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©  Improvements  in  and  relating  to  the  storage  of  handpropelled  vehicles. 

©  A  storage  facility  for  independently  movable  and  stack- 
able  trolleys,  e.g.  supermarket  trolleys,  which  comprises  a 
gated  inlet  (31,  32)  through  which  trolleys  can  be  introduced 
one  at  a  time  and  a  gated  outlet  (26)  through  which  trolleys 
can  be  released  one  at  a  time.  Within  the  facility,  which  may 
take  the  form  of  a  display  unit  on  its  exterior,  a  conveyor  (46) 
is  operable  frictionally  to  engage  and  drive  an  introduced 
trolley  (18)  to  the  back  of  a  stack  of  trolleys  (24,  22,  20) 
waiting  for  release  through  the  outlet.  The  conveyor  friction 
drive  is  adapted  to  slip  between  stationary  trolleys  in  the 
stack.  On  demand,  for  example  through  a  coin-freed 
mechanism  taking  a  coin  repayable  when  a  trolley  is 
returned  to  the  store,  a  trolley  stop  (68)  is  released  for  long 
enough  to  allow  the  conveyor  to  advance  the  stack  sufficient- 
ly  to  release  a  single  trolley  from  the  front  of  the  stack. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  t he   s t o r a g e   o f  

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

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

p a r t i c u l a r   bu t   no t   e x c l u s i v e   a p p l i c a t i o n   to  t he   s t o r a g e  

of  s u p e r m a r k e t   t r o l l e y s   and  l u g g a g e   t r o l l e y s   a t   r a i l w a y  

s t a t i o n s   and  a i r p o r t s   and  the   l i k e .  

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

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

a  r e c e p t a c l e   f o r   goods   ( e i t h e r   p u r c h a s e d   or  l u g g a g e   in  t h e  

c a s e   of  a  r a i l w a y   or  a i r p o r t   t r o l l e y )   and  the   t r o l l e y  

s e r v e s   as  a  c o n v e n i e n t   means   f o r   c a r r y i n g   the   s e l e c t e d  

goods   or  l u g g a g e   a r o u n d   t he   s u p e r m a r k e t   or  on  r a i l w a y  

p l a t f o r m s   and  a r o u n d   a i r p o r t s .  

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

use   w i t h i n   t he   c o n f i n e s   of  t he   s h o p   or  s t a t i o n   or  a i r p o r t  

e t c .   i t   has   become  i n c r e a s i n g l y   common  f o r   them  to  be  u s e d  

to  c o n v e y   goods   to  a  p l a c e ,   u s u a l l y   a  c a r   p a r k ,   r e m o t e  

f rom  t h e   w e l l   d e f i n e d   c o n f i n e s   of  t he   shop   or  o t h e r  

e s t a b l i s h m e n t .   Not  a l l   s u c h   t r o l l e y s   a r e   r e t u r n e d   to  t h e  

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



t r o l l e y s   is   n o t   o n l y   an  o n e r o u s   t a s k   b u t   i s   a l s o  

e x p e n s i v e .   F u r t h e r m o r e   a b a n d o n e d   t r o l l e y s   a r e   a 

f r e q u e n t   o b j e c t   of  v a n d a l i s m   and  i t   is  an  o b j e c t   of  t h e  

p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  s a f e   and  c o n v e n i e n t  

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

p r o p e l l e d   v e h i c l e s   w h i c h   can  r e a d i l y   be  a d a p t e d   t o  

e n c o u r a q e   t h e i r   r e t u r n   to  t he   e s t a b l i s h m e n t   f rom  w h i c h  

t h e y   h a v e   been   b o r r o w e d .  

For  c l a r i f i c a t i o n ,   i t   s h o u l d   be  u n d e r s t o o d   t h a t  

t h e   word   " t r o l l e y "   as  e m p l o y e d   h e r e i n   and  in  t he   a p p e n d e d  

c l a i m s   is  i n t e n d e d   to   mean  any  i n d e p e n d e n t l y   m o v a b l e   a n d  

s t a c k a b l e   o b j e c t   as  e x e m p l i f i e d   by  a  s u p e r m a r k e t   t r o l l e y  

or  r a i l w a y   s t a t i o n   or  a i r p o r t   l u g g a g e   t r o l l e y .   H o w e v e r ,  

i t   i s   a l s o   to  be  u n d e r s t o o d   t h a t   t h e   e x p r e s s i o n   " t r o l l e y "  

is   n o t   i n t e n d e d   to  be  l i m i t e d   to   any  of  t h e s e   p a r t i c u l a r  

i t e m s   and  t h e   i n v e n t i o n   i s   e q u a l l y   a p p l i c a b l e   to  a n y  

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

and  s t a c k a b l e   o b j e c t s   h a v e   to  be  made  a v a i l a b l e   to  t h e  

p u b l i c   or  to  a  g r o u p   of  p e o p l e ,   e s p e c i a l l y   when  the   r e t u r n  

of  t h e   o b j e c t s   to  one  or  more  c e n t r a l i s e d   s t o r a g e  

f a c i l i t i e s   is   d e s i r a b l e .  

A c c o r d i n g   to   one  a s p e c t   of  t he   p r e s e n t   i n v e n t i o n   a  

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

s t a c k a b l e   o b j e c t s   ( h e r e i n a f t e r   r e f e r r e d   to  as  t r o l l e y s )  

c o m p r i s e s  



-  an  i n l e t   t h r o u g h   w h i c h   t r o l l e y s   can  be  p u s h e d   one  a t  

a  t i m e ,  

-  an  o u t l e t   t h r o u g h   w h i c h   t r o l l e y s   can  l e a v e   the   s t o r a g e  

f a c i l i t y   one  at   a  t i m e ,  

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

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

a  s t a c k   of  t he   i n t r o d u c e d   t r o l l e y   w i t h   any  p r e v i o u s l y  

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

-  m e a n s   f o r   r e l e a s i n g   one  a t   a  t i m e   t r o l l e y s   f rom  t h e  

o t h e r   end  of  the   s t a c k   t h r o u g h   the   o u t l e t .  

A c c o r d i n g   to  a  p r e f e r r e d   f e a t u r e   of  t he   i n v e n t i o n  

the   c o n v e y o r   m e a n s  i s   a d a p t e d   to  e n g a g e   t he   u n d e r s i d e   o f  

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

A c c o r d i n g   to  a  p r e f e r r e d   and  i n d e p e n d e n t   f e a t u r e   o f  

the   i n v e n t i o n ,   the   d r i v i n g   e n g a g e m e n t   b e t w e e n   the   c o n v e y e r  

means   and  t he   t r o l l e y s   is   f r i c t i o n a l   and  a l l o w s   f o r   s l i p  

b e t w e e n   the   c o n v e y o r   means   and  t h e   t r o l l e y s .   T h u s ,   in  t h e  

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

t r o l l e y   w i l l   be  f r i c t i o n a l l y   e n g a g e d   by  the   c o n v e y o r   m e a n s  

and  w i l l   be  moved  in  a  d i r e c t i o n   t o w a r d s   t h e   o u t l e t   i n - t h e  

f a c i l i t y ,   t he   c o n v e y o r   means   w i l l   s l i p   r e l a t i v e   to  t h e  

t r o l l e y   a f t e r   the   l a t t e r   has   become  s t a t i o n a r y   a t   t he   e n d  

of  t he   s t a c k   of  t r o l l e y s   (or  a t   t he   o u t l e t   end  of  t h e  

f a c i l i t y   in  t he   e v e n t   t h a t   no  t r o l l e y s   e x i s t   t h e r e i n ) .  

