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©  Goods  discharge  mechanism  and  goods  storage  and  discharge  system  of  an  automatic  vending  machine. 
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©  A  goods  discharge  mechanism  of  an  automatic  vending 
machine  is  disposed  in  the  vicinity  of  the  lower  end  of  a 
vertical  goods  passage  of  a  goods  storage  shelf.  Said 
passage  being  designed  to  store  cylindrical  goods  (23,  23a), 
said  discharge  mechanism  being  designed  to  discharge  said 
goods  one  by  one  in  accordance  with  discharge  commands. 
The  discharge  mechanism  includes  a  first  and  a  second 
retainer  member  (9,  10)  a  solenoid  (7)  and  a  transmission 
mechanism  (13,  15)  designed  to  transmit  the  movement  of 
said  solenoid  (7)  to  both  of  said  retainer  members  (9,  10)  so 
as  to  move  them  alternately  into  and  out  of  said  goods 
passage.  The  two  goods  discharge  mechanisms  of  adjacent 
goods  storage  shelfs  are  arranged  in  back-to-back  relation 
with  the  transmission  mechanisms  and  said  solenoids  of 
each  of  the  goods  discharge  mechanisms  being  superim- 
posed  one  above  the  other  between  said  two  adjacent  goods 
storage  shelfs. 
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The  i n v e n t i o n   r e l a t e s   to   a  g o o d s   d i s c h a r g i n g   m e c h a n i s m  

a c c o r d i n g   t o   t h e   f i r s t   p o r t i o n   of  c l a i m   1  and  to   a  

g o o d s   s t o r a g e   and  d i s c h a r g e   s y s t e m   of  an  a u t o m a t i c   v e n d -  

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

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

p o r t i o n   of   c l a i m   2 .  

F i g u r e   1  shows   t h e   g e n e r a l   a r r a n g e m e n t   of   a  t y p i c 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   h a v i n g   g o o d s   s t o r a g e   s h e l v e s  

of  t h e   s e r p e n t i n e   t y p e .  

R e f e r r i n g   t o   F i g . 1 ,   t h e   b o d y   1  of  an  a u t o m a t i c   v e n d i n g  

m a c h i n e   has   t h r e e   p a r a l l e l   s t o r a g e   s h e l v e s   3  d i s p o s e d   i n  

t h e   f r o n t   to   r e a r   d i r e c t i o n ,   e a c h   of  w h i c h   has   a  w i n d i n g  

g o o d s   p a s s a g e   2.  A  p l u r a l i t y   of  c y l i n d r i c a l   g o o d s   i s  

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

s a g e s   2.  R e f e r e n c e   n u m e r a l   6  d e n o t e s   a  g o o d s   d i s c h a r g e  



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

g o o d s   d i s c h a r g e   p a s s a g e s .   5  i s   an  o u t l e t   p r o v i d e d   w i t h i n  

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

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

d i s c h a r g e   m e c h a n i s m s   w i l l   be  r e f e r r e d   to   b e l o w   as  t h e   g o o d s  

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

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

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

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

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

r e t a i n e r   m e m b e r s   w h i c h   a r e   a d a p t e d   to   be  a l t e r n a t e l y   e x -  

t e n d e d   i n t o   and   r e t r a c t e d   f r o m   t h e   a s s o c i a t e d   g o o d s   p a s s a g e .  
The  f i r s t   and   s e c o n d   r e t a i n e r   m e m b e r s   a r e   a d a p t e d   t o   r e t a i n  

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

r e s p e c t i v e l y ,   when  t h e y   a r e   e x t e n d e d .  

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

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

n u m b e r   of  g o o d s .   To  t h i s   e n d ,   r e c e n t l y   i t   ha s   b e e n   f o u n d  

a d v i s a b l e   to   add  a n o t h e r   row  of   s t o r a g e   s h e l v i n g , i . e .   t o  

moun t   f o u r   s h e l v e s   in   one  v e n d i n g   m a c h i n e .   T h e r e   i s   a l s o   a  

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

m a c h i n e s ,   due   t o   t h e   r e s t r i c t i o n s   on  i n s t a l l a t i o n   s p a c e .  

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

of  t h e   g o o d s   d i s c h a r g i n g   m e c h a n i s m   d i s p o s e d   in  t h e   a d j a c -  

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

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

Out  of  t h e   c o m p o n e n t   p a r t s   of  t h e   g o o d s   d i s c h a r g e   m e c h a n -  

ism  i n s t a l l e d   b e t w e e n   a d j a c e n t   rows  of  s t o r a g e   s h e l v e s ,  

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

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

t h i s   s o l e n o i d .  



