e   w h e e l   f rom  end  to  e n d .  

10.  The  d i s p e n s e r   of  c l a i m   9,  in  w h i c h   t h e   d e l i v e r i n g  

means   i s   a  m o v a b l e   g a t e   h a v i n g   a  g a t e   b o r e   f rom  end  to   e n d  

p a r a l l e l   to  t he   t r a n s p o r t   b o r e ,   t h e   g a t e   b o r e   b e i n g   m o v a b l e  

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

w i t h   t he   t r a n s p o r t   b o r e   and  an  open   p o s i t i o n   in   w h i c h   i t   i s  

a l i g n e d   w i t h   t he   t r a n s p o r t   b o r e   to   p e r m i t   i t e m s   a t   t h e  

i n t e r m e d i a t e   s t a t i o n   to  f a l l   t h r o u g h   t he   g a t e   b o r e   to  t h e  

e x i t .  



11.  The  d i s p e n s e r   of   c l a i m   10,   in   w h i c h   t h e   g a t e   i s  

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

p o s i t i o n .  

12.  The  d i s p e n s e r   of   c l a i m   11,  in   w h i c h   t h e   d i s a b l i n g  

and  e n a b l i n g   m e a n s   c o m p r i s e s   a  h o l e   in   t h e   g a t e ,   an  a x i a l l y  

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

p o s i t i o n ,   and  m e a n s   r e s p o n s i v e   to  t h e   t i m i n g   means   f o r  

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

t h e   h o l e .  

13.  The  d i s p e n s e r   of   c l a i m   12,   in  w h i c h   t h e   means   f o r  

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

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

g a t e   p o s i t i o n e d   to   e n g a g e   t h e   s l o t   when  t he   t r a n s p o r t   b o r e d  

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

of  t h e   w h e e l .  

14.  The  d i s p e n s e r   of   c l a i m   13,   in   w h i c h   t h e   p i n   i s  

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

t h e   p i n   c o m p r i s e s :  

s t o r a g e   means   f o r   s t o r i n g   one  or  more  p r e s e t   t i m e s ;  

means   f o r   c o m p a r i n g   t h e   one   or  more   p r e s e t   t i m e s  

in  t h e   s t o r a g e   means   w i t h   t h e   i n d i c a t i o n   of  t he   t i m i n g   m e a n s ;  

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

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

s e c o n d   s t a t e ;  

means   upon   c o i n c i d e n c e   of   t he   i n d i c a t i o n   of   t h e  

t i m i n g   means   and  t h e   one  or  more  p r e s e t   t i m e s   f o r   a c t u a t i n g  

t h e   i n d i c a t o r   and  f o r   s e t t i n g   t he   c o n t r o l   f l i p - f l o p   in  i t s  

f i r s t   s t a t e ;  

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

m o v e m e n t   of  t he   g a t e   away  f rom  i t s   c l o s e d   p o s i t i o n ;   a n d  

means   r e s p o n s i v e   to  t h e   c l o s u r e   of  t he   s w i t c h   w h e n  

t h e   c o n t r o l   f l i p - f l o p   i s   in  i t s   f i r s t   s t a t e   f o r   r e t r a c t i n g   t h e  

p i n .  



15.  The  d i s p e n s e r   of  c l a i m   14,  a d d i t i o n a l l y   c o m p r i s i n g  

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

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

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

s w i t c h   and  means   r e s p o n s i v e   to  t h e   c l o s u r e   of  t h e   r e s e t  

s w i t c h   f o r   r e s e t t i n g   t h e   c o n t r o l   f l i p - f l o p   to   i t s   s e c o n d  

s t a t e .  

16.  The  d i s p e n s e r   of  c l a i m   15,  in   w h i c h   t h e   means   f o r  

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

an  a c t u a t i n g   f l i p - f l o p   h a v i n g   a  f i r s t   s t a t e   a n d  

a  s e c o n d   s t a t e ;  

means   upon   c o i n c i d e n c e   o f   t h e   i n d i c a t i o n   of   t h e  

t i m i n g   means   and  t h e   one  or  more  p r e s e t   t i m e s   f o r   s e t t i n g  

t h e   a c t u a t i n g   f l i p - f l o p   in  i t s   f i r s t   s t a t e ;  

means   f o r   c o n n e c t i n g   t h e   a c t u a t i n g   f l i p - f l o p   t o  

t h e   i n d i c a t o r   to   a c t u a t e   t h e   i n d i c a t o r   when  t h e   a c t u a t i n g  

f l i p - f l o p   i s   in   i t s   f i r s t   s t a t e ;   a n d  

means   a f t e r   s e t t i n g   t he   a c t u a t i n g   f l i p - f l o p   i n  