The  c o n v e y o r   means   may  c o m p r i s e   a  c o n v e y o r   b e l t   a n d  



t he   u n d e r s i d e   of  each   t r o l l e y   i n c l u d e s   a  t r a n s v e r s e l y  

e x t e n d i n q   member  wh ich   w i l l   be  e n g a g e d   by  the   u p p e r  

s u r f a c e   of  the   c o n v e y o r   b e l t   and  w i l l   be  s u f f i c i e n t l y  

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

i n b e f o r e   m e n t i o n e d .   The  same  c o n v e y o r   b e l t   w i l l  

p r e f e r a b l y ,   of  c o u r s e ,   a l s o   s e r v e   to  a d v a n c e   a  s t a c k   o f  

t r o l l e y s   t o w a r d s   the   o u t l e t   when  a  l e a d i n g   t r o l l e y   in  t h e  

s t a c k   is  r e l e a s e d   t h r o u g h   t he   o u t l e t ,   and  the   a d v a n c e   o f  

s a i d   s t a c k   may  i n i t i a t e   s u c h   t r o l l e y   r e l e a s e   at   o u t p u t  

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

The  c o n v e y o r   b e l t   may  be  a d a p t e d   to  l i f t   the   f r o n t  

of  a  t r o l l e y ,   t h e r e b y   to  d r i v e   i t   on  i t s   r e a r   w h e e l s ,  

g u i d e s   b e i n q   p r o v i d e d   f o r   g u i d i n g   s a i d   r e a r   w h e e l s   ( w h i c h  

may  n o r m a l l y   be  t u r n a b l e ) s o   t h a t   t he   t r o l l e y   is  d r i v e n  

t o w a r d s   t h e   o u t l e t .  

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

when  t h e   l a s t   a v a i l a b l e   t r o l l e y   has   been   r e m o v e d   f rom  t h e  

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

the   f a c i l i t y   is  empty   of  a v a i l a b l e   t r o l l e y s   when  t h a t  

c o n d i t i o n   is  s e n s e d .  

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

g e n e r a t i n g   a  w a r n i n g   s i g n a l   when  t h e   f a c i l i t y   is  f u l l   o f  

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

f a c i l i t y   is  f u l l   and  t h a t   no  f u r t h e r   t r o l l e y s   s h o u l d   b e  

i n t r o d u c e d   t h e r e i n .   C o n v e n i e n t l y   l o c k i n g   means  i s  



p r o v i d e d   f o r   l o c k i n g   the   i n l e t   to  t he   f a c i l i t y   in  t h e  

e v e n t   t h a t   a  f u l l   c o n d i t i o n   is  s e n s e d .  

A c c o r d i n g   to  a n o t h e r   p r e f e r r e d   and  i n d e p e n d e n t  

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

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

t h a t   an  o u t l e t   is  o p e n e d   and  a  t r o l l e y   is  o b t a i n e d   t h e r e -  

t h r o u g h   o n l y   on  t h e   i n s e r t i o n   of  a  c o i n .   By  c o i n   i t   i s  

i n t e n d e d   to  mean  a  c o i n   of  t he   r e a l m   or  a  t o k e n   w h i c h   may  

fo r   e x a m p l e   be  p u r c h a s e d   a g a i n s t   a  d e p o s i t .   In  o r d e r   t o  

e n c o u r a g e   t he   r e t u r n   of  t h e   t r o l l e y s ,   an  i n l e t   end  of  t h e  

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

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

been  s a t i s f a c t o r i l y   e n t e r e d   i n t o   t he   f a c i l i t y   and  has   b e e n  

s t a c k e d   t h e r e i n .   Aqa in   the   e x p r e s s i o n   " c o i n "   is  i n t e n d e d  

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

the   s y s t e m   o p e r a t i n g .  

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

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

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

t h e r e o f .   In  t h i s   way  t h e   f a c i l i t y   may  c o m p r i s e   t h e  -  

s h e l v i n g   to  be  m o u n t e d   a d j a c e n t   a  w a l l   or  may  c o m p r i s e   a  

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

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

a i r p o r t   t e r m i n a l ,   the   f r a m e w o r k   may  s u p p o r t   s i m i l a r   d i s p l a y  

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



p a p e r s   and  b o o k s   or  o t h e r   goods   or  may  p r o v i d e   a  s u p p o r t  

f o r   d i s p l a y   s h e l v i n g   f o r   a  c a f e t e r i a   or  the   l i k e .   T h e  

i m p o r t a n t   a s p e c t  o f   t h i s   f e a t u r e   of  t he   i n v e n t i o n   is  t h a t  

t he   s p a c e   r e q u i r e d   by  the   f a c i l i t y   need   no t   be  l o s t   o r  

w a s t e d   and  need   no t   be  e x t r a   to  s p a c e   a l r e a d y   u s e d   by  t h e  

e s t a b l i s h m e n t   w h e t h e r   i t   be  a  shop   or  t r a v e l   t e r m i n a l .  

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

of  t he   p r e s e n t   i n v e n t i o n ,   a  d i s p l a y   s t a n d   f o r   a  s h o p   o r  

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

d i s p l a y   s t o r a g e   means   a l o n g   a t   l e a s t   one  e l o n g a t e   f a c e  

t h e r e o f   and  f u r t h e r   c o m p r i s i n g   at   one  end  an  i n l e t   and  a t  

t he   o t h e r   end  an  o u t l e t   e a c h   a d a p t e d   to  p a s s   one  at   a  t i m e  

a  t r o l l e y   i n t o   or  o u t   of  t h e   h o l l o w   i n t e r i o r   of  t h e   f r a m e -  

w o r k ,   c o n v e y o r   means   f o r   c o n v e y i n g   o b j e c t s   i n t r o d u c e d  

t h r o u g h   the   i n l e t   in  a  d i r e c t i o n   t o w a r d s   t he   o u t l e t   t o  

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

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

means   f o r   r e l e a s i n g   one  o b j e c t   a t   a  t ime   t h r o u g h   t h e  

o u t l e t .  

I t   is  a  p r e f e r r e d   f e a t u r e   of  the   i n v e n t i o n   t h a t - t h e  

c o n v e y o r   means  is  o p e r a t e d   each   t ime   a  t r o l l e y   i s   to   b e  

i n t r o d u c e d   i n t o   t he   s t a c k   or  is   to  l e a v e   t h e   s t a c k .  

The  same  c o n v e y o r   means   s e r v i n g   to  move  the   i n t r o d u c e d  

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

t r o l l e y   f rom  t he   r e m o t e   end  of  the   s t a c k ,   a l t h o u g h  



p r e f e r a b l y   a  s u p p l e m e n t a r y   c o n v e y o r   is  used   to  a s s i s t  

f u l f i l m e n t   of  t he   l a t t e r   p u r p o s e .   In  any  e v e n t ,   a s  

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

moved  in  a  d i r e c t i o n   t o w a r d s   t he   o u t l e t   w h e n e v e r   t h e  

l e a d i n g   t r o l l e y   is  c a l l e d   up  f rom  the   s t a c k   and  i s  

p a s s e d   t h r o u g h   t he   o u t l e t .   In  t h i s   way  the   s t a c k   i s  

c o n t i n u a l l y   a d v a n c e d   in  a  d i r e c t i o n   t o w a r d s   t he   o u t l e t  

as  t r o l l e y s   a r e   c a l l e d   up  so  t h a t   t h e r e   is  a l w a y s   a 

t r o l l e y   a t   t h e   l e a d i n g   end  of  the   s t a c k   r e a d y   to  b e  

r e l e a s e d   t h r o u g h   t he   o u t l e t   ( a s s u m i n g   t h a t   t h e r e   a r e  

t r o l l e y s   w i t h i n   t he   f a c i l i t y ) .  

A c c o r d i n g   to  a  p r e f e r r e d   a s p e c t   of  t h i s   p r e f e r r e d  

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

means  is   a r r a n g e d   to  be  of  s u f f i c i e n t   d u r a t i o n   to  move  a 

s i n g l e   t r o l l e y   f rom  the   i n l e t   p o s i t i o n   to  t he   p o s i t i o n  

wh ich   t h e  l e a d   t r o l l e y   in  the   s t a c k   would   o c c u p y   so  t h a t  

i f   t h e r e   a r e   no  t r o l l e y s   in  the   f a c i l i t y   when  a  t r o l l e y  

is   i n t r o d u c e d   t h e r e i n t o ,   the   c o n v e y o r   means  w i l l   m o v e  

t h a t   t r o l l e y   a l l   t he   way  to  t he   p o s i t i o n   at   w h i c h   i t   w i l l  

be  p i c k e d   up  and  r e l e a s e d   t h r o u g h   the   o u t l e t   upon  d e m a n d .  