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

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

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

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

on  t h e   s i z e   of   t h e   a u t o m a t i c   v e n d i n g   m a c h i n e   as  a  w h o l e .  

The  i n v e n t i o n   as  c l a i m e d   is   i n t e n d e d   to   r e m e d y   t h e s e   d r a w -  

b a c k s .   I t   s o l v e s   t h e   p r o b l e m   of  how  to   p r o v i d e   a  g o o d s  

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

e v e n   i f   t h e   s o l e n o i d ' s   d i m e n s i o n s   a r e   r a t h e r   l a r g e .  

  A c c o r d i n g   t o  t h e   i n v e n t i o n ,   t h e   s o l e n -  

o i d   and  t h e   t r a n s m i s s i o n   s y s t e m   of   e a c h   of  t h e  g o o d s   d i s -  

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

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

t w e e n   two  a d j a c e n t   s t o r a g e   s h e l v e s .   I t   i s   t h e r e f o r e   p o s s -  
i b l e   t o   s a v e   t h e   s p a c e   f o r   i n s t a l l a t i o n   of  t h e   s t o r a g e  

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

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

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

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

w h i c h :  

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

s t o r a g e   and  d i s c h a r g e   s y s t e m ;  

F i g s .   2A  and  2B  a r e   s i d e   e l e v a t i o n   v i e w s   of  g o o d s   d i s c h a r g e  

m e c h a n i s m   in  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   3  i s   a  r e a r   e l e v a t i o n   v i e w   of  t h e   m e c h a n i s m   in  F i g . 2 A ;  

F i g .   4  shows   t h e   s t a t e   in  w h i c h   t h e   d i s c h a r g e   m e c h a n i s m s i i n  

F i g . 2   a r e   s u p e r i m p o s e d ;  



F i g .   5A  i s   a  s c h e m a t i c   s e c t i o n a l   v i e w   of   a  g o o d s   s t o r a g e  

and   d i s c h a r g e   s y s t e m   of  t h e   i n v e n t i o n ;  

F i g .   5B  shows   t h e   a r r a n g e m e n t   of   t h e   g o o d s   s t o r a g e   a n d  

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

c o n v e n t i o n a l   a r r a n g e m e n t ;  

F i g s .   6A  and  6B  a r e   s i d e   e l e v a t i o n   v i e w s   of  a n o t h e r   g o o d s  

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

i o n ;   a n d  

F i g .   7  i s   a  r e a r   e l e v a t i o n   v i e w   of   t h e   g o o d s   d i s c h a r g e   m e c h -  

a n i s m   shown  in  F i g .   6A.  

H e r e i n a f t e r   f i r s t   a  p r e f e r r e d   e m b o d i m e n t   of  t h e   p r e s e n t   i n -  

v e n t i o n   w i l l   be  d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g s .   2  t o   5 ,  

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

i d e n t i c a l   p a r t s   or   m e m b e r s   as  t h o s e   in   F i g .   1 .  

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

d i s c h a r g e   m e c h a n i s m s   w i l l   be  e x p l a i n e d   w i t h   s p e c i f i c   r e f e r -  

e n c e   t o   F i g s .   2  and  3  w h i c h   show  t h e   g o o d s   d i s c h a r g e   m e c h -  

a n i s m   in  t h e   s t a n d - b y   s t a t e .   In  t h e s e   two  f i g u r e s ,   t h e   g o o d s  

d i s c h a r g e   m e c h a n i s m   6  i s   i l l u s t r a t e d   as  i n c l u d i n g   a  s o l e n -  

o i d   7,  a  t r a n s m i s s i o n   member   8,  a  f i r s t   r e t a i n e r   member   9 

and  a  s e c o n d   r e t a i n e r   member   10.  T h e s e   c o n s t i t u e n t   p a r t s  

a r e   s u p p o r t e d   by  a  b a s e p l a t e 4   which  a l s o   s e r v e s   as  t h e   g o o d s  

t r a n s f e r   s u r f a c e   4 a  ( s e e   F i g .   2)  of  t h e   g o o d s   p a s s a g e .   The 

s o l e n o i d   7  and  t h e   t r a n s m i s s i o n   m e c h a n i s m   8  a r e   d i s p o s e d  

on  t h e   l e f t   s i d e   of  t h e   c e n t r a l   a x i s   A  of  b a s e   p l a t e   4 .  

A  r e t a i n e r   a s s e m b l y   11  c o m p r i s i n g   t h e   r e t a i n e r   m e m b e r s   9 

and  10  i s   d i s p o s e d   so  as  to   e x t e n d   o v e r   t h e   e n t i r e   w i d t h   o f  

b a s e   p l a t e   4  a c r o s s   t h e   c e n t r e   a x i s   A.  The  r e f e r e n c e   n u m b e r  

7a  d e s i g n a t e s   t h e   m o v a b l e   c o r e   of  s a i d   s o l e n o i d   7 .  



