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©  improvements  in  control  systems  for  hand  propelled  vehicles. 
  A  trolley  control  system  for  use  in  supermarkets  and  the 
like  which  includes  an  outlet  (10)  having  normally  retracted 
stops  (30)  closable  on  the  approach  of  a  trolley  (28),  a  sensor 
(32)  to  sense  a  trolley  (28)  approach  to  prevent  passage 
thereof,  and  retractable  to  open  the  outlet  (10)  and  allow 
passage  of  the  trolley  on  payment  of  a  deposit.  At  the  other 
end  of  the  system  is  an  inlet  (18)  to  a  reception  area  (20)  for 
returned  trolleys  having  a  detector which  initiates  a  refund  of 
a  deposit. 

Identification  devices  may  be  provided  on  the  trolleys  to 
effect  validation  of  a  trolley  before  a  refund  is  made. 

A  card  system  (in  place  of  tokens  or  money)  may  be  used 
and  the  cards  may  be  so  called  charge-cards  by  which  the 
deposit  may  be  charged  and  then  credited  to  a  customers 
account. 

The  outlet  sensor  may  be  optical  so  as  to  be  responsive 
to  a  reflective  device  on  a  trolley  and  unresponsive  to  a 
person. 

Trolleys  may  be  counted  in  and  out. 





T h i s   i n v e n t i o n   r e l a t e s   to   a  c o n t r o l   s y s t e m   f o r  

hand  p r o p e l l e d   v e h i c l e s ,   more   e s p e c i a l l y   bu t   n o t  

e x c l u s i v e l y   s h o p p e r s '   t r o l l e y s   as  u s e d   in  s u p e r m a r k e t s  

and  t h e   l i k e .  

I t   i s - a - c o m m o n   p r a c t i c e   in  s u p e r m a r k e t s   t o   p r o v i d e  

a  t r o l l e y   s t o r a g e   a r e a   f rom  w h i c h   a  s h o p p e r   can   r e m o v e   a  

t r o l l e y   f o r   u s e .   I t   is  n o t   e a s y ,   h o w e v e r ,   to   e n c o u r a g e  

the   s h o p p e r   to   r e t u r n   t h e   t r o l l e y   to  t h e   s t o r a g e   a r e a   a f t e r  

i t   has   b e e n   u s e d   and  u n l o a d e d .   A r r a n g e m e n t s   a r e   known  f o r  

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

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

w h i c h  c o i n   or  c a s h   t o k e n   may  be  r e f u n d   of  a  d e p o s i t   p a i d  

when  t h e   t r o l l e y   i s   i n i t i a l l y   t a k e n ,   bu t   s u c h   k n o w n  

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

at  t he   s t o r a g e   a c c e s s   g a t e   can   r e a d i l y   be  d e c e i v e d .  

I t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   a n  

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

t r o l l e y s .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   t h e r e   is  p r o v i d e d   a  



c o n t r o l   s y s t e m   f o r   t r o l l e y s   w h i c h   c o m p r i s e s : -  

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

c l o s a b l e   when  t h e   a p p r o a c h   of  a  t r o l l e y   is   s e n s e d   i n  

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

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

p a y m e n t  o f   a  d e p o s i t   by  p r e s e n t a t i o n   to  a  s e n s o r   a t   s a i d  

o u t l e t   of   a  c o i n ,   t o k e n   or  c a r d ;   a n d  

b)  an  i n l e t   to   a  r e c e p t i o n   a r e a   f o r   r e t u r n e d  

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

p o s s i b l y   in  c o n j u n c t i o n   w i t h   r e - p r e s e n t a t i o n   of  a  c a r d ,  

i n i t i a t e s   r e f u n d   of  s a i d   d e p o s i t .  

The  s y s t e m   p r e f e r a b l y   a l s o   i n c l u d e s : -  

c)  one  or  more   i d e n t i f i c a t i o n   d e v i c e s   on  t h e   t r o l l e y s  

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

a t  t h e   i n l e t ,   e f f e c t   v a l i d a t i o n   of  a  r e t u r n e d   t r o l l e y   b e f o r e  

t h e   r e f u n d   is   i n i t i a t e d .  