In  t h i s   way  i t   is  e n s u r e d   t h a t   even   i f   t h e r e   is   o n l y   o n e  

t r o l l e y   in  t he   f a c i l i t y ,   i t   w i l l   be  a v a i l a b l e   f o r   c a l l - u p  

t h r o u g h   t h e   o u t l e t   upon  the   a p p r o p r i a t e   c a l l - u p  

p r o c e d u r e   b e i n q   i n i t i a t e d .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  o f  



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

w h i c h  

F i g u r e   1  is  a  s i d e   v i ew  of  a  t r o l l e y - s t a c k i n g  

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

r a c k i n g   and  c o n s t r u c t e d   as  an  e m b o d i m e n t   of  t h e  

i n v e n t i o n ,  

F i g u r e  2   is  an  end  v i ew  of  the   f a c i l i t y   shown  i n  

F i g u r e   1 ,  

F i r u r e   3  is  an  end  v i ew   of  the   s t o r a g e   c o n v e y o r  

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

of  t he   f a c i l i t y   n o t   shown  f o r   c l a r i t y ,  

F i g u r e s   4  to  9  i n c l u s i v e   a re   c i r c u i t   d i a g r a m s   o f  

the   e l e c t r i c a l   c i r c u i t s   a s s o c i a t e d   w i t h   t he   s w i t c h e s ,  

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

in  F i g u r e s   1  t o  3 .  

The  f a c i l i t y   shown  in  F i q u r e s   1  to  3  of  t h e  

d r a w i n g s   is   i n t e n d e d   f o r   i n t e r n a l   use   w i t h i n   s t o r e s ,  

s u p e r m a r k e t s   and  t h e   l i k e .   An  a l t e r n a t i v e   a r r a n g e m e n t  

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

door   use   a t   r a i l w a y   s t a t i o n s   and  c a r   p a r k s   and  t h e   l i k e  

and  a  s t i l l   f u r t h e r   a l t e r n a t i v e   b a s i c a l l y   s i m i l a r   to  t h e  

a r r a n g e m e n t   shown  in  F i g u r e s   1  to  3  may  be  u s e d   a t  

a i r p o r t   t e r m i n a l s   and  the   l i k e .  

For  use   i n t e r n a l l y ,   t he   f a c i l i t y   c o m p r i s e s   a n  

e l o n g a t e   f r a m e w o r k   10  h a v i n g   m o u n t e d   on  one  or  b o t h   s i d e s  



t h e r e o f   s h e l f   r a c k i n g   12,  14,  16.  The  f r a m e w o r k   may 

be  a g a i n s t   a  w a l l   or  c o n s t i t u t e   a  f r e e - s t a n d i n g   i s l a n d .  

The  s t r u c t u r e   is  c o n v e n i e n t l y   f a b r i c a t e d   f rom  s h e e t  

s t e e l   or  wood  and  s t e e l   and  t he   i n t e r i o r   is  e s s e n t i a l l y  

h o l l o w   and  s e r v e s   to  h o u s e   an  e l o n g a t e   c o n v e y o r   ( to   b e  

d e s c r i b e d )   and  the   s t a c k   of  t r o l l e y s   wh ich   a re   i n t r o -  

d u c e d   one  a t   a  t i m e   at   one  end  p a s t   a  hand  r a i l   and  c a n  

be  r e m o v e d   one  a t   a  t ime   f rom  t he   o t h e r   end  u p o n  

i n s e r t i o n   of  a  c o i n   or  t o k e n   the   v a l u e   of  which   can  b e  

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

i n t o   t he   f a c i l i t y .  

As  a p p l i e d   to  e x t e r n a l   u s e ,   t he   f r a m e w o r k   10  a n d  

s h e l v i n g   12,  14,  16  e t c .  w o u l d   be  r e p l a c e d   by  a  g e n e r a l l y  

t u b u l a r   c o n s t r u c t i o n   ( n o t   shown)   c o v e r e d   fo r   e x a m p l e   w i t h  

g a l v a n i s e d   w i r e   mesh  and  a l l   t h e   e l e c t r i c a l   e q u i p m e n t  

would   be  f l a m e - p r o o f e d   and  w a t e r p r o o f e d   or  r e p l a c e d   b y  

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

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

p r i m a r i l y   i n t e n d e d   f o r   i n s t a l l a t i o n   in  a  shop   or  t h e  

l i k e   and  one  f o r   use   a t   r a i l w a y   s t a t i o n s   e t c .   l i e s   i n  . t h e  

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

and  p i t s   and  c h a n n e l s   to  be  f o r m e d   in  the   f l o o r   t o  

p e r m i t   i n s t a l l a t i o n .   C o n s e q u e n t l y   the   c o n v e y o r   and  t h e  

d r i v e   f o r   t he   c o n v e y o r   is   p r e f e r a b l y   m o u n t e d   w h o l l y  

w i t h i n   the   f r a m e w o r k   10  when  t h e   f a c i l i t y   is  to  b e  



f i t t e d   w i t h i n   a  shop   or  t h e   l i k e   w h e r e a s   f o r   e x t e r n a l  

u s e ,   a  c h a n n e l   or  p i t   can  be  p r o v i d e d   i n t o   w h i c h   a t  

l e a s t   t h e   m o t o r   i f   no t   some  of  a  c o n v e y o r   can  b e  

l o c a t e d   w i t h   a p p r o p r i a t e   d r a i n a g e   f rom  t he   c h a n n e l   o r  

p i t .  

R e f e r r i n g   now  in  p a r t i c u l a r   to   t he   f a c i l i t y   s h o w n  

in  t h e   d r a w i n g s ,   t he   f a c i l i t y   is   a d a p t e d   to  r e c e i v e  

s u p e r m a r k e t   t r o l l e y s   of  w h i c h   one  is   shown  a t   18  a n d  

o t h e r s   a r e   shown  in  o u t l i n e   a t   20,  22  and  24.  I t   i s  

a  f e a t u r e   of  such   t r o l l e y s   t h a t   t h e y   can  be  s t a c k e d   i n  

the   m a n n e r   shown  by  the  r e l a t i v e   p o s i t i o n s   of  20,  22  a n d  

24  w i t h   t h e   n o s e   of  each   t r o l l e y   e n t e r i n g   t he   r e a r   o f  

the   t r o l l e y   in  f r o n t   and  p a s s i n g   b e t w e e n   t he   h a n d l e   a n d  

the   r e a r   w h e e l s   t h e r e o f .   To  t h i s   end  t he   r e a r   of  e a c h  

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

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

r e a r   t h e r e o f .   Such  t r o l l e y s   a r e   w e l l   k n o w n .  

T y p i c a l l y ,   an  e l o n g a t e   f a c i l i t y   a b o u t   11  m e t r e s   l o n g  

w i l l   a c c o m m o d a t e   up  to  50  t r o l l e y s .  

The  t r o l l e y   20  is  shown  a t   t he   h e a d   of  t he   s t a c k -  

and  is   a v a i l a b l e   to  be  r e l e a s e d   f rom  the   s t a c k   t h r o u g h  

e x i t   d o o r s   one  of  wh ich   is  shown  a t   26.  The  d o o r s   a r e  

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

at   26  i s   p r o v i d e d   on  the   o t h e r   s i d e   of  t he   e x i t   or  o u t l e t  

and  a  t r o l l e y   23  is  shown  j u s t   p a s s i n g   t h r o u g h   t h e   o u t l e t  



in  t he   d i r e c t i o n   of  the   a r r o w   3 0 .  

At  t he   o p p o s i t e   end  of  t he   f a c i l i t y   is  p r o v i d e d   a n  

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

at  t he   o u t l e t   end  one  of  w h i c h   is  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   31  in  F i g u r e   1.  The  two  d o o r s   can  be  s e e n   i n  

F i g u r e   2  and  the   s e c o n d   door   ( n o t   v i s i b l e   in  F i g u r e   1)  i s  

d e n o t e d   by  r e f e r e n c e   n u m e r a l   3 2 .  

When  s h u t   the   d o o r s   c l o s e   an  o p e n i n g   d e s i g n a t e d   b y  

r e f e r e n c e   n u m e r a l   34  wh ich   is   wide   e n o u g h   (when  u n -  

r e s t r i c t e d   by  t he   d o o r s )   to   r e c e i v e   a  t r o l l e y   s u c h   as  1 8 .  

