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©  Fare  collection  system. 

  A  fare  collection  and  processing  system  includes  ticket 
issue  machines  which  can  be  operated  by  a  passenger,  and 
ticket  office  machines.  The  machines  can  communicate  with 
a  station  computer  but  operate  independently  of the  compu- 
ter.  The  station  computer  provides  local  monitoring  and 
control  of the  ticket  issue  machines. 

Each  station  computer  is  linked  to  a  control  computer  or 
computer  which  can  collect  data  from  all  the  stations  for 
storage  and  processing. 



Thi s   i n v e n t i o n   r e l a t e s   to  a  f a r e   c o l l e c t i o n   a n d  

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

f o r   use   on  r a i l w a y   s y s t e m s   s u c h   as  t he   London   R e g i o n a l  

T r a n s p o r t   U n d e r g r o u n d   S y s t e m ,   and  a  p a r t i c u l a r   b u t  

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

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

t i c k e t s   a r e   c h e c k e d   to  v e r i f y   the   d a t a   t h e r e o n   o r  

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

The  s y s t e m   and  a p p a r a t u s   of  the   p r e s e n t   i n v e n t i o n  

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

( h e r e i n a f t e r   t e r m e d   p a s s e n g e r   o p e r a t e d   m a c h i n e s   o r  

POMs),   and  such   POMs  i n c l u d e   few  f a r e   m a c h i n e s   (FFMs) 

and  m u l t i - f a r e   m a c h i n e s   (MFMs)  b o t h   h e r e i n a f t e r  

d e s c r i b e d .   The  s y s t e m   and  a p p a r a t u s   of  t he   p r e s e n t  

i n v e n t i o n   a l s o   i n c l u d e s   t i c k e t   o f f i c e   m a c h i n e s   ( T O M s ) .  

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

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

e n c o d e d   w i t h   d a t a   on  the   r e v e r s e   s i d e .  



At  e a c h   s t a t i o n   of  t h e   s y s t e m ,   a  number   of  t i c k e t  

i s s u e   m a c h i n e s   (TOMs,  FFMs  and  MFMs)  a r e   i n s t a l l e d   a n d  

l i n k e d   to  a  s t a t i o n   c o m p u t e r   ( S C ) .   The  s t a t i o n  

c o m p u t e r   s y s t e m   i n c l u d e s   s t a t i o n   c o n t r o l  u n i t s   (SCUs)  

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

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

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

s t a f f .   Each  s t a t i o n   c o m p u t e r   (SC)  is   l i n k e d   v i a   a  

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

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

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

c o m m a n d s   and  f a r e   t a b l e s / c o m m e r c i a l   r u l e s .  

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

f a c i l i t y   to  v e r i f y   t h e   d a t a   r e c o r d e d   on  a  t i c k e t   or  t o  

d e t e r m i n e   i t s   v a l i d i t y .   In  one  e m b o d i m e n t   of  t h e  

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

v e r s i o n   of  w h i c h   may  be  hand   h e l d   and  w h i c h   i s  

e m p l o y e d   to  r e a d   d a t a   r e c o r d e d   m a g n e t i c a l l y   on  t h e  

r e v e r s e   s i d e   of  e a c h   t i c k e t   and  to   d i s p l a y   t h e  

i n f o r m a t i o n   r e a d .   Such   a  v e r i f i e r   a l l o w s   s u p e r v i s o r y  

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

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

m a g n e t i c a l l y   e n c o d e d   on  t h e   r e v e r s e   s i d e   of  t he   t i c k e t  

s u c h   as  to  d e t e c t   any  a t t e m p t   to  f r a u d u l e n t l y   a m e n d  



t he   p r i n t e d   d a t a   or  m a g n e t i c a l l y   e n c o d e d   d a t a .   Such  a  

p o r t a b l e   v e r i f i e r   is   no t   l i n k e d   to  the   s t a t i o n  

c o m p u t e r   s y s t e m .  