The  t r a n s m i s s i o n   m e c h a n i s m   8  i n c l u d e s   a  U - s h a p e d   c o n n e c t -  

i n g   p l a t e   13  w h i c h   i s   c o n n e c t e d  a t   one  end  to   t h e   m o v a b l e  

c o r e   7a  by  a  p i n   1 2 ,  w h i l e   a  p u s h - u p  p i e c e   15  i s   c o n n e c t e d  

to   t h e   o t h e r   end  of   s a i d   c o n n e c t i n g   p l a t e   13  by  p i n   1 4 .  

The  p u s h - u p   p i e c e   15  i s   b e n t   i n t o   a  < - s h a p e   w i t h   i t s   c e n t -  

r a l   p o r t i o n   s u p p o r t e d   by  a  s t a t i o n a r y   hub  16  f i x e d   to   t h e  

b a s e   p l a t e   4  so  as  t o   r o t a t e   a r o u n d   t h e   a x i s   of  hub  1 6 . T h e  

p u s h - u p   p i e c e   15  c a r r i e s   a t   i t s   end  o p p o s i t e   to   p i n   14  a n  

e n g a g i n g   p i n   17  to   e n g a g e   w i t h   t h e   s e c o n d   r e t a i n e r   m e m b e r  

1 0 .  

R e f e r e n c e   n u m e r a l   18  d e n o t e s   a  t e n s i o n   s p r i n g   w h i c h   i s   r e -  

t a i n e d   a t   one   end  by  t h e   p i n   14  and  by  t h e   b a s e   p l a t e   4  a t  

t h e   o t h e r   e n d ,   t h e r e b y   b i a s s i n g , v i a   t h e   medium  of  c o n n e c t -  

i n g   p l a t e   13,  t h e   m o v a b l e   c o r e   7a  in   t h e   d i r e c t i o n   o p p o s i t e  

to   t h e   d i r e c t i o n   of   a t t r a c t i o n   of   s o l e n o i d   7 .  

The  f i r s t   r e t a i n e r   member   9  i s   s u p p o r t e d   a t   one  end  by  a  

s t a t i o n a r y   hub  19  f i x e d   to   t h e   b a s e   p l a t e   4  so  as  to   r o t -  

a t e   a r o u n d   t h e   a x i s   of   hub  19  in  o r d e r   to   move  t o  

and  away  f r o m   t h e   g o o d s   t r a n s f e r   s u r f a c e   4a  of  t h e   b a s e  

p l a t e   4.  The  f i r s t   r e t a i n e r   member  9  h a s   an  e n g a g i n g   p i e c e  

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

e n g a g e m e n t   w i t h   e n g a g i n g   p i n   14  of  s a i d   p u s h - u p   p i e c e   1 5 .  

The  e n g a g i n g   p i e c e   20  i s   p r o v i d e d   w i t h   two  e n g a g i n g   s u r f a c e s  

2 0 a ,   20b  a d a p t e d   f o r   e n g a g e m e n t   w i t h   p i n   14.  In  t h e   s t a n d -  

by  s t a t e   shown  in  F i g . 2 ,   t h e   e n g a g i n g   s u r f a c e   20a  e n g a g e s  

w i t h   p i n   14  so  as  to   s u p p o r t   t h e   f i r s t   r e t a i n e r   member   9 ,  

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

f a c e   4a .   A  l i n e   B  i l l u s t r a t e s   t h e   l o c u s   of  m o t i o n   of  t h e  

p i n   14.  The  e n g a g i n g   s u r f a c e   20b  i s   d i s p o s e d   a t   an  i n c l i n e d  

a n g l e   to   t h e   l i n e   B  when  i t   i s   e n g a g e d   by  t h e   s a i d   p i n  

1 4 .  



T h e  s e c o n d   r e t a i n e r   member   10  i s   s u p p o r t e d   a t   one   end  b y  

a  s t a t i o n a r y   hub  21  f i x e d   t o   t h e   b a s e   p l a t e   4  so  as  to   r o t -  

a t e   a r o u n d   t h e   a x i s   of  hub  21  to   move  to   and   away  f r o m   t h e  

g o o d s   t r a n s f e r   s u r f a c e   4 a . S a i d   s e c o n d   r e t a i n e r   member   10 

i s   p r o v i d e d   w i t h   a  p r o j e c t i o n   22  f o r   e n g a g e m e n t   w i t h  t h e  

e n g a g i n g   p i n   17  of   t h e   p u s h - u p   p i e c e   1 5 .  