An  i n p u t   ramp  36  is  a d a p t e d   to  r e c e i v e   and  r a i s e   t h e  

f r o n t   end  of  a  t r o l l e y   as  i t   i s   p u s h e d   t o w a r d s   t he   o p e n i n g  

34  and  an  i n f r a - r e d   s e n s o r   38  is  l o c a t e d   in  t he   ramp  36  s o  

t h a t   as  a  t r o l l e y   such   as  18  is   p u s h e d   t h e r e o v e r   t he   f r o n t  

t r a n s v e r s e l y   e x t e n d i n g   a x l e   (or  a  s i m i l a r   member  e x t e n d i n g  

b e t w e e n   t h e   two  f r o n t   w h e e l s   one  of  w h i c h   i s   shown  a t   4 0 )  

p a s s e s   o v e r   t he   s w i t c h   a n d  a c t i v a t e s   t he   s ame .   C i r c u i t s  

( h e r e i n a f t e r   to  be  d e s c r i b e d )   r e s p o n d   t h e r e t o   and  p r o d u c e  

o p e r a t i o n   of  m o t o r   d r i v e   means   4 2  f o r   o p e n i n g   t h e   d o o r s   3 1  

and  32  as  t he   t r o l l e y   is   p u s h e d   t h e r e t o w a r d s   up  the   ramp  3 6 .  

The  ramp  36  c a u s e s   t he   t r a n s v e r s e   r a i l   or  a x l e  

( p r e v i o u s l y   m e n t i o n e d )   to  be  l i f t e d   o n t o   t he   l e a d - i n  

s e c t i o n   44  of  a  c o n v e y o r   of  w h i c h   t he   b e l t   is  d e n o t e d   b y  

r e f e r e n c e   n u m e r a l   46.  The  b e l t   is  moved  in  t h e   d i r e c t i o n  

of  t he   a r r o w   48  and  is  d r i v e n   by  a  d r i v e   m o t o r   5 0 .  



A  s u b s i d i a r y   c o n v e y o r   b e l t   52  (or  an  e x t e n s i o n   o f  

the   main  c o n v e y o r   b e l t   46)  s e r v e s   to  p i c k   up  t he   f r o n t  

end  of  the   t r o l l e y   20  (when  the   l a t t e r   is  r e l e a s e d )   t o  

d r i v e   t he   t r o l l e y   in  a  g e n e r a l l y   f o r w a r d   d i r e c t i o n   a n d  

downward   t o w a r d s   t he   o u t l e t .   By  h a v i n g   a  d o w n w a r d   r a m p  

as  a t   54  l e a d i n g   t o w a r d s   t he   o u t l e t ,   so  t he   t r o l l e y   w i l l  

g a i n  m o m e n t u m   as  i t   r u n s   down  the   ramp  and  s u f f i c i e n t  

momentum  is  i m p a r t e d   t h e r e t o   fo r   i t   to  p a s s   c o m p l e t e l y  

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

( p r e v i o u s l y   d e s c r i b e d )   p r o v i d e d   the   two  d o o r s ,   of  w h i c h  

one  is  shown  a t   26,  a r e   o p e n .   A  t r o l l e y   in  t h a t   c o n d i t i o n  

is  shown  at   28,  as  p r e v i o u s l y   d e s c r i b e d .  

The  c o n v e y o r   b e l t   46  is  m o u n t e d   c e n t r a l l y   of  a  b o x  

s e c t i o n   c o n v e y o r   h o u s i n g   of  wh ich   the   i n p u t   and  o u t p u t  

r amps   36  and  54  may  be  i n t e g r a l   or  s e p a r a t e   m e m b e r s  

s e c u r e d   t h e r e t o .   The  main   box  s e c t i o n   i s   d e n o t e d   b y  

r e f e r e n c e   n u m e r a l   56  and  t h i s   can  be  s e e n   n o t   o n l y   i n  

F i g u r e   1  bu t   a l s o   in  F i g u r e   2.  By  p r o v i d i n g   a  box  s e c t i o n  

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

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

b e l t   f o r   the   d r i v e   m o t o r   50  and  t h i s   e l i m i n a t e s   any  n e e d  

to  s i n k   t he   m o t o r   in  a  s u b - f l o o r   c a v i t y   or  c h a n n e l .   T h i s  

f a c i l i t a t e s   i n s t a l l a t i o n .  

The  f r o n t   end  of  t he   t r o l l e y   is  s u p p o r t e d   in  l i f t e d  

c o n d i t i o n   by  t he   b e l t   46  as  h e r e i n b e f o r e   m e n t i o n e d .   T h e  



r e a r   end  of  the   t r o l l e y   is  s u p p o r t e d   on  i t s   two  r e a r  

w h e e l s   (of  wh ich   one  is  shown  at  58)  and  t h e s e   run  on 

two  p l a t f o r m s   60  and  62  ( see   F i g u r e   3  and  compare   w i t h  

F i g u r e   1)  f o r m i n g   p a r t   of  the   box  s e c t i o n   c o n v e y o r  

h o u s i n g   and  which   have  t h e r e o n   g u i d e   r a i l s   64  and  66  f o r  

r e t a i n i n g   the   r e a r   w h e e l s   l a t e r a l l y .  

I t   is  found   t h a t   the   w e i g h t   of  the   t r o l l e y   a c t i n g  

t h r o u g h   the   t r a n s v e r s e   a x l e   or  member  at   the   l i f t e d  

f r o n t   of  tne   t r o l l e y   on  the   c o n v e y o r   b e l t   46  is  s u f t i c i e n t  

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

u n d e r s i d e   of  t he   t r o l l e y   and  to  c a u s e   the   t r o l l e y   to  b e  

c o n - v e y e d   in  a  d i r e c t i o n   t o w a r d s   the   o u t l e t   ( i . e .   in  t h e  

d i r e c t i o n   of  the   a r r o w   4 8 ) .  

However   when  a  t r o l l e y   such   as  18  r e a c h e s   the  r e a r  

of  the   t r o l l e y   24  which   is  the   l a s t   in  the   s t a c k ,   t h e  

c o n t i n u e d   movement   of  the   b e l t   f o r c e s   the   nose   of  t h e  

t r o l l e y   18  i n t o   the   r e a r   of  t he   t r o l l e y   24  ( in  m a n n e r  

known  per   se)  and  the  t r o l l e y   18  c o n t i n u e s   to  move  f o r w a r c  

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

to  t he   r e a r   of  s t a t i o n a r y   t r o l l e y   24.  At  t h i s   s t a g e  

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

of  the  t r o l l e y   18  i n t o   the   r e a r   of  the   t r o l l e y   24  can  be  

a r r a n g e d   to  s l i g h t l y   l i f t   the   f r o n t   end  of  the   t r o l l e y   18 

f rom  i t s   a l r e a d y   r a i s e d   c o n d i t i o n ,   and  i t   is  at   t h a t  

p o i n t   t h a t   the   t r o l l e y   18  w i l l   of  c o u r s e   c e a s e   to  move  i n  



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

b e l t   and  t h e   t r o l l e y   w i l l   a t   t h a t   s t a g e   c e a s e .  

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

t r o l l e y   s t a c k ,   so  l o n g   as  s a i d   s t a c k   is  u n a b l e   t o  

a d v a n c e .  

When  t h e   c o n v e y o r   b e l t   46  is   o p e r a t i v e   to  d r i v e  

f o r w a r d   t h e   t r o l l e y   18,  i t   can  a l s o   be  o p e r a t i v e ,   i f   a  

t r o l l e y   o u t p u t   is  c a l l e d   f o r   a t   t h e   f r o n t   of  a  s t a c k ,   t o  

a d v a n c e   any  r e m a i n i n g   s t a c k   of  t r o l l e y s   as  f a r   a s  

p e r m i t t e d   t o w a r d s   t he   o u t l e t .  