A l t e r n a t i v e l y ,   e a c h   s t a t i o n   may  be  p r o v i d e d   w i t h  

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

a r r a n g e d   to  a c c e p t   t i c k e t s   o r i g i n a t i n g   f rom  t he   t i c k e t  

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

a  p a s s e n g e r ,   and  to  d e t e r m i n e   the   v a l i d i t y   of  t h e  

t i c k e t .   I f   v a l i d ,   t he   t i c k e t   c o d i n g   i s   a r r a n g e d   to  b e  

u p d a t e d   by  the   g a t e   m e c h a n i s m   and  the   g a t e  b a r r i e r ,  

w h i c h   may  be  in  t he   fo rm  of  p a d d l e s ,   o p e r a t e d   to  a l l o w  

a  p a s s e n g e r   to  p r o c e e d   t h e r e t h r o u g h .   The  t i c k e t   may  

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

t e r m i n a t i o n   of  a  j o u r n e y   f o r   wh ich   the   t i c k e t   i s  

v a l i d ,   t he   t i c k e t   may  be  c a p t u r e d .   The  g a t i n g   d e v i c e s  

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

Wi th   s u c h   a  s y s t e m   e a c h   s t a t i o n   c o m p u t e r   s u p p o r t s   t h e  

s t a t i o n   c o n t r o l   u n i t s   ( S C U ' s ) ,   t he   r e s p e c t i v e   TOMs,  

t h e   POMs  and  the   p a s s e n g e r   g a t e s ;   w i t h   t h e   T O M ' S ,  

POM's  and  p a s s a n g e r   g a t e s   o p e r a t i n g   i n d e p e n d e n t l y   o f  

t he   s t a t i o n  c o m p u t e r   (SC) ,   bu t   a l l   d e v i c e s   s e n d  

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

SCU's   r e m a i n   d e p e n d e n t   on  t h e   S C .  



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

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

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

a  p l u r a l i t y   of  s t a t i o n s ,   a t   l e a s t   one  p a s s e n g e r  

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

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

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

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

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

v e r i f y i n g   d a t a   on  t i c k e t s   i s s u e d   by  s a i d   t i c k e t   i s s u e  

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

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

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

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

p r o c e s s i n g .  

In  an  e m b o d i m e n t   of  t h e   i n v e n t i o n ,   t h e   t i c k e t  

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

a r r a n g e d   to  c o m p a r e   d a t a   p r i n t e d   on  one  s i d e   of  a  

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

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

v e r s i o n ,   hand   h e l d .  



A c c o r d i n g   to  a  f u r t h e r   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   t h e r e   is  p r o v i d e d   an  a u t o m a t i c   f a r e  

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

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

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

t i c k e t   o f f i c e   t i c k e t   i s s u e   m a c h i n e   and  at   l e a s t   o n e  

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

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

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

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

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

g a t i n g   d e v i c e   p e r f o r m i n g   a  v a l i d i t y   c h e c k   on  a n y  

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

p a s s e n g e r   to  p a s s   t h e r e t h r o u g h   o n l y   on  p r e s e n t a t i o n  

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

e a c h   s t a t i o n   c o m m u n i c a t i n g   w i t h   a t   l e a s t   one  c e n t r a l  

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

f o r   s t o r a g e   and  p r o c e s s i n g .  

In  an  e m b o d i m e n t   of  t he   i n v e n t i o n ,   a  s t a t i o n  

c o n t r o l   u n i t   (SCU)  is   l i n k e d   v i a   t h e   s t a t i o n   c o m p u t e r  

to  t h e   p a s s e n g e r   o p e r a t e d   m a c h i n e s   and  to  the   g a t i n g  

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

d e v i c e s   f rom  the   s t a t i o n   t i c k e t   o f f i c e s .  



A c c o r d i n g   to  a ' s t i l l   f u r t h e r   a s p e c t   of  t h e  

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

c o l l e c t i o n   and  p r o c e s s i n g   s y s t e m   i n c l u d i n g   ' o p e n '   a n d  

' c l o s e d '   t y p e   s t a t i o n s ,   and  w h e r e i n   t h e r e   i s   p r o v i d e d  

a t   e a c h   of  a  p l u r a l i t y   of   ' c l o s e d '   s t a t i o n s   in  t h e  

s y s t e m ,   a t   l e a s t   one  t i c k e t " o f f i c e   t i c k e t   i s s u e  

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

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

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

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

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

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

f o r m i n g   p a r t   of   t h e   g a t i n g   d e v i c e ,   or  in  l i e u   t h e r e o f  

w h e r e b y   no  j o u r n e y   w h i c h   c o m m e n c e s   or  t e r m i n a t e s  

w i t h i n   a  c l o s e d   s t a t i o n   c an   be  c o m p l e t e d   on  t h e   s y s t e m  

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

p o i n t s   of  t he   s y s t e m .  