T h u s ,   t h e   s t o p s   a t   t h e   o u t l e t   w i l l   n o r m a l l y   b e  

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

s e n s e s   a p p r o a c h   of  a  t r o l l e y   and  c l o s e s   t h e   s t o p s   to   p r e v e n t  

p a s s a g e   t h e r e o f .   At  o t h e r   t i m e s ,   t h e r e f o r e ,   f r e e   p a s s a g e  

w i l l   be  a v a i l a b l e   t h r o u g h   t h e   o u t l e t ,   i . e .   f o r   p e r s o n s  

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

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

to   a p p r o a c h   of  a  p e r s o n .   D e s i r a b l y ,   t h e   s t o p s   w i l l   a l s o   b e  

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



and  t h e n   w i t h d r a w n .  

In  a d d i t i o n   to  t he   a d v a n t a g e   of  e n c o u r a g i n g   r e t u r n  

of  t r o l l e y s ,   not   o n l y   by  a  s h o p p e r   who  has  u s e d   one  b u t  

a l s o   p o s s i b l y   by  any  o t h e r   p e r s o n   f i n d i n g   a  l o o s e   t r o l l e y ,  

t h e   one  or  more  i d e n t i f i c a t i o n   d e v i c e s   on  t h e   t r o l l e y s  

m i n i m i s e   r i s k   t h a t   a  d e p o s i t   w i l l   be  r e f u n d e d   due  t o  

f r a u d u l e n t   a c t i v a t i o n   of  t h e   t r o l l e y   d e t e c t o r .   I f  

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

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

may  a l s o   be  p r o v i d e d   a t   t h e   o u t l e t   in  o r d e r   to  e s t a b l i s h  

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

W h i l e   the   f o l l o w i n g   a r r a n g e m e n t   is  w h o l l y   n o n -  

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

u s u a l l y   be  l o c a t e d   b e t w e e n   t h e   c h e c k o u t   a r e a   and  the   e x i t  

d o o r s   of  a  s u p e r m a r k e t   or  t h e   l i k e ,   and  t he   t r o l l e y   i n l e t  

w i l l   be  l o c a t e d   j u s t   i n s i d e   t h e   s t o r e   e n t r a n c e .   I n  

g e n e r a l ,   t h e r e f o r e ,   a  t r o l l e y   w i l l   be  f r e e l y   a v a i l a b l e  

f rom  s t o r a g e   on  e n t r y   to  t h e   s t o r e ,   and  t he   d e p o s i t   w i l l  

be  p a y a b l e   s o l e l y   to  e n c o u r a g e   r e t u r n   to  s t o r a g e   a f t e r   t h e  

t r o l l e y   has   been  u s e d .  

In  a  p r e f e r r e d   s y s t e m ,   t h e r e f o r e ,   t he   o u t l e t   w i l l  

have   r e t r a c t a b l e   s t o p s   w h i c h ,   even   when  c l o s e d   to  p r e v e n t  

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

b e t w e e n   them  fo r   a  p e r s o n   to  wa lk   t h r o u g h   w i t h o u t   a  

t r o l l e y .   If   s t o p s   a r e   p r o v i d e d   wh ich   f u l l y   c l o s e   t h e  



o u t l e t ,   s a f e t y   d e v i c e s   mus t   be  i n c o r p o r a t e d   in  t h e  

m e c h a n i s m   to  a v o i d   r i s k   of  i n j u r y   to  a  p e r s o n   p a s s i n g  

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

W h i l e   t h e   u s e   of  c o i n s   and  t o k e n s   e x c h a n g e a b l e   f o r  

c a s h   w i l l   be  c l e a r   w i t h o u t   e x p l a n a t i o n ,   i t   i s   n e c e s s a r y  

b r i e f l y   to   r e f e r   to   u se   of  t h e   s y s t e m   u s i n g   c a r d s .   S u c h  

c a r d s   may  be  e i t h e r   one  of  two  t y p e s .   F i r s t l y ,   c a r d s  

may  be  e m p l o y e d   w h i c h   a r e   a l l   t he   same  and  have   u n i q u e n e s s  

o n l y   in  r e l a t i o n   to   t h e   s t o r e ,   e . g .   as  a  c h e q u e   g u a r a n t e e  

c a r d ,   b e i n g   c a r d s   i s s u e d   to  a  s t o r e   u s e r   on  a p p l i c a t i o n   a n d  

f o l l o w i n g   a  s t a t u s   c h e c k .   T h e s e   c a r d s   a r e   f ed   t h r o u g h  