In  o r d e r   to  r e m o v e   a  t r o l l e y   f rom  t he   s t a c k ,   i t   i s  

f i r s t   n e c e s s a r y   to  r e l e a s e   a  t r o l l e y   s t o p   ( n o t   shown  i n  

d e t a i l )   d e n o t e d   by  r e f e r e n c e   n u m e r a l   68.  At  the   s a m e  

t ime   the   b e l t   d r i v e   m o t o r   50  i s   s t a r t e d   and  t he   s t a c k   o f  

t r o l l e y s   moves   in  a  g e n e r a l l y   f o r w a r d   d i r e c t i o n   ( i . e .   t o  

the   r i g h t   as  shown  in  F i g u r e   1)  u n t i l   t he   f r o n t   t r a n s v e r s e  

a x l e   or  member   of  t he   t r o l l e y   20  d r o p s   down  o n t o   t h e  

s u p p l e m e n t a r y   c o n v e y o r   b e l t   52  f rom  w h e r e   i t   is   d r awn   i n  

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

the   t r o l l e y   s t o p   is   to  r e l e a s e   o n l y   one  t r o l l e y   and  i t  

i m m e d i a t e l y   r e - p o s i t i o n s   so  as  to  p r e v e n t   t he   n e x t   t r o l l e y  

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

t o w a r d s   t h e   o u t l e t   and  a t   t he   same  t i m e   the   d r i v e   m o t o r   7 0  

f o r   the   o u t l e t   d o o r s   of  w h i c h   one  is   shown  a t   26,  i s  

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



to  p a s s   t h e r e t h r o u g h .  

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

p r e f e r a b l e ,   to  e m p l o y   the   s u p p l e m e n t a r y   c o n v e y o r   52  t o  

p u l l   f o r w a r d   t h e .  f r o n t   t r o l l e y   20  in  t he   s t a c k   when  t h e  

t r o l l e y   s t o p   i s   r e l e a s e d .   I t   wou ld   r e m a i n   d e s i r a b l e ,  

h o w e v e r ,   s i m u l t a n e o u s l y   to  o p e r a t e   the   b e l t   46  in  o r d e r  

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

d r i v e   m o t o r   50  b o t h   f o r   b e l t   46  and  c o n v e y o r   52  c a n  

u s u a l l y   be  r e t a i n e d .  

Though   d e t a i l   of  t he   t r o l l e y   s t o p   and  i n d e x i n g  

d e v i c e   68  is   n o t   g i v e n   in  F i g u r e   1,  F i g u r e   3a  i l l u s t r a t e s  

one  fo rm  of  s t o p   d e v i c e .   T h i s   c o m p r i s e s   a  p a i r   o f  

p i v o t e d   a rms  72  m o u n t e d   one  on  e i t h e r   s i d e   of  the   b e l t   46 

on  p i v o t s   74  so  t h a t   the   head   of  each.   of  t he   a r m s  

( 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   76)  e x t e n d s   above   t h e  

l e v e l   of  t he   b e l t   46  f o r   e n g a g e m e n t   by  t h e   l e a d i n g   e d g e  

of  t he   t r a n s v e r s e   member  78  e x t e n d i n g   a c r o s s   b e t w e e n   t h e  

f r o n t   w h e e l s   of  t he   l e a d i n g   t r o l l e y   20  ( s e e   F i g u r e   1 ) .  

I t   s h o u l d   be  e x p l a i n e d   t h a t   the   d i r e c t i o n   of  movement   o f  

t h e   t r o l l e y s   in  F i g u r e   1  ( i . e .   in  t he   d i r e c t i o n   of  t h e  

a r r o w   48)  is  o p p o s i t e   to  t he   d i r e c t i o n   of  movemen t   of  t h e  

t r o l l e y s   as  shown  in  F i g u r e   3a  ( 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   B 0 ) .  

The  l o w e r   end  of  e ach   of  t h e   arms  is   j o i n e d   by  a 

t r a n s v e r s e l y   e x t e n d i n g   s t r u t   ( no t   shown)   and  at   e ach   e n d  



of  t he   s t r u t   is   l o c a t e d   a  r o l l e r   or  w h e e l   8 2 .  

Each  of  t he   arms  72  is  b i a s s e d   by  means  of  a  s p r i n g  

84  a t t a c h e d   to  a  f i x e d   p a r t   of  t he   o v e r a l l   a s s e m b l y   8 6 .  

To  t he   r e a r   of  the   arms  and  c e n t r a l l y   m o u n t e d   t h e r e -  

b e t w e e n   is   a  s o l e n o i d   88  h a v i n g   a  m o v i n g   a r m a t u r e   90  

wh ich   n o r m a l l y   (when  the   s o l e n o i d   is   d e - e n e r g i s e d )   h a n g s  

down  and  a c t s   as  a  s t o p   a g a i n s t   w h i c h   t he   t r a n s v e r s e l y  

e x t e n d i n g   s t r u t   ( n o t   shown)  b e t w e e n   the   l o w e r   ends   of  t h e  

two  arms  72  a b u t s .  

A  s e c o n d   s t o p   92  is  p r o v i d e d   f o r   e a c h   arm  (or  a t  

l e a s t   one  of  t he   arms)   t o w a r d s   t he   u p p e r   end  and  to  t h e  

r e a r   of  e a c h   of  t he   arms  7 2 .  

In  o p e r a t i o n   t he   s o l e n o i d   88  i s   e n e r g i s e d ,   t h e r e b y  

l i f t i n g   the   m o v a b l e   a r m a t u r e   90.  T h i s   f r e e s   the   arms  72  

and  w i l l   a l l o w   them  to  p i v o t   in  an  a n t i - c l o c k w i s e   d i r e c t i o n  

a b o u t   t he   p i v o t   74  (as  shown  in  F i g u r e   3a)  u n d e r   t h e  

w e i g h t   of  t h e   l e a d i n g   t r o l l e y   (20)  and  t h i s   w i l l   a l l o w  

the   l e a d i n g   t r o l l e y   to  move  ( w i t h   t h e   b e l t   46)  o n t o   t h e  

d o w n w a r d l y   e x t e n d i n g   ramp  s e c t i o n   54  ( s e e   F i g u r e   1 ) , '  

whence   the   d r i v e   to  the   o u t l e t   is  t a k e n   o v e r   by  t h e  

s u p p l e m e n t a r y   c o n v e y o r   52.  A f t e r   t h e   f i r s t   t r o l l e y  

has   been   r e l e a s e d   in  t h i s   way,  the   s p r i n g s   84  c a u s e   t h e  

two  arms  72  to  r e v e r t   to  t h e i r   o r i g i n a l   g e n e r a l l y   u p r i g h t  

p o s i t i o n   as  shown  in  F i g u r e   3a  and  a f t e r   a  s p e c i f i e d   t i m e  

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



a r m a t u r e   90  to  d r o p   a g a i n   so  as  to  p r o v i d e   a  s t o p   f o r   t h e  

t r a n s v e r s e l y   e x t e n d i n g   s t r u t   ( no t   s h o w n ) .   In  t h i s   way  

the   s e c o n d   t r o l l e y   in  l i n e   (22  in  F i q u r e   1)  is  p r e v e n t e d  

f rom  p a s s i n g   the   s t o p   p o s i t i o n   as  d e n o t e d   by  the   h e a d s   76 

of  the   two  arms  72  and  the   s e c o n d   t r o l l e y   mus t   w a i t   u n t i l  

i t   is  r e l e a s e d   in  a  s i m i l a r   manner   to  t h a t   j u s t   d e s c r i b e d .  

The  c i r c u i t   a s s o c i a t e d   w i t h   the   t r o l l e y   r e l e a s e   i s  

shown  in  F i g u r e   4.  A  r e l a y   K1  i n c l u d e s   a  h o l d i n g   c o n t a c t  

s e t   94  and  t h e   h o l d i n g   c i r c u i t   is  c o m p l e t e d   t h r o u g h   a 

n o r m a l l y   c l o s e d   s w i t c h   SW1.  Th i s   l a t t e r   is  l o c a t e d   i n  

the   p a t h   of  t he   t r o l l e y   and  is  a c t u a t e d   as  the   t r o l l e y  

moves  down  t he   ramp  s e c t i o n   54.  With   s w i t c h   1  o p e n e d  

m o m e n t a r i l y   r e l a y   K1  d r o p s   o u t .   The  r e l a y   is  e n e r g i s e d  

i n i t i a l l y   by  a  s i g n a l   f rom  a  c o i n - n e e d   m e c h a n i s m   shown  a t  

96  in  F i g u r e   1.  The  m e c h a n i s m   is  a d a p t e d   to  r e c e i v e   a 

c o i n   or  t o k e n   and  p r o d u c e   an  e l e c t r i c a l   p u l s e   a l o n g   t h e  

l i n e   98  ( s ee   F i g u r e   4)  f o r   e a c h   such   c o i n   or  t o k e n  

i n s e r t e d   t h e r e i n .  