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   o n l y   w i t h   p a r t i c u l a r   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   w h e r e i n :  

F i g u r e   1  is   a  b l o c k   s c h e m a t i c   d i a g r a m   of  t h e  

g e n e r a l   l a y o u t   of  t he   s y s t e m ;  

F i g u r e   2  is   a  f u n c t i o n a l   b l o c k   d i a g r a m   of  a  



t i c k e t   o f f i c e   t i c k e t - i s s u e   m a c h i n e ;  

F i g u r e   3  is  a  f u n c t i o n a l   b l o c k   d i a g r a m   of  a  

m u l t i - f a r e   m a c h i n e ;  

F i g u r e   4  i s   a  f u n c t i o n a l   b l o c k   d i a g r a m   of  a  

m u l t i - f a r e   m a c h i n e ;  

F i g u r e  5   i s   a  b l o c k   d i a g r a m   of  t h e   a r r a n g e m e n t  

of  m a c h i n e s   and  g a t e s   a t   s t a t i o n   l e v e l ;  

F i g u r e   6  is  a  b l o c k   d i a g r a m   s h o w i n g  t h e  

l a y o u t   of  an  a u t o m a t i c   g a t i n g   d e v i c e ;  

F i g u r e   7  i s   a  f l o w   d i a g r a m   of  a  l o g i c a l   a u d i t  

t r a i l ;  

F i g u r e   8  i s   a  d i a g r a m   of  t h e   p h y s i c a l   a u d i t  

t r a i l ;  

F i g u r e   9  is  a  b l o c k   d i a g r a m   of  t he   c o m p u t e r  

s y s t e m   n e t w o r k ;   a n d  

F i g u r e   10  is   a  g e n e r a l   s c h e m a t i c   d i a g r a m   of  a n  

u n d e r g r o u n d   t i c k e t i n g   s y s t e m   of  the   p r e s e n t   i n v e n t i o n .  

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

p r e s e n t   i n v e n t i o n   i s   i l l u s t r a t e d   in  F i g u r e   1  w h i c h  

shows  the   main   c o m p o n e n t s   of  the   s y s t e m   and  t h e i r  

i n t e r - r e l a t i o n s h i p .   Only   one  s t a t i o n   of  the   s y s t e m   i s  

i l l u s t r a t e d   f o r   c l a r i t y .   The  s y s t e m   i l l u s t r a t e d   is  a 

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

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



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

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

At  e a c h   s t a t i o n  a s   shown  in  F i g u r e   5,  a  n u m b e r   o f  

t i c k e t   i s s u e   m a c h i n e s   (TOMs,  FFMs,  MFMs)  a r e   i n s t a l l e d  

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

a l l   l i n k e d   to  a  s t a t i o n   c o m p u t e r   (SC) .   The  s t a t i o n  

c o m p u t e r   s y s t e m   i n c l u d e s   s t a t i o n   c o n t r o l   u n i t s   ( S C U s )  

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

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

t o   be  p r o d u c e d -   The  s t a t i o n   c o m p u t e r s   a r e   l i n k e d   v i a   a  

t e l e p h o n e   s y s t e m   ( shown   in  F i g u r e   1  by  d o t - d a s h   l i n e s  

X,Y)  to   a  r e m o t e   c e n t r a l   c o m p u t e r   s y s t e m   w h i c h  

p r o v i d e s   a  s e c u r e   s t o r a g e   in  i t s   f r o n t   end  p r o c e s s o r s  

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

s t a t i o n .   T h i s   d a t a   i s   t h e n   c o n v e r t e d   by  a  d a t a   a n d  

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

c e n t r a l   r e p o r t i n g   s y s t e m   (CRS)  w h i c h   is   a  m a i n f r a m e  

s y s t e m   e x t e r n a l  t o   t h e   s y s t e m   of  t h e   p r e s e n t  

i n v e n t i o n .  

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

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

a v a i l a b l e   on  VDU  t e r m i n a l s   to  an  o p e r a t i o n s   c o n t r o l  



c e n t r e   (OCC)  and  to  an  e n g i n e e r i n g   r e p o r t   c e n t r e   (ERC) 

( F i g u r e   1)  as  h e r e i n a f t e r   d e s c r i b e d .  