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

r e t a i n   t h e   same  c a r d   a l l   t h e   t i m e .   S e c o n d l y ,   c a r d s   may  

be  c r e d i t   c a r d s   u n i q u e   to  a  s h o p p e r ,   h a v i n g   an  i d e n t i f y i n g  

number   or  code   m a r k e d   t h e r e o n .   Such  a  c a r d   w i l l   be  r e a d  

by  t he   s e n s o r   on  p r e s e n t a t i o n   a t   t h e   o u t l e t ,   and  make  a  

d e p o s i t   c h a r g e   on  t h e   c u s t o m e r ' s   a c c o u n t .   On  r e -  

p r e s e n t a t i o n   a t   t h e   i n l e t   when  a  v a l i d a t e d   t r o l l e y   i s  

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

c a r d s   of  t h e   s e c o n d   t y p e ,   t h e r e f o r e ,   a r e   n o t   f ed   t h r o u g h  

t h e   s y s t e m .  

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

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

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

a p p r o a c h   of  a  t r o l l e y   may  t h e n   be  of  t h e   e l e c t r i c ,  



m a g n e t i c ,   e l e c t r o m a g n e t i c ,   i n f r a - r e d   or  o p t i c a l   t y p e ,  

t he   l a s t - m e n t i o n e d   d e p e n d i n g   on  t h e   use   of  a  r e t r o -  

r e f l e c t i v e   m i r r o r   s u r f a c e   ( t a p e )   on  the   t r o l l e y   to   w h i c h  

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

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

c l o s u r e   of  t h e   s t o p s .   The  s e n s o r   w h i c h   c a u s e s   r e t r a c t i o n  

of  t he   s t o p s   may  be  any  c o n v e n t i o n a l   t y p e   of  s e n s o r   f o r  

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

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

At  t h e   i n l e t ,   the   t r o l l e y   d e t e c t o r   may  be  m e c h a n i c a l  

or  of  any  of  t h e   t y p e s   a b o v e   r e f e r r e d   t o .   P r e f e r a b l y   a  

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

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

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

d e v i c e ,   s u c h   as  a  s e l e c t i v e   r e f l e c t o r ,   p r o v i d e d   on  t h e  

t r o l l e y .   Only   a f t e r   i n i t i a l   d e t e c t i o n   and  s u b s e q u e n t  

t r o l l e y   v a l i d a t i o n   is  t h e   d e p o s i t   r e f u n d e d .   I f   d e s i r e d ,  

two  v a l i d a t i o n   c h e c k s ,   e . g .   m a g n e t i c   and  o p t i c a l ,   may  b e  

c a r r i e d   o u t .   The  t r o l l e y   may  be  g u i d e d   i n t o   c o o p e r a t i o n  

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

may  be  so  d e s i g n e d   as  to  r e s t r i c t   r e a r w a r d   or  u p w a r d  

movement   of  t h e   t r o l l e y ,   t h e r e b y   to  p r e v e n t   w i t h d r a w a l   o f  

a  t r o l l e y   a f t e r   o p e r a t i o n   of  t h e   d e t e c t o r   ( p o s s i b l y   in  a n  

e n d e a v o u r   to  o b t a i n   a  p l u r a l i t y   of  r e f u n d s ) .   A l t e r n a t i v e l y  

or  a d d i t i o n a l l y ,   t he   i n l e t   may  be  e q u i p p e d   w i t h   n o n -  



r e t u r n   f l a p s .  

I f   d e s i r e d ,   t h e   s e n s o r s   a t   t r o l l e y   o u t l e t   and  i n l e t  

may  f e e d   c o u n t e r s   f o r   c h e c k i n g   t h e   number   of  r e t u r n e d  

t r o l l e y s   a g a i n s t   t h o s e   p a s s i n g   t h r o u g h   t h e   e x i t .  

A  p r a c t i c a l   a r r a n g e m e n t   of   t r o l l e y   c o n t r o l   s y s t e m  

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

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

F i g u r e   1  is   a  p l a n   of  a  s h o p   f l o o r   u t i l i s i n g   t h e  

s y s t e m   of  t h e   i n v e n t i o n ;  

F i g u r e   2  i s   a  p l a n   v i e w   of  a  t r o l l e y   e x i t   a r r a n g e m e n t ;  

F i g u r e   3  is   an  end  e l e v a t i o n   of  t h e   t r o l l e y   e x i t  

a r r a n g e m e n t ;  

F i g u r e   4  i s   a  s i d e   e l e v a t i o n   of  one  i n t e r i o r   s i d e  

of  a  t r o l l e y   e x i t ;  

F i g u r e   5  i s   a  p l a n   v i e w   of  a  t r o l l e y   e n t r a n c e  

a r r a n g e m e n t ;  

F i g u r e   6  i s   an  end  e l e v a t i o n   of  t he   t r o l l e y   e n t r a n c e  

a r r a n g e m e n t ;   a n d  

F i g u r e   7  is   a  s i d e   e l e v a t i o n   of  one  i n t e r i o r   s i d e   o f  

a  t r o l l e y   e n t r a n c e .  