R e f e r e n c e   n u m e r a l s   4 b , 4 c   d e n o t e   o p e n i n g s   f o r m e d   in   t h e   b a s e  

p l a t e   4  t o   p e r m i t   t h e   f i r s t   and  s e c o n d   r e t a i n e r   m e m b e r s   9 ,  

10  to   be  p r o j e c t e d   i n t o   t h e   s p a c e   a b o v e   t h e   g o o d s   t r a n s f e r  

s u r f a c e   4a .   The  l o w e s t   g o o d s   and  t h e   a r t i c l e s   s e c o n d   f r o m  

b o t t o m   a r e   d e s i g n a t e d   by  r e f e r e n c e   n u m e r a l s   23  and  2 3 a ,  

r e s p e c t i v e l y .  

In  o p e r a t i o n ,   when  t h e   s e l l i n g   command  i s  i s s u e d   w i t h   t h e  

m e c h a n i s m   in   t h e   s t a t e   shown  in  F i g .   2A,  s o l e n o i d   7  i s   e n e r -  

g i z e d   t o   a t t r a c t   t h e   m o v a b l e   c o r e   7a ,   o v e r c o m i n g   t h e   f o r c e  

of  t h e   t e n s i o n   s p r i n g   18.  As  t h e   m o v a b l e   c o r e   7a  i s   a t t r a c t -  

ed ,   c o n n e c t i n g   p l a t e   13  i s   moved   a c c o r d i n g l y   to   c a u s e   t h e  

r o t a t i o n   of   p u s h - u p   p i e c e   15.  As  a  r e s u l t   of   t h i s   r o t a t i o n ,  

e n g a g i n g   p i n   17  of  t h e   p u s h - u p   p i e c e   15  r a i s e s   t h e   s e c o n d  

r e t a i n e r   member   10  to   p r o j e c t   i t   i n t o   t h e   s p a c e   a b o v e   t h e  

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

23a  s e c o n d   f rom  b o t t o m .  

In  t h i s   s t a t e   t h e   p i n   14  of   c o n n e c t i n g   p l a t e   13  s l i d e s   o n  

t h e   e n g a g i n g   s u r f a c e   20a  of   t h e   e n g a g i n g   p i e c e   20  of   t h e  

f i r s t   r e t a i n e r   member   9  to   l e a v e   t h e   e n g a g i n g   s u r f a c e   2 0 a .  

C o n s e q u e n t l y   t h e   f i r s t   r e t a i n e r   m e m b e r 9   loses   i t s   s u p p o r t ,  

so  t h a t   i t   i s   r o t a t e d   or   swung  when  p u s h e d   by  t h e   a r t i c l e  

and  d i s a p p e a r s   f rom  g o o d s   t r a n s f e r   s u r f a c e   4a .   M e a n w h i l e ,  

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

a r r o w   C ( F i g .   2 B ) .  

In  t h i s   s t a t e ,   f i r s t   r e t a i n e r   member   9  i s   p r e v e n t e d   f r o m  



r o t a t i n g   b e c a u s e   t h e   e n g a g i n g   s u r f a c e   20b  i s   d e s i g n e d   t o  

be  e n g a g e d   by  p i n   14  of   c o n n e c t i n g   p l a t e   1 3 .  

A f t e r   c o m p l e t i o n   of   t h e   d i s c h a r g e   of   t h e   l o w e s t   a r t i c l e   2 3 ,  

s o l e n o i d   7  i s   d e - e n e r g i z e d   to   p e r m i t   m o v a b l e   c o r e   7a  t o   b e  

r e t r a c t e d   by  t h e   f o r c e   of  t e n s i o n   s p r i n g   18  b a c k   to   t h e  

p o s i t i o n   shown  in   F i g .   2A.  C o n s e q u e n t l y   t h e   f i r s t   r e t a i n e r  

member   9  i s   moved  to   t h e   p o s i t i o n   a b o v e   t h e   g o o d s   t r a n s f e r  

p a s s a g e   4a  by  t h e   t h r u s t   f r om  p i n   14  of   c o n n e c t i n g   p l a t e  

13,  w h i l e   t h e   s e c o n d   r e t a i n e r   member   10  i s   r e s e t   to   t h e  

p o s i t i o n   b e n e a t h   t h e   g o o d s   t r a n s f e r   s u r f a c e   4 a , a f t e r   b e i n g  

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

p i e c e   1 5 .  

C o n s e q u e n t l y   t h e   s e c o n d   a r t i c l e   23a  i s   d i s e n g a g e d   f rom  t h e  

s e c o n d   r e t a i n e r   member   10  and  i s   p u s h e d   by  t h e   f o l l o w i n g  

g o o d s   i n t o   c o n t a c t   w i t h   t h e   f i r s t   r e t a i n e r   member  9.  I n  

t h i s   s t a t e ,   t h e   a r t i c l e   23a  i s   now  t h e   l o w e s t   a r t i c l e .  