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

w i t h   a c c o u n t s   and  s t a t i s t i c s   d a t a   to  a l l o w   v a r i o u s  

r e p o r t s   to  be  p r o d u c e d   f o r   m a n a g e m e n t .  

U p d a t e s   to  the   s y s t e m   and  new  f a r e s / c o m m e r c i a l  

r u l e s   a r e   d e v e l o p e d   on  a  s y s t e m   d e v e l o p m e n t / s u p p o r t  

c e n t r e   (SD/RC)  and  when  f u l l y   t e s t e d   a r e   l o a d e d   d o w n  

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

The  s y s t e m   r e p o r t   c e n t r e   (SRC)  is   u sed   by  t h e  

c o m p u t e r   o p e r a t o r s   and  d a t a   n e t w o r k ,   and  to  p e r f o r m  

any  c o m p u t e r   s y s t e m   h o u s e k e e p i n g   n e c e s s a r y   to  e f f e c t   a  

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

In  F i g u r e   1,  t he   s t a t i o n   c o m p u t e r   (SC)  is  l i n k e d  

to  t he   c e n t r a l   c o m p u t e r s   (CC)  w h i c h   p a s s   i n f o r m a t i o n  

to  t he   c e n t r a l   r e p o r t i n g   s y s t e m   (CRS) .   R e p o r t s   a n d  

i n t e r o g a t i o n   d a t a   p a s s   b e t w e e n   t h e   CRS  a n d  a n   a c c o u n t s  

o f f i c e   0  v i a   l i n k   R / I   and  the   o f f i c e   0  s u p p l i e s  

o p e r a t i o n s   r e p o r t s   (OR)  p l a n n i n g   r e p o r t s   (PR)  a n d  

e n g i n e e r i n g   r e p o r t s   (ER).   The  o f f i c e   0  a l s o   r e c e i v e s  

c a s h   and  s t a t e m e n t s   from  the   bank   f rom  l i n k   A.  T h e  



CRS  s u p p l i e s   f a r e s ,   book  t r a n s a c t i o n s ,   a c c o u n t s   a n d  

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

C e n t r e   v i a  l i n k   J  w h i c h   a l s o   r e c e i v e s   s o f t w a r e   s y s t e m  

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

o v e r   l i n k s   G  a n d   H  r e s p e c t i v e l y -   The  S y s t e m   R e p o r t  

C e n t r e   (SRC)  s u p p l i e s   and  r e c e i v e s   d a t a   to  and  f r o m  

t h e   c e n t r a l   c o m p u t e r s   (CC)  w h i c h   r e c e i v e s   c o n t r o l   d a t a  

f r o m   t h e   o p e r a t i o n   c o n t r o l   c e n t r e   (CCC)  w h i c h   in  t u r n  

r e c e i v e s   s t a t u s ,   a l a r m s   and  r e p o r t s   f rom  an  o p e r a t i o n s  

c e n t r e  o v e r   l i n k   L  and  s u p p l i e s   d a t a   t h e r e t o .  

F a u l t   and  d i a g n o s t i c s   d a t a   i s   s u p p l i e d   f rom  t h e  

c e n t r a l   c o m p u t e r s   (CC)  to  t h e   e n g i n e e r i n g   r e p o r t  

c e n t r e   (ERC)  v i a   l i n k   E  and  l i n k   D  e n a b l e s  

i n t e r r o g a t i o n  o f   t he   ERC  and  t he   t r a n s m i s s i o n   o f  

s t a t u s ,   a l a r m s   and  r e p o r t s   d a t a .  

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

t h e   t i c k e t   h a l l   SCC(a)   and  t h e   t i c k e t   o f f i c e   S C U ( b )  

o v e r   l i n k s   1  and  2  r e s p e c t i v e l y   and   SCU(a)   s u p p l i e s  

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

t h e   d a t a   p r i n t e d   and  e n c o d e d   on  a  t i c k e t   by  means   of  a  

p o r t a b l e   v e r i f i e r   V;  l i n k   4  i n d i c a t e s   t he   p a s s i n g   o f  

t i c k e t s   b e t w e e n   the   v e r i f i e r   V  and  t h e   i n s p e c t o r .   T h e  

g a t e   G  is   l i n k e d   to  the  i n s p e c t o r   f o r   t i c k e t   c h e c k s  



v i a   l i n k   5  and  w i t h   t he   s t a t i o n   c o m p u t e r - ( S C )   v i a   l i n k  