In  F i g u r e   1,  a  t r o l l e y   e x i t   (or   o u t l e t )   a r r a n g e m e n t  

10  is   l o c a t e d   b e t w e e n   t he   c h e c k o u t   a r e a   12  and  t h e  

a u t o m a t i c   e x i t   d o o r s   14  f rom  t h e   s t o r e .   The  l a t t e r   a r e  

a d j a c e n t   t h e   a u t o m a t i c   e n t r a n c e   d o o r s   16,  w h i c h   l e a d   t o  



a  t r o l l e y   e n t r a n c e   (or   i n l e t )   a r r a n g e m e n t   18  f rom  w h i c h  

t r o l l e y s   can  be  e n t e r e d   i n t o   a  t r o l l e y   s t o r a g e   a r e a   2 0 .  

A d j a c e n t   is  a  n o n - r e t u r n ,   b y p a s s   g a t e   22  f o r   t r o l l e y  

e n t r a n c e ,   and  a  t u r n s t i l e   24  fo r   u se   by  s h o p p e r s   e n t e r i n g  

t h e   s t o r e .   A  s h o p p e r   can  f r e e l y   t a k e   a  t r o l l e y   f rom  t h e  

s t o r a g e   a r e a   20  a f t e r   p a s s i n g   t h r o u g h   t h e   t u r n s t i l e   2 4 .  

The  o b j e c t   of  t h e   s y s t e m   is  t h a t   a  s h o p p e r   can  o n l y  

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

a t   a  t r o l l e y   o u t l e t   10.  H a v i n g   u n l o a d e d   t h e   t r o l l e y ,   t h e  

s h o p p e r   m u s t   r e t u r n   t h e   t r o l l e y   to  t he   s t o r a g e   a r e a   b y  

p u s h i n g   i t   t h r o u g h   a  t r o l l e y   i n l e t   18  in  o r d e r   to  g a i n  

r e f u n d   of  t he   d e p o s i t .   Ga t e   22  e n a b l e s   t r o l l e y s   to  b e  

r e t u r n e d   w i t h o u t   r e f u n d .  

As  shown  in  F i g u r e s   2,  3  and  4,  a  t r o l l e y   o u t l e t   10 

c o m p r i s e s   two  s p a c e d   p i l l a r s   26  amply   s p a c e d   to  p a s s   a  

t r o l l e y   28.  H o w e v e r ,   a t   a  t r o l l e y   c a t c h i n g   h e i g h t ,   s a i d  

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

r e t r a c t a b l e   s t o p s   30.  When  t h e s e   a r e   c l o s e d   t o g e t h e r ,  

t h e   r e m a i n i n g   p a s s a g e w a y   is   i n s u f f i c i e n t   to   p a s s   t h e  

t r o l l e y   28,  a l t h o u g h   i t   is   s t i l l   wide   e n o u g h   f o r   p a s s a g e  

of  a  p e r s o n .   The  s t o p s   30  a r e   n o r m a l l y   r e t r a c t e d .  

S e n s i n g   d e v i c e s   32  ( s e e   F i g u r e   4)  s e n s e   t h e   a p p r o a c h   o f  

a  t r o l l e y ,   bu t   n o t   p e r s o n s   or  o t h e r   i t e m s ,   and  i n i t i a t e  

c l o s u r e   of  t he   s t o p s   30  to  p r e v e n t   p a s s a g e   of  t h e   t r o l l e y  

28.  I t   is  t h e n   n e c e s s a r y   to  i n s e r t   a  c o i n   or  t o k e n   i n t o  



a  c o i n   o p e r a t e d   m e c h a n i s m   e n t r a n c e   34,  b e h i n d   w h i c h   i s  

l o c a t e d   a  c o i n   s e n s o r ,   in  o r d e r   to  i n i t i a t e   r e t r a c t i o n  

of  t h e   s t o p s   30  to  open   t h e   o u t l e t   and  p e r m i t   p a s s a g e  

of  t h e   t r o l l e y   2 8 .  