The  r e l a y   K1  i n c l u d e s   a  s e c o n d   c o n t a c t   s e t   1 0 0  

w h i c h   p r o v i d e s   power   (when  t he   r e l a y   is   e n e r g i s e d )   to  t h e  

t r o l l e y   r e l e a s e   s o l e n o i d   88  ( see   F i g u r e   3a  and  F i g u r e   1) 

and  a  t h i r d   c o n t a c t   s e t   102  p r o v i d e s   power   to  a  s e c o n d  

r e l a y   K2  w h i c h   i n c l u d e s   a  h o l d i n g   c o n t a c t   s e t   104,   t h e  

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

s w i t c h   SW2.  T h i s   l a t t e r   s w i t c h   is  a s s o c i a t e d   w i t h   t h e  



d o o r s   at   the   o u t l e t   (of  wh ich   one  is  shown  at   26  i n  

F i g u r e   1) .   The  s i g n a l   f rom  the   c o i n - f r e e d   m e c h a n i s m  

96  is  a l s o   u s e d   to   i n i t i a t e   a  d o o r - o p e n i n g   s e q u e n c e   a n d  

power  is   s u p p l i e d   to  t he   m o t o r   70  as  r e q u i r e d   t o  

i n i t i a l l y   open  t h e   d o o r s   of  wh ich   one  is   shown  a t   26  a n d  

then   to   c l o s e   s ame .   The  s w i t c h   SW2  is   n o r m a l l y   c l o s e d  

but   when  the   d o o r s   a t   t he   o u t l e t   (26  e t c . )   a re   f i n a l l y  

f u l l y   c l o s e d   s w i t c h   SW2  o p e n s   and  b r e a k s   t he   h o l d i n g  

c i r c u i t   f o r   r e l a y   K2.  R e l a y   K2  t h e r e f o r e   s u p p l i e s   p o w e r  

to  the   b e l t   d r i v e   m o t o r   50  v i a   c o n t a c t   s e t   106  and  r e m o v e s  

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

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

r e m o v e d   f rom  the   s t a c k .  

F i g u r e   9a  shows   t he   c i r c u i t   a s s o c i a t e d   w i t h   t h e   i n p u t  

end  of  t he   f a c i l i t y .   Here   the   s e q u e n c e   is   i n i t i a t e d   b y  

the   i n f r a - r e d   i n p u t   s e n s o r   38  wh ich   p r o v i d e s   a  p u l s e   o f  

c u r r e n t   to  r e l a y   DK2.  O p e r a t i o n   of  t he   r e l a y   p r o d u c e s  

a  c u r r e n t   p u l s e   a l o n g   l i n e   108  and  s i n c e   a t   t h a t   s t a g e  

the   d o o r s   a r e   n o t   open   ( i . e .   d o o r s   31  and  32)  s w i t c h   8 

is  in  i t s   n o r m a l l y   c l o s e d   c o n d i t i o n   and  r e l a y   DK1  i s  

e n e r g i s e d .   The  r e l a y   DK1  i n c l u d e s   a  h o l d i n g   c i r c u i t  

t h r o u g h   c o n t a c t   s e t   110.   The  r e l a y   is  h e l d   in  u n t i l  

the   d o o r s   31  and  32  a r e   f u l l y   open  when  s w i t c h   8  i s  

opened   m o m e n t a r i l y   b r e a k i n g   the   h o l d i n g   c i r c u i t   f o r   t h e  

r e l a y .  



All   t he   t i m e   t h a t   the   r e l a y   is  h e l d   on  t h e   c o n t a c t  

s e t   112  is  c l o s e d   and  power   is  s u p p l i e d   to  p i n   2 .  

R e l a y   DK2  is  n o t   h e l d   in  by  any  h o l d i n g   c i r c u i t  

and  c o n s e q u e n t l y   a  t h i r d   r e l a y   DK3  is  p r o v i d e d   w h i c h  

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

c o n t a c t   s e t   114  on  t he   r e l a y   DK2  and  a  n o r m a l l y   c l o s e d  

s w i t c h   SW9  w h i c h   is   o p e n e d   when  t n e   d o o r s   31  and  32  a r e  

c l o s e d .   R e l a y   DK3  is  t h u s   e n e r g i s e d   a t   t he   b e g i n n i n g  

of  t he   c y c l e   and  d e - e n e r g i s e s   when  t he   d o o r s   a re   f i n a l l y  

c l o s e d .   T h i s   p r o v i d e s   an  o u t p u t   a l o n g   l i n e   116  to  a 

n o r m a l l y   open   c o n t a c t   s e t   a t   118  on  r e l a y   DK4. 

R e l a y   DK4  is  e n e r g i s e d   when  t h e   mag.  s w i t c h   122 

is  c l o s e d   ( s e e   F i g u r e   9a)  and  p r o v i d e s   power   f o r   r e l a y  

DK3. 

F i g u r e   9b  shows  the   i n t e r l o c k   c i r c u i t s   a s s o c i a t e d  

w i t h   the   o u t p u t   d o o r s   ( 2 6 ) .   S w i t c h   SW20A  is  n o r m a l l y  

open  and  is  o n l y   c l o s e d   i f   a  t r o l l e y   i s   at   t h e   p o s i t i o n  

of  t r o l l e y   22  in  t h e   s t a c k .   T h u s ,   i f   no  t r o l l e y   i s  

a v a i l a b l e ,   r e l a y   DK/01  c a n n o t   o p e r a t e ,   and  t h e   m o t o r   f o r  

o p e n i n g   the   d o o r s   26  e t c .   is  u n a b l e   to  o p e r a t e .  

SW10  ( a s s o c i a t e d   w i t h   o u t p u t   d o o r s   26  e t c . )   i s  

n o r m a l l y   o p e n ,   and  i s   c l o s e d   by  t he   p a s s a g e   of  a  t r o l l e y  

t h r o u g h   t he   d o o r s   26  e t c .   to  p r o v i d e   power   to  the   m o t o r  

70  f o r   c l o s i n g   the   d o o r s .   Power  to  t he   m o t o r   70  i s  

s u p p l i e d   t h r o u g h   n o r m a l l y   c l o s e d   s w i t c h   SW21A  w h i c h   i s  



o p e n e d   to   s t o p   the   mo to r   when  t he   d o o r s   f i n a l l y   c l o s e .  

The  o p e r a t i o n   of  the   d o o r s   31,  32  r e s u l t s   i n  

o p e r a t i o n   of  s w i t c h   3  wh ich   p r o v i d e s   a  p u l s e   to  r e l a y   K4 

( see   F i g u r e   5 ) .   Th i s   r e l a y   has  a  h o l d i n g   c i r c u i t  

n o r m a l l y   in  c o n t a c t   s e t   126  and  n o r m a l l y   c l o s e d   s w i t c h  

SW4.  A  s e c o n d   n o r m a l l y   open  c o n t a c t   s e t   128  p r o v i d e s  

power   a l o n g   l i n e   130  to  a  s e c o n d   r e l a y   K3  w h i c h   i n c l u d e s  

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

T1.  The  c o n t a c t   s e t   o p e r a t i n g   as  t he   h o l d - o n   c o n t a c t   s e t  

is  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   1 3 2 .  

A n o t h e r   n o r m a l l y   open  c o n t a c t   s e t   134  p r o v i d e s   a  

f u r t h e r   o u t p u t   to  the  main  b e l t   d r i v e   m o t o r   50  a l o n g   l i n e  

136  w h i l s t   t he   r e m a i n i n g   c o n t a c t   s e t   138  p r o v i d e s   a n  

o u t p u t   to   t h e   t i m e r   m o t o r   M1  ( s e e   F i g u r e   5 ) .   (M1  is   n o t  

shown  in  F i g u r e   1) .   M1  is  a  m o t o r   wh ich   t o g e t h e r   w i t h   a  

cam  c a u s e s   a  s w i t c h   T1  to  be  o p e n e d   a t   t he   end  o f  a  

s p e c i f i e d   p e r i o d   of  t i m e .   T h i s   i n t e r r u p t s   the   h o l d - o n  

c i r c u i t   f o r   r e l a y   K3  and  c a u s e s   K3  to  d r o p   ou t   a t   t he   e n d  

of  t he   t i m i n g   p e r i o d .  