6.  L ink   7  i n d i c a t e s   t i c k e t s  a n d   c r e d i t s   f rom  the   g a t e  

G.  The  FFM's  a r e   l i n k e d   to  the   SC  v i a   l i n k   8  a n d  

s u p p l y   t i c k e t s   and  c a s h   v i a   l i n k s   9,  10.   S i m i l a r l y ,  

t h e . . M F M ' s ,   a l o n g   w i t h   t he   FFM's  r e c e i v e   and  t r a n s m i t  

t r a n s a c t i o n   a c c o u n t s ,   s t a t i s t i c s   and  s t a t u s   d a t a   t o  

and  f rom  the   SC  v i a   l i n k s   8  and  12  and  t he   t i c k e t s   a n d  

c a s h   f rom  the   MFM's  a r e   shown  by  l i n k s   10,  13.  T h e  

TOM's  a re   l i n k e d   to  t he   SC  v i a   l i n k   17  f o r   r u l e s   a n d  

f a r e   d a t a   and  s u p p l i e r   t i c k e t s   o v e r   l i n k   14  to  a  

c l e r k s   p o s i t i o n   who  r e c e i v e s   c a s h   f rom  t h e   MFM's  a n d  

FFM's  and  t i c k e t s   f rom  t he   TOM's .   L ink   15  i n d i c a t e s  

t h e  c o m m u n i c a t i o n   b e t w e e n   the   c l e r k s   p o s i t i o n   and  t h e  

b o o k i n g   h a l l   SCU(b)  and  c a s h   f rom  the   c l e r k s   p o s i t i o n  

is   s u p p l i e d   to  a  s u p e r v i s o r   v i a   l i n k   16  who  r e c e i v e s  

a c c o u n t s   summary  and  o p e r a t i n g   s t a t u s   d a t a   f rom  t h e  

S C U ( b ) .   Cash  f rom  the   s u p e r v i s o r   is   t r a n s m i t t e d   t o  

t he   bank  v i a   j o i n t   A .  

T i c k e t   O f f i c e   T i c k e t   I s s u e   M a c h i n e   (TOM) 

The  TOMs  of  t h e   s y s t e m   of  t he   i n v e n t i o n ,   a re   u s e d  

by  b o o k i n g   o f f i c e   c l e r k s   to  s e r v e   p a s s e n g e r s   t h r o u g h  

the  window  of  a  t i c k e t   o f f i c e ,   w i t h   any  of  the   t y p e s  

of  t i c k e t s   a v a i l a b l e   on  the   s y s t e m .   Each  c l e r k   h a s  

h i s   i n d i v i d u a l   a c c o u n t   r e c o r d s   m a i n t a i n e d   by  the  TOM 



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

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

i d e n t i t y   c a r d   and  i d e n t i f i c a t i o n   number   ( P I N ) .   T h e  

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

t h e   end  of   e a c h   s p e l l   of  d u t y ,   a t   t he   end  of   h i s   s h i f t  

and  w h e n e v e r   an  a b n o r m a l   e v e n t   has   o c c u r r e d   or  a  

t i c k e t   v a l u e   or  p e r i o d   has   c h a n g e d -   The  f u n c t i o n a l  

b l o c k   d i a g r a m   of  a  TOM  is  shown  in  F i g u r e   2.  The  TOM 

c o n s i s t s   of  an  i s s u i n g   u n i t   and  a  c o n s o l e   f o r   use   b y  

t h e   c l e r k .  

Two  t y p e s   of  p a r t i a l l y   p r e p r i n t e d   t i c k e t   s t o c k  

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

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

t h e   t i c k e t   r e q u e s t e d   by  t h e   o p e r a t o r .   T h i s   a l l o w s   a  

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

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

s h o r t - t e r m   t i c k e t s   s u c h   as  s i n g l e s   and  r e t u r n s .   T h e  

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

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

s u c h   i s s u e   as  r e q u i r e d .   The  t i c k e t s   a r e   s u p p l i e d   f r o m  

a  t i c k e t   o f f i c e   w indow  and  a  s c r e e n   on  t h e   c o n s o l e  

i n d i c a t e s   w h a t   i s   b e i n g   t r a n s a c t e d .   The  t i c k e t   i s s u i n g  

u n i t   i s s u e s   t he   t i c k e t   and  a  v i s u a l   d i s p l a y   a v a i l a b l e  