At  a  t r o l l e y   i n l e t   18,   shown  in  F i g u r e s   5  to   7,  a  

r a i l e d   p a s s a g e w a y   has   a  f l o o r   t r a c k   36  w h i c h   i n c l u d e s   a  

l o c k i n g   p l a t e   38  p r o v i d e d   w i t h   a  n o n - r e t u r n   t r o l l e y   l o c k  

40  and  a  m e c h a n i c a l   t r o l l e y   d e t e c t o r   42.  The  l a s t -  

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

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

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

d e v i c e   ( n o t   shown)  w h i c h   i d e n t i f i e s   the   p r e s e n c e   of   a  

t r o l l e y   and  c a u s e s   a  c o i n   to   be  f ed   i n t o   a  cup  44  ( F i q u r e  

6)  as  r e f u n d   of  t h e   p r e v i o u s l y   p a i d   d e p o s i t .   The  t r o l l e y  

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

t he   d e t e c t o r   42  has   been   a c t i v a t e d ;   a d d i t i o n a l l y ,   h o w e v e r ,  

n o n - r e t u r n   f l a p s   46  may  a l s o   be  p r o v i d e d   a t   t h e   t r o l l e y  

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

The  s e n s i n g   d e v i c e s   d e s c r i b e d   may  f e e d   c o u n t e r s  

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

i n l e t s .  

In  a c c o r d a n c e   w i t h   a  f u r t h e r   a s p e c t   of  t h e   i n v e n t i o n ,  

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

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

t h e   i n l e t   18  e s p e c i a l l y ,   w h e r e   d e p o s i t   r e f u n d   t a k e s   p l a c e ,  



the  no t   shown  s e n s i n g   d e v i c e   may  be  an  o p t i c a l   s e n s i n g  

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

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

o b t a i n a b l e   f o r   a  v a l i d   t r o l l e y ,   i . e .   n o t   o n l y   any  t r o l l e y  

but   a  t r o l l e y   of  t h a t   s t o r e   b e a r i n g   t h e   c o r r e c t   i d e n t i f i -  

c a t i o n .   The  t r o l l e y   a p p r o a c h   s e n s i n g   d e v i c e s   32  a t   t h e  

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

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

s a i d   o u t l e t .  

In  F i g u r e   6,  t h e   r e f e r e n c e   48  d e n o t e s   a c c e s s   d o o r s  

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

m e c h a n i s m .  

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

a l t e r n a t i v e   s e n s i n g   d e v i c e s   o p e r a t i n g   on  e l e c t r i c ,  

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

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

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

e m p l o y e d   a t   t h e   t r o l l e y   i n l e t   may  r e n d e r   t he   m e c h a n i c a l  

d e t e c t o r   u n n e c e s s a r y .  

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

as  p r e v i o u s l y   e x p l a i n e d .   T h i s   may  r e q u i r e   t he   a d d i t i o n  

of  a  c a r d   s e n s o r   a t   t he   t r o l l e y   i n l e t   i f   t he   c a r d   has   t o  

be  r e - p r e s e n t e d   in  o r d e r   to  o b t a i n   d e p o s i t   r e f u n d .  



In  an  a l t e r n a t i v e   a r r a n g e m e n t   t h e   t r o l l e y   s t o p s   may  h e  

l e f t   in   t h e   t r o l l e y   a r r e s t i n g   p o s i t i o n _   a t   a l l   t i m e s   w i t h   t h e  

i n s e r t i o n   of  a  c o i n   or  t o k e n .  



1.  A  c o n t r o l   s y s t e m   f o r   t r o l l e y s   w h i c h   c o m p r i s e s : -  

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

t h e   a p p r o a c h   of  a  t r o l l e y   is  s e n s e d   in  o r d e r   to  p r e v e n t  

p a s s a g e   t h e r e o f   and  r e t r a c t a b l e   to  open   the   o u t l e t   in  o r d e r  

to  p e r m i t   p a s s a g e   of  the   t r o l l e y   on  p a y m e n t   of  a  d e p o s i t   by  

p r e s e n t a t i o n   to  a  s e n s o r   a t   s a i d   o u t l e t   of  a  c o i n ,   t o k e n   o r  

c a r d ;   a n d  

b)  an  i n l e t   to  a  r e c e p t i o n   a r e a   f o r   r e t u r n e d   t r o l l e y s ,   s a i d  

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

s a i d   d e p o s i t .  