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

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

17.  The  d i s p e n s e r   of  c l a i m   16,  a d d i t i o n a l l y   c o m p r i s i n g  

means   f o r   c o n n e c t i n g   t h e   a c t u a t i n g   f l i p - f l o p   to   t h e   c o n t r o l  

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

when  t h e   a c t u a t i n g   f l i p - f l o p   i s   s e t   in   i t s   f i r s t   s t a t e .  

18.  The  d i s p e n s e r   of  c l a i m   17,  in   w h i c h   t h e   means   f o r  

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

r e t r a c t i n g   s w i t c h   when  t h e   c o n t r o l   f l i p - f l o p   i s   in  i t s   f i r s t  

s t a t e   and  t h e   a c t u a t i n g   f l i p - f l o p   in   i t s   s e c o n d   s t a t e .  



19.  The  d i s p e n s e r   o f   c l a i m   1,  in   w h i c h   t h e   means  f o r  

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

d i s p e n s e r   b e t w e e n   t h e   e x t e r i o r   t h e r e o f   and  t h e   i n t e r m e d i a t e  

s t a t i o n .  

20.  The  d i s p e n s e r   of   c l a i m   1,  a d d i t i o n a l l y   c o m p r i s i n g  

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

an  i t e m   to  t he   e x i t   by  t h e   d e l i v e r i n g   m e a n s .  

21.  The  d i s p e n s e r   of  c l a i m   1,  in   w h i c h   t h e   c a r r y i n g  

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

l a r g e   e n o u g h   to  h o l d   one  i t e m   b u t   n o t   l a r g e   e n o u g h   to   h o l d  

more  t h a n   one  i t e m ,   t h e   c a v i t y   b e i n g   m o v a b l e   f rom  a  p o s i t i o n  

u n d e r n e a t h   t h e   o p e n i n g   of  t h e   b a s e   to  a  p o s i t i o n  a t   t h e  

i n t e r m e d i a t e   s t a t i o n .  

22.  The  d i s p e n s e r   of  c l a i m   1,  in   w h i c h   t h e   d e l i v e r i n g  

means   i s   a  m o v a b l e   g a t e   h a v i n g   a  g a t e   b o r e   f rom  end  to  e n d ,  

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

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

and  an  open   p o s i t i o n   in  w h i c h   i t   i s   a l i g n e d   w i t h   t h e  

i n t e r m e d i a t e   s t a t i o n   to  p e r m i t   i t e m s   a t   t h e   i n t e r m e d i a t e  

s t a t i o n   to   f a l l   t h r o u g h   t h e   g a t e   b o r e   to   t h e   e x i t .  

23 .   A  m e t h o d   f o r   d i s p e n s i n g   m e d i c a t i o n   in   p i l l   f o r m  
a t   p r e s c r i b e d   t i m e d   i n t e r v a l s   c o m p r i s i n g   t h e   s t e p s   o f :  

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

o r i e n t a t i o n ;  

a s c e r t a i n i n g   the   p r e s e n c e   or  a b s e n c e   of  a  p i l l  
a t   an  i n a c c e s s i b l e   p o s i t i o n ;  

a t t e m p t i n g   to  c a r r y   the   p i l l s   s i n g l y   f rom  t h e  

c h a m b e r   to  t he   i n a c c e s s i b l e   p o s i t i o n   u n t i l   one  of  the   p i l l s  
r e a c h e s   t h e   i n a c c e s s i b l e   p o s i t i o n ;   a n d  

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

i n a c c e s s i b l e   p o s i t i o n ,   d e l i v e r i n g   such   p i l l   to  an  e x i t   a f t e r  

e l a p s e   of  a  p r e s c r i b e d   t ime   i n t e r v a l .  



24 .   The  m e t h o d   of  c l a i m   23 ,   a d d i t i o n a l l y   c o m p r i s i n g   t h e  

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

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