At  t h e   end  of  t h i s   p e r i o d   the   s u p p l y   to   t he   m a i n -  

b e l t   m o t o r   a l o n g   l i n e   136  i s   a l s o   r e m o v e d   and  p r o v i d e d  

a  t r o l l e y   has   p a s s e d   s w i t c h   SW4  (so  t h a t   s w i t c h   SW4  h a s  

been  m o m e n t a r i l y   o p e n e d )   r e l a y   K4  w i l l   a l s o   h a v e  

d r o p p e d   o u t .  

A  s e c o n d   N/O  s w i t c h   T2  a s s o c i a t e d   w i t h   t i m e r   m o t o r  



M1  s u p p l i e s   c u r r e n t   to  a  r e l a y   K5  ( s e e   F i g u r e   5)  w h i c h  

i n c l u d e s   a  h o l d i n g   c i r c u i t   t h r o u g h   c o n t a c t s   137  and  a 

N/0  s w i t c h   T3  a s s o c i a t e d   w i t h   a  s e c o n d   t i m e r   m o t o r   a n d  

cam  M2.  The  l a t t e r   is   p o w e r e d   when  K5  is  o p e r a t e d ,   v i a  

c o n t a c t s   139.   N/O  c o n t a c t s   141  s u p p l y   power  to  t he   m a i n  

b e l t   m o t o r .  

W h i l s t   r e l a y   K4  is   e n e r g i s e d   power   is  a v a i l a b l e  

a l o n g   l i n e   140  t o  t h e   mag.  P/U  s w i t c h   120  so  t h a t   a 

s o l e n o i d   a s s o c i a t e d   w i t h   a  p a y - o u t   d e v i c e   (no t   shown  i n  

F i g u r e   1)  is   e n e r g i s e d   and  a  c o i n   or  t o k e n   at  the   end  o f  

the   c o i n - r e t u r n   c o n v e y o r   ( shown  a t   142  in  F i g u r e   1)  c a n  

be  made  a v a i l a b l e   in  t he   c o i n / t o k e n   r e t u r n   c h u t e   1 4 4 .  

F i g u r e   6  shows  how  the   d r i v e   f o r   a  c o i n - t r a n s p o r t  

c o n v e y o r   142  is  o b t a i n e d   v i a   r e l a y s   K7  and  K8.  R e l a y  

K7  is  o p e r a t e d   f rom  the   s i g n a l   f rom  t he   c o i n   s w i t c h  

( i . e .   l i n e   98  in  F i g u r e   4)  and  p r o v i d e s   power   a l o n g   l i n e  

144  t h r o u g h   n o r m a l l y   c l o s e d   t i m e r   s w i t c h   T2  to  t h e  

w i n d i n g   of  a  s e c o n d   r e l a y   K8.  O p e r a t i o n   of  t h i s   r e l a y  

p r o v i d e s   power   to  a  t i m e r   m o t o r   M2  and  r o t a t i o n   of  t h e  

mo to r   and  a  cam  ( n o t   shown)  a s s o c i a t e d   t h e r e w i t h  

e v e n t u a l l y   o p e n s   s w i t c h   T2  t h e r e b y   b r e a k i n g   the   h o l d  

c i r c u i t   w h i c h   has   p r e v i o u s l y   been   e s t a b l i s h e d   fo r   r e l a y  

K8.  R e l a y   K7  o n l y   o p e r a t e s   m o m e n t a r i l y .  

The  r e l a y   K3  p r o v i d e s   power   to  the   c o i n - c o n v e y o r  

m o t o r   a l o n g   l i n e   1 4 6 .  



F i g u r e   7  shows  t h a t   t h e   l i n e   136  does   no t   g c  

d i r e c t l y   to  the   b e l t   m o t o r   50  bu t   s u p p l i e s   power   to  a 

w i n c i n g   of  a  c o n t a c t o r   K9.  N o r m a l l y   open  c o n t a c t s  

143  p r o v i d e   the   a c t u a l   p o w e r   to  t he   b e l t   m o t o r   50  w h e n  

the   c o n t a c t o r   is  o p e r a t e d .  

A  b e l t   b r o k e n   s w i t c h   (SW14  as  shown  in  F i g u r e   1) 

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

SW14  to  o p e n .   R e l a y   K10  is   n o r m a l l y   h e l d   e n e r g i s e d  

t h r o u g h   the   n o r m a l l y   c l o s e d   s w i t c h   SW14  and  in  t h e   e v e n t  

t h a t   the   s w i t c h   SW14  o p e n s ,   K10  d r o p s   o u t   so  r e m o v i n g   t h e  

m a i n s   v o l t a g e   f rom  t he   l i n e   150.   T h i s   means   t h a t   n o  

f u r t h e r   power   i s   a v a i l a b l e   f o r   t he   b e l t   m o t o r   v i a  

n o r m a l l y   open  c o n t a c t   s e t   143  of  t he   c o n t a c t o r   K 9 .  

A l t h o u g h   t h i s   means   t h a t   t h e   m a c h i n e  w i l l   i m m e d i a t e l y  

s t o p   in  t he   e v e n t   of  a  b e l t   f a i l u r e ,   i t   w i l l   a l s o   be  s e e n  

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

e q u i p m e n t   due  to  t he   m o t o r   c o n t i n u i n g   to  r u n ,   e i t h e r  

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

the   v a r i o u s   m o v i n g   p a r t s   of  t he   c o n v e y o r   b e l t   l i n e .  

A  s w i t c h   SW6  is   p r o v i d e d   to  i n d i c a t e   i f   t he   s t a c k  

is  emp ty .   S w i t c h   SW6  is   c o n n e c t e d   in  s e r i e s   w i t h   t h e  

power   to  t h e   door   m o t o r   70  ( s e e   F i g u r e   1)  a n d  a l s o   w h e n  

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

e f f e c t   t h a t   t he   l i n e   i s   e m p t y .  

The  o p e r a t i o n   of  SW6  is   to  i n h i b i t   t he   o p e r a t i o n  



of  the   d o o r s   26  e t c .   and  can  a l s o   be  a r r a n g e d   t o  

i n t r o d u c e   a  d i v e r s i o n   i n t o   the  c o i n   p a t h   in  the   c o i n -  

freed  m e c h a n i s m   96  so  t h a t   any  c o i n   i n s e r t e d   is  r e t u r n e d  

to  the   u s e r .  

The  o t h e r   c o n d i t i o n   which   mus t   be  i n d i c a t e d   i s  

w h e t h e r   or  no t   t he   c o n v e y o r   is  f u l l .   In  t h i s   c o n d i t i o n  

t r o l l e y s   w i l l   be  s t a c k e d   from  t he   l e a d   p o s i t i o n  

i l l u s t r a t e d   by  20  in  F i g u r e   1  r i g h t   t h r o u g h   to  t h e  

p o s i t i o n   shown  and  o c c u p i e d   by  t r o l l e y   1 8 .  

To  t h i s   end  s w i t c h e s   SW4  and  SW5  a r e   p r o v i d e d .  

T h e s e   s w i t c h e s   a r e   l o c a t e d   a l o n g   the   l e n g t h   of  t h e  

c o n v e y o r   such   t h a t   when  a  s t a c k e d   t r o l l e y   o c c u p i e s   t h e  

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

c a u s e s   r e l a y   K11  to  o p e r a t e   and  t h i s   p r o v i d e s   power   to  a 

" s t a c k   f u l l "   s i g n   a l o n g   l i n e   152  v i a  c o n t a c t   s e t   1 4 8 .  

In  t he   n o r m a l l y   u n - e n e r g i s e d   c o n d i t i o n   of  r e l a y   K11,  t h e  

n o r m a l l y   c l o s e d   c o n t a c t   s e t   154  p r o v i d e s   power   to  t h e  

p o s i t i v e   s i d e   of  s w i t c h   SW2. 