2.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in  c l a i m   1  w h i c h   f u r t h e r  

i n c l u d e s   one  or  more  i d e n t i f i c a t i o n - d e v i c e s   on  the   t r o l l e y s  

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

a t   t he   i n l e t ,   e f f e c t   v a l i d a t i o n   of  a  r e t u r n e d   t r o l l e y   b e f o r e  

t h e   r e f u n d   is  i n i t i a t e d .  

3.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in  c l a i m   1  w h e r e i n   the   s t o p s  

a r e   r e t r a c t e d   upon  the   w i t h d r a w a l   of  a  t r o l l e y   f rom  t h e  

o u t l e t .  

4.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in  c l a i m   2  in  w h i c h   a  

t r o l l e y   d e t e c t o r   or  s e n s i n g   d e v i c e   is  p r o v i d e d   at   the   o u t l e t  

in  o r d e r   to  e s t a b l i s h   t r o l l e y   v a l i d a t i o n   when  a  t r o l l e y  

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

5.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in  any  of  the  p r e c e d i n g  

c l a i m s   in  wh ich   a  gap  is  l e f t   b e t w e e n   the   r e t r a c t a b l e   s t o p s  



in  t h e i r   c l o s e d   p o s i t i o n ,   w h i c h   gap  is  i n s u f f i c i e n t   t o  

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

a  p e r s o n   to   wa lk   t h r o u g h   w i t h o u t   a  t r o l l e y .  

6.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in  any  of  the   p r e c e d i n g  

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

t he   a p p r o a c h   of  a  t r o l l e y   is   an  o p t i c a l   d e t e c t o r   u s i n g   a  

r e t r o - r e f l e c t i v e   m i r r o r   s u r f a c e   on  the   t r o l l e y   to  wh ich   a  

l i g h t   beam  is   u n i q u e l y   r e s p o n s i v e   so  t h a t   p e r s o n s   or  i t e m s  

o t h e r   t h a n   t r o l l e y s   a r e   n o t   s e n s e d .  

7.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in  c l a i m   6  in  w h i c h   t w o  

s e p a r a t e   v a l i d a t i o n   c h e c k s   a r e   c a r r i e d   ou t   b e f o r e   p a y m e n t .  

8.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in  any  of  the   p r e c e d i n g  

c l a i m s   in  w h i c h   means   is  p r o v i d e d   to  p r e v e n t   w i t h d r a w a l   of  a  

t r o l l e y   a f t e r   o p e r a t i o n   of  t h e   d e t e c t o r   and  a d d i t i o n a l l y   o r  

a l t e r n a t i v e l y   t he   i n l e t   is  e q u i p p e d   w i t h   n o n - r e t u r n   f l a p s .  

9.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in  any  of  the   p r e c e d i n g  

c l a i m s   in  w h i c h   the   s e n s o r s   a t   t he   t r o l l e y   o u t l e t   and  t h e  

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

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

10.  A  c o n t r o l   s y s t e m   as  c l a i m e d   in  any  of  t he   p r e c e d i n g  

c l a i m s   w h e r e i n   c a r d s   a re   e m p l o y e d   w h i c h   a re   a l l   t he   same  a n d  

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

r e c e p t o r   to  r e c e i v e   c a r d s   in  p l a c e   of  t o k e n s   or   c o i n s   ( o r  

c a r d s   a r e   e m p l o y e d   in  the   f o rm  of   c r e d i t   c a r d s   u n i q u e   to  a  

s h o p p e r ,   h a v i n g   an  i d e n t i f y i n g   number   or  code  m a r k e d   t h e r e o n  

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

on  p r e s e n t a t i o n   a t   t he   s a i d   o u t l e t ,   and  means  is  p r o v i d e   t o  

make  a  d e p o s i t   c h a r g e   on  t h e   c u s t o m e r ' s   a c c o u n t   w h i c h   c h a r g e  

on  r e p r e s e n t a t i o n   of  the   c a r d   a t   t he   s a i d   i n l e t   when  a  



v a l i d a t e d  t r o l l e y   is  r e t u r n e d ,   w i l l   be  c a n c e l l e d .  
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