In  t h e   g o o d s   d i s c h a r g i n g   m e c a h n i s m   of  t h i s   d e s i g n ,   t h e   s o l -  

e n o i d   7  and  t h e   t r a n s m i s s i o n   m e c h a n i s m   8  a r e   d i s p o s e d   o n  

one  s i d e ( l e f t   s i d e   in   F i g .   2A)  of  t h e   c e n t r e   a x i s   A  of  b a s e  

p l a t e   4.  T h e r e f o r e   even   i f   two  g o o d s   d i s c h a r g e   m e c h a n i s m s  

a r e   a r r a n g e d   b a c k - t o - b a c k   as  i l l u s t r a t e d   in   F i g .   2A  and  a s  

shown  by  t h e   b r o k e n   l i n e   and  n u m e r a l s   in  ( ) ,   b o t h   m e c h a n i s m s  

can   d i s c h a r g e   w i t h o u t   any  f a i l u r e .   F i g .   4  shows  s u c h   a n  

a r r a n g e m e n t   as  v i e w e d   f rom  t h e   same  s i d e   as  s o l e n o i d   7 .  

In  o r d e r   to   make  t h e   a c t i o n s   c l e a r e r ,   one  of  t he   g o o d s  

d i s c h a r g e   m e c h a n i s m s   i s   h a t c h e d   '_  and  t h e   p a r t s   t h e r e -  

of   a r e   d e n o t e d   by  t h e   r e f e r e n c e   n u m e r a l s   in  ( ) .  

Thus   in   t h e   g o o d s   s t o r a g e   and  d i s c h a r g e   s y s t e m   Z  of  t h e   i n -  

v e n t i o n   two  g o o d s   d i s c h a r g e   m e c h a n i s m s   6  a r e   a r r a n g e d   b a c k -  

t o - b a c k   b e t w e e n   a d j a c e n t   rows  of  s t o r a g e   s h e l v e s , s o   t h a t  

t r a n s m i s s i o n   m e c h a n i s m s   8  and  t h e   s o l e n o i d s   7  of  t h e   t w o  



m e c h a n i s m s   a r e   s u p e r i m p o s e d   on  e a c h   o t h e r .  

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

to   F i g .   5,  in   w h i c h   t h e   same  r e f e r e n c e   n u m e r a l s   a r e   u s e d  

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

F i g .   2.  In  t h e   a u t o m a t i c   v e n d i n g   m a c h i n e   shown  in  F i g . 5 ,  

t h e r e   a r e   f o u r   r ows   of  s t o r a g e   s h e l v e s   3 a , 3 b , 3 c ,   3d  d i s p o s -  

ed  b a c k   to   f r o n t   w i t h i n   t h e   b o d y   1  of   t h e   v e n d i n g   m a c h i n e .  

Two  g o o d s   d i s c h a r g e   m e c h a n i s m s   6 a , 6 b   a r e   l o c a t e d   b e t w e e n  

t h e   g o o d s   p a s s a g e s   2  of  two  a d j a c e n t   s t o r a g e   s h e l v e s   3 a , 3 b  

in  b a c k - t o - b a c k   r e l a t i o n .   M o r e o v e r   two  g o o d s   d i s c h a r g e  

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

2  of   two  a d j a c e n t   s t o r a g e   s h e l v e s   3 c , 3 d   in  b a c k - t o - b a c k  

r e l a t i o n .   The  g o o d s   d i s c h a r g e   m e c h a n i s m   6a  i s   p o s i t i o n e d  

in   t h e   v i c i n i t y   of   t h e   g o o d s   p a s s a g e   2  of   t h e   s t o r a g e   s h e l f  

3a ,   w h i l e   g o o d s   d i s c h a r g e   m e c h a n i s m   6b  i s   p o s i t i o n e d   in   t h e  

v i c i n i t y   of   t h e   g o o d s   p a s s a g e   2  of   s t o r a g e   s h e l f   3b.  T h e  

m e c h a n i s m s   6c  and   6d  a r e   d i s p o s e d   in   t h e   v i c i n i t y   of   t h e  

g o o d s   p a s s a g e s   of   s t o r a g e   s h e l v e s   3c ,   3d  r e s p e c t i v e l y .  

R e f e r e n c e   n u m e r a l   24  d e n o t e s   a  c h u t e   common  to   a l l   t h e   s t o r -  

age   s h e l v e s   3  and  d e s i g n e d   to   g u i d e   t h e   g o o d s   d i s c h a r g e d   b y  

t h e   d i s c h a r g e   m e c h a n i s m s   6  t o w a r d   t h e   o u t l e t   5  p r o v i d e d  i n  

t h e   f r o n t   p a n e l .  