The  " s t a c k   empty"   s i g n   is  no t   shown  b u t   the   f e e d  

t h e r e f o r   is  shown  in  F i g u r e   8  a l o n g   l i n e   156  f rom  t h e  

n o r m a l l y   open  c o n t a c t   s e t   158  of  a  s e c o n d   r e l a y   K 1 2 .  

T h i s   l a t t e r   is  e n e r g i s e d   when  s w i t c h   SW6  is  c l o s e d   a n d  

t h i s   is  o n l y   c l o s e d   in  t he   e v e n t   t h a t   t h e r e   is  no  t r o l l e y  

a t   the   p o s i t i o n   o c c u p i e d   by  t r o l l e y   20  in  F i g u r e   1.  To 

t h i s   end  t he   s w i t c h   is  a  n o r m a l l y   open  s w i t c h   and  t h e  



a c t u a t o r   f o r   t h e   s w i t c h   is   s e n s i t i v e   to  t he   p r e s e n c e  

of  a  t r o l l e y   s u c h   as  the   one  shown  a t   20  in  F i g u r e   1 .  

The  n o r m a l l y   c l o s e d   c o n t a c t   s e t   160  a s s o c i a t e d  

w i t h   r e l a y   K12  p r o v i d e s   power   a l o n g   l i n e   162  to  t h e  

d e v i c e   in  t he   c o i n - f r e e d   m e c h a n i s m   96  to  p r e v e n t   t h e  

i n s e r t i o n   of  c o i n s   a n d / o r   d e f l e c t   i n s e r t e d   c o i n s   to  a 

c o i n - r e t u r n   c h u t e .  

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

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

t h e   s c o p e   of  t h e   i n v e n t i o n   as  d e f i n e d   h e r e i n .   F o r  

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

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

s t r a i g h t   p a t h   s u c h   as  a  U - p a t h   b e t w e e n   t h e   i n l e t   and  t h e  

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

When  t he   c o n v e y o r   i s   sunk  i n t o   a  p i t   or   c h a n n e l ,   t h e  

i n p u t   ramp  may  l e a d   d o w n w a r d s ;   the   s u p p l e m e n t a r y   r a m p  

a t   o u t p u t   may  l e a d   u p w a r d s .   V a r i o u s   m o d i f i c a t i o n s   o f  

the   c o n v e y o r   means   and  i t s   c o n t r o l s   may  be  made  t o - s u i t  

t he   fo rm  of  t r o l l e y   or  o t h e r   s t a c k a b l e   o b j e c t   b e i n g  

h a n d l e d   and  t h e   c i r c u m s t a n c e s   of  use   t h e r e o f .   F i n a l l y ,  

t he   c o i n   m e c h a n i s m s ,   a l t h o u g h   no t   an  e s s e n t i a l   p a r t   o f  

t h e   c o n t r o l ,   c l e a r l y   e n c o u r a g e   the   r e t u r n   of  t r o l l e y s   t o  

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

p u r p o s e .  



1.  A  s t o r a g e   f a c i l i t y   f o r   s t o r i n q   i n d e p e n d e n t l y  

m o v a b l e   and  s t a c k a b l e   t r o l l e y s ,   c o m p r i s i n g :  

-  an  i n l e t   t h r o u g h   w h i c h   t r o l l e y s   can  be  i n t r o d u c e d  

one  a t   a  t i m e ,  

-  an  o u t l e t   t h r o u g h   w h i c h   t r o l l e y s   can  l e a v e   t h e  

s t o r a g e   f a c i l i t y   one  a t   a  t i m e ,  

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

t h r o u g h   t h e   i n l e t   in  a  d i r e c t i o n   t o w a r d s   t he   o u t l e t  

to  s t a c k   an  i n t r o d u c e d   t r o l l e y   w i t h   any  p r e v i o u s l y  

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

a n d  

-  means  f o r   r e l e a s i n g   t r o l l e y s   one  a t   a  t ime   f r o m   t h e  

r e m o t e   end  of  t he   s t a c k   t h r o u q h   the   o u t l e t .  

2.  A  s t o r a g e   f a c i l i t y   a c c o r d i n g   to  c l a i m   1,  w h e r e i n  

the   c o n v e y o r   means   is  a d a p t e d   f r i c t i o n a l l y   to  e n g a g e  

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

d r i v e   t he   t r o l l e y   to  t he   s t a c k   b u t   to  a l l o w   s l i p   a g a i n s t  

any  t r o l l e y s   in  a  s t a t i o n a r y   s t a c k .  

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

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

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

e x t e n d i n g   member   wh ich   is   e n g a g e d   by  the   u p p e r   s u r f a c e  

of  t he   b e l t   in  o r d e r   to  d r i v e   t h e   t r o l l e y .  

4.  A  s t o r a g e   f a c i l i t y   a c c o r d i n g   to  c l a i m   1  or  c l a i m   2 



or  c l a i m   3,  w h e r e i n   t he   c o n v e y o r   means   is   a d a p t e d   t o  

e n g a g e   t he   f r o n t   of  the   t r o l l e y   and  to  l i f t   i t ,   t h e r e b y  

to  d r i v e   t he   t r o l l e y   on  w h e e l s   a t   t he   r e a r   end  of  t h e  

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

s a i d   r e a r   w h e e l s   so  t h a t   t he   t r o l l e y   i s  d r i v e n   in  a  

d i r e c t i o n   t o w a r d s   t he   o u t l e t .  

5.  A  s t o r a g e   f a c i l i t y   a c c o r d i n g   to  any  of  c l a i m s   1  t o  

4,  w h e r e i n   the   c o n v e y o r   means  e x t e n d s   b e t w e e n   an  i n p u t  

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

c o n t r o l   of  s a i d   r e l e a s i n g   means  to  d r i v e   a  t r o l l e y  

t h r o u n h   t h e   o u t p u t   f rom  s a i d   r e m o t e   end  of  t h e   s t a c k .  

6.  A  s t o r a g e   f a c i l i t y   a c c o r d i n g   to  any  of  c l a i m s   1  t o  

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

and  f o r   p r o v i d i n g   an  i n d i c a t i o n   of  t he   e m p t y   c o n d i t i o n ,  

s e n s i n g   means   f o r   g e n e r a t i n g   a  w a r n i n g   s i g n a l   when  t h e  

f a c i l i t y   i s   f u l l   and  f o r   i n d i c a t i n g   t he   f u l l   c o n d i t i o n ,  

and  q a t e s   a t   t h e   i n l e t   wh ich   a re   l o c k e d   s h u t   when  a  f u l l  

c o n d i t i o n   is   s e n s e d .  

7.  A  s t o r a g e   f a c i l i t y   a c c o r d i n g   to  any  of  c l a i m s   1  t o  

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

means  f o r   r e l e a s i n g   a  t r o l l e y   t h r o u g h   t h e   o u t l e t .  

8.  A  s t o r a g e   f a c i l i t y   a c c o r d i n g   to  c l a i m   7,  i n c l u d i n g  

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

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

9.  A  s t o r a g e   f a c i l i t y   a c c o r d i n g   to  any  of  c l a i m s   1  t o  



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

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

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

when  a  t r o l l e y   is   i n t r o d u c e d   a t   t h e .  i n l e t ,   t he   s a i d  

c o n v e y o r   means   a l s o   a c t i n g   to  c o n v e y   any  r e s i d u a l   s t a c k  

of  t r o l l e y s   t o w a r d s   t he   o u t l e t   s u b s e q u e n t   to  r e l e a s e  

of  a  t r o l l e y   t h r o u g h   s a i d   o u t l e t .  

10.  A  s t o r a g e   f a c i l i t y   a c c o r d i n g   to  any  of  c l a i m s   1 

to  9,  in  c o m b i n a t i o n   w i t h   a  f r a m e w o r k   a c c o m m o d a t i n g  

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

a t   l e a s t   p a r t   of  i t s   e x t e r i o r ,   s a i d   c o m b i n a t i o n  

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

i s l a n d   d i s p l a y   u n i t   f o r   a  s u p e r m a r k e t   or  t he   l i k e .  
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