The  a u t o m a t i c   v e n d i n g   m a c h i n e   f u r t h e r   has   an  i n n e r  d o o r   2 6 ,  

an  a n t i - t h e f t   d o o r   27 ,   a  c o o l e r   28  and  a  b l o w e r   29  f o r  

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

In  t h e   g o o d s   s t o r a g e   and  d i s c h a r g e   s y s t e m   f o r   a u t o m a t i c  

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

s t o r a g e   s h e l v e s   o c c u p y   much  l e s s   s p a c e   t h a n   in   t h e   c o n v e n t -  

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



by  t h e   l i n e   c o m p o s e d   of  two  d o t s   and  d a s h e s ,   so  t h a t   o n l y  

one  g o o d s   d i s c h a r g e   m e c h a n i s m   6  i s   l o c a t e d   b e t w e e n   two  a d -  

j a c e n t   s t o r a g e   s h e l v e s .   In  t h i s   c a s e ,   i t   i s   n e c e s s a r y . t o  

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

of  t h e   g o o d s   d i s c h a r g e   m e c h a n i s m   6  in  e a c h   of  t h e   s p a c e s  
b e t w e e n   a d j a c e n t   s t o r a g e   s h e l v e s   3 .  

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

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

i n s t a l l a t i o n   s p a c e   d e n o t e d   by  E,  r e s u l t i n g   in  t h e   c o r r e s -  

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

as  a  w h o l e .  

F i g .   5B  shows   a  c o n v e n t i o n a l   a r r a n g e m e n t   in   w h i c h   t h e   c o n -  

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

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

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

b a c k - t o - b a c k   r e l a t i o n .   More  s p e c i f i c a l l y ,   t h e  c o n v e n t i o n a l  

a r r a n g e m e n t   i s   shown  in  t h e   u p p e r   h a l f   of  F i g .   5B,  w h i l e  

t h e   a r r a n g e m e n t   a c c o r d i n g   to   t h e   i n v e n t i o n   i s   shown  in  t h e  

l o w e r   h a l f   of  F i g .   5 B . I t   w i l l   be  s e e n   t h a t   t h e   a d d i t i o n a l  

s p a c e   E  i s   r e q u i r e d   by  t h e   c o n v e n t i o n a l   a r r a n g e m e n t . I n  

o t h e r   w o r d s ,   t h e   g o o d s   d i s c h a r g e   and  s t o r a g e   s y s t e m   of  t h e  

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

s h e l v e s ,   as  s t a t e d   a b o v e .  

The  g o o d s   d i s c h a r g e   m e c h a n i s m   of  t h e   g o o d s   s t o r a g e   and  d i s -  

c h a r g e   s y s t e m   of  t h e   i n v e n t i o n   may  be  d e s i g n e d   as  shown  i n  

F i g s .   6A,6B  and  7 .  

T h i s   g o o d s   d i s c h a r g i n g   m e c h a n i s m   w i l l   be  e x p l a i n e d   in  m o r e  

d e t a i l   b e l o w .   In  F i g s .   6A,6B  and  7,  t h e   same  r e f e r e n c e  

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

m e m b e r s   as  t h o s e   in  F i g s .   2A,  2B  and  3 .  



In   F i g s .   6A,6B  and  7,  s o l e n o i d   7  and   t h e   t r a n s m i s s i o n   m e c h -  

a n i s m   8  a r e   a r r a n g e d   on  one  s i d e   o f   t h e   c e n t r e   a x i s   A  o f  

b a s e   p l a t e   4,  as  i s   t h e   c a s e   in  g o o d s   d i s c h a r g e   m e c h a n i s m  

as  shown   in  F i g . 2 ( s e e   F i g . 7 ) .  

The   t r a n s m i s s i o n   m e c h a n i s m   c o n n e c t e d   to   m o v a b l e   c o r e   7 a  

i n c l u d e s   a  T - s h a p e d   c o n n e c t i n g   p l a t e   13.  R e f e r e n c e   n u m b e r  

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

T h i s   g u i d i n g   p l a t e   30  i s   f i x e d   t o   b a s e   p l a t e   4  and  h o l d s  

t h e   c o n n e c t i n g   p l a t e   13  s l i d a b l y .  

The  f i r s t   r e t a i n e r   member   9  c o m p r i s e s   two  p l a t e s   9a,   9 b .  

P l a t e   9a  h a s   a  b e n t   end  w h i c h   i s   r o t a t a b l y   a t t a c h e d   to   a .  

s t a t i o n a r y   hub  31  f i x e d   to   b a s e   p l a t e   4,  w h i l e   t h e   o t h e r  

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

p l a t e   9b  by  a  common  p i n   32,   s u c h   t h a t   t h e   f i r s t   r e t a i n e r  

m e m b e r   9  can   be  f l e x e d   a r o u n d   p i n   32.  The  o t h e r   end  o f  

p l a t e   9b  i s   a l s o   b e n t   and  i s   r o t a t a b l y   a t t a c h e d   to   a  p i n   33  

w h i c h   p e n e t r a t e s   c o n n e c t i n g   p l a t e   13.  The  s e c o n d   r e t a i n e r  

m e m b e r   10  c o m p r i s e s   two  p l a t e s   1 0 a ,   10b  w h i c h   a r e   a s s e m b l e d  

in  t h e   same  way  as  p l a t e s   9 a , 9 b   of   s a i d   f i r s t   r e t a i n e r  

m e m b e r   9 .  

A c c o r d i n g   t o   t h i s   a r r a n g e m e n t ,   when  t h e   s o l e n o i d   7  i s   e n e r -  

g i z e d   in  t h e   s t a t e   shown  in  F i g .   6A,  t h e   m o v a b l e   c o r e   7 a  

i s   a t t r a c t e d   as  shown  in  F i g .   6B  t o   c a u s e   t h e   m o t i o n   of  t h e  

c o n n e c t i n g   p l a t e   1 3 .  

When  c o n n e c t i n g   p l a t e   13  m o v e s , p i n   33  i s   moved  a c c o r d i n g l y  

t o   make  s e c o n d   r e t a i n e r   member   10  p r o j e c t   i n t o   t h e  s p a c e  

a b o v e   t h e   g o o d s   t r a n s f e r   s u r f a c e   4 a , w h i l e   r e t r a c t i n g   f i r s t  

r e t a i n e r   member   9,  to   p e r m i t   t h e   l o w e s t   a r t i c l e   to   be  d i s -  

c h a r g e d . A f t e r   t h e   s a l e ,   i . e .   d i s c h a r g e , o f   t h e   a r t i c l e , t h e  

s o l e n o i d   is   d e - e n e r g i z e d   so  t h a t   t h e   s t a t e   shown  in  F i g . 6 A  

i s   r e s u m e d   due  t o   t h e   a c t i o n   of  s p r i n g   18.  T h i s   g o o d s  



d i s c h a r g e   m e c h a n i s m   can   be  u s e d   in  t h e   same  m a n n e r   a s  

t h a t   in  t h e   e m b o d i m e n t   shown  in  F i g .   5 .  



.1.  A  goods  d i s c h a r g e   mechanism  of  an  au toma t i c   v e n d i n g  

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

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

p a s s a g e   b e i n g   d e s i g n e d   to   s t o r e   c y l i n d r i c a l   g o o d s ( 2 3 )   i n  

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

i g n e d   t o   d i s c h a r g e   s a i d   g o o d s   one  by  one  in   a c c o r d a n c e   w i t h  

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

a  f i r s t   r e t a i n e r   m e m b e r ( 9 ) d e s i g n e d   to   be  e x t e n d e d   i n t o   a n d  

r e t r a c t e d   f r o m   s a i d   g o o d s   p a s s a g e   so  as  to   e n g a g e ,   w h e n  

e x t e n d e d ,   t h e   l o w e s t   g o o d s   (23)  to   p r e v e n t   t h e   l a t t e r  

f r o m   b e i n g   d i s c h a r g e d ;   a  s e c o n d   r e t a i n e r   member   (10)  d e -  

s i g n e d   t o   be  e x t e n d e d   i n t o   and  r e t r a c t e d   f r o m   s a i d   g o o d s  

p a s s a g e   so  as  to   e n g a g e ,   when  e x t e n d e d ,   w i t h   t h e   g o o d s  

23a  s e c o n d   f r o m   t h e   b o t t o m   g o o d s   ( 2 3 ) t o   p r e v e n t   s a i d   g o o d s  

f r o m   b e i n g   d i s c h a r g e d ;   a  s o l e n o i d ( 7 ) w i t h   a  m o v a b l e   c o r e ( 7 a )  

d e s i g n e d   to   be  a t t r a c t e d   and  b i a s e d   in  t h e   d i r e c t i o n   o p p o s -  

i t e   t o   t h e   d i r e c t i o n   of   a t t r a c t i o n ;   and  a  t r a n s m i s s i o n   m e c h -  

a n i s m   ( 1 3 , 1 5 )   d e s i g n e d   t o   t r a n s m i t   t h e   m o v e m e n t   of   s a i d  

s o l e n o i d   (7)  to   b o t h   of   s a i d   r e t a i n e r   m e m b e r s ( 9 , 1 0 )   so  a s  

to   move  t h e m   a l t e r n a t e l y   i n t o   and  o u t   of  s a i d   g o o d s   p a s s a g e ;  
w h e r e i n   t h e   e n g a g i n g   p o r t i o n   b e t w e e n   s a i d   g o o d s   and   t h e   r e -  

s p e c t i v e   r e t a i n e r   m e m b e r s ( 9 , 1 0 )   has   a  w i d t h   s u b s t a n t i a l l y  

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

t r a n s m i s s i o n   m e c h a n i s m ( 1 3 , 1 5 )   and  s a i d   s o l e n o i d ( 7 )   i s   d i s -  

p o s e d   on  one  s i d e   of  s a i d   g o o d s   p a s s a g e ,   w h e r e b y ,   when  t w o  

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

t r a n s m i s s i o n   m e c h a n i s m   and  s a i d   s o l e n o i d   of  t h e   two  d i s -  

c h a r g e   m e c h a n i s m s   a r e   d i s p o s e d   s i d e   by  s i d e ,   a l o n g   a  l i n e  

s u b s t a n t i a l l y   p a r a l l e l   to   s a i d   s i d e   of  t h e   g o o d s   p a s s a g e .  
2.  A  goods  s t o r age   and  d i s c h a r g e   system  having  a  p l u r a l i t y   o f  

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

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

r i c a l   g o o d s ( 2 3 ,   23a)  in  r o l l i n g   p o s i t i o n ,   s a i d   s h e l v e s   b e i n g  

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

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



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

t h e   g o o d s   ( 2 3 , 2 3 a )   one   by  one  in  a c c o r d a n c e   w i t h   t h e   d i s -  

c h a r g e   c o m m a n d s ,   w h e r e i n   e a c h   of  s a i d   g o o d s   d i s c h a r g e  

m e c h a n i s m s   i n c l u d e s :   a  f i r s t   r e t a i n e r   member   (9)  d e s i g n e d  

to   be  e x t e n d e d   i n t o   and   r e t r a c t e d   f rom  an  a s s o c i a t e d   g o o d s  

p a s s a g e   so  as  t o   e n g a g e ,   when  e x t e n d e d ,   t h e   l o w e s t   g o o d s  

(23)  to   p r e v e n t   t h e   l a t t e r   f r om  b e i n g   d i s c h a r g e d ; a   s e c o n d  

r e t a i n e r   member   (10)  d e s i g n e d   t o   be  e x t e n d e d   i n t o   and  r e -  

t r a c t e d   f r o m   s a i d   g o o d s   p a s s a g e   so  a s  t o   e n g a g e ,   when  e x -  

t e n d e d ,   w i t h   t h e   g o o d s   (23a)   s e c o n d   f rom  b o t t o m   g o o d s   ( 2 3 )  

t o   p r e v e n t   s a i d   g o o d s   f r o m   b e i n g   d i s c h a r g e d ;   a  s o l e n o i d ( 7 )  

w i t h   a  m o v a b l e   c o r e   (7a)  d e s i g n e d   to   be  a t t r a c t e d   and  b i a s -  

ed  by  a  s p r i n g ( 1 8 )   in   t h e   d i r e c t i o n   o p p o s i t e   to   t h e   d i r e c t -  

i o n   of  a t t r a c t i o n ;   and  a  t r a n s m i s s i o n   m e c h a n i s m   ( 1 3 , 1 5 )  

t o   t r a n s m i t   t h e   m o t i o n   of  s a i d   c o r e   (7a)  to   b o t h   of   s a i d  

r e t a i n e r   m e m b e r s ( 9 , 1 0 ) ,   so  as  to   move  t hem  a l t e r n a t e l y   i n t o  

and   o u t   of  s a i d   g o o d s   p a s s a g e ;   w h e r e i n   t h e   e n g a g i n g   p o r t i o n  

b e t w e e n   s a i d   g o o d s   and   t h e   r e s p e c t i v e   r e t a i n e r   m e m b e r s ( 9 , 1 0 )  

h a s   a  w i d t h   s u b s t a n t i a l l y   e q u a l   to   t h e   w i d t h   of  s a i d   g o o d s ,  

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

s o l e n o i d   i s   d i s p o s e d   on  one  s i d e   of  t h e   a s s o c i a t e d   g o o d s  

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

j a c e n t   g o o d s   s t o r a g e   s h e l v e s   a r e   a r r a n g e d   in  b a c k - t o - b a c k  

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

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

p o s e d   one  a b o v e   t h e   o t h e r .  
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