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



at   t he   t ime   the   t i c k e t   is  i s s u e d   or  t he   v a l u e   of  a  

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

A  t a l l y   r o l l   p r o v i d e d   on  the   c o n s o l e   p r i n t s   i n  

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

n o n - s t a n d a r d   t r a n s a c t i o n   such   as  one  w h e r e   t he   f a r e  

h a s   been   keyed   i n .   I t   a l s o   p r i n t s   t he   a c c o u n t s   w h i c h  

a r e   d i s p l a y e d   c o n c u r r e n t l y   on  the   s c r e e n   and  t h e  

summary   a c c o u n t s   f o r   c l e r k   s p e c i f i c a t i o n s   and  t r a f f i c  

d a y s .  

Each  TOM  r e l i e s   on  the   s t a t i o n   c o m p u t e r   (SC)  f o r  

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

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

of  t h e   SC  u n t i l   the   a u d i t   d a t a   c o l l e c t e d   e x c e e d s   t h e  

c a p a c i t y   of  the   m a c h i n e ,   a t   wh ich   p o i n t   i t   w i l l   go  o u t  

of  s e r v i c e .  

The  TOM  c o n s o l e   c o n s i s t s   of  a  k e y b o a r d ,   a  d i s p l a y  

s c r e e n   and  a  t a l l y   r o l l   p r i n t e r .   A  bank  of  k e y s   r e l a t e  

to  t he   m o s t   commonly   u s e d   f a r e s   and  d e p r e s s i o n   of  a  

key  c a u s e s   t he   t i c k e t   to  be  i s s u e d .   A  m o t h e r   bank  o f  

keys   a l l o w   t i c k e t s   of  any  t y p e   to  be  p r i n t e d   a n d  

i s s u e d .   Ten  n u m e r i c   k e y s   a r e   used   to  i n p u t   s u c h  

e n t r i e s   as  s t a t i o n   c o d e ,   e x p i r y   d a t e s   and  f a r e s ,   i f  



n e c e s s a r y .   F u r t h e r   k e y s   e n a b l e   c l e r k   a c c o u n t s   to  b e  

d i s p l a y e d   (or  p r i n t e d )   and  t i c k e t s   to  be  i n t e r p r e t e d .  

T h i s   l a s t   m e n t i o n e d   f u n c t i o n   e n a b l e s   a  t i c k e t   to  b e  

i n s e r t e d   in   t h e   t i c k e t   i s s u i n g   u n i t ,   i t s   m a g n e t i c   d a t a  

r e a d   o f f   and  d i s p l a y e d   on  t h e   s c r e e n .   O t h e r   k e y s   o n  

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

a p p a r a t u s -  

The  d i s p l a y   p r o v i d e s   an  i n d i c a t i o n   of  t he   t y p e   o f  

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

p r i c e -   I f   k e y s   a r e   d e p r e s s e d   in  an  i l l o g i c a l   o r d e r  

t h e n   a  w a r n i n g   l e g e n d   is   d i s p l a y e d   on  t h e   s c r e e n -  

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

and  s i g n  o f f -  

The  t a l l y   r o l l   p r i n t e r   i s   an  ink   r i b b o n   n e e d l e  

t y p e   p r i n t e r   and  p r i n t s   w h e n e v e r   a  s i g n   on  or   s i g n   o f f  

o c c u r s ,   i t   p r i n t s   a c c o u n t s   when  r e q u e s t e d   o r  

a u t o m a t i c a l l y   and  p r i n t s   t r a n s a c t i o n s   when  t h e   ' v a l u e  

as  k e y e d '   key   i s   d e p r e s s e d   e . g .   when  a  f a r e   i s  

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

t r a n s a c t i o n s   can  be  c h e c k e d .   The  p r i n t e r   c a n ,   o n  

r e q u e s t ,   p r i n t   any  s c r e e n   d i s p l a y .  



The  TOM  i s s u i n g   u n i t   p r o d u c e s   t he   t i c k e t   a n d  

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

f rom  the   TOM,  t he   o p e r a t o r   must   f i r s t   s i g n   on  b y  

t u r n i n g   a  key  to  'OPERATE'  as  a p p r o p r i a t e ,   " s w i p i n g "  

h i s   I . D .   c a r d   in  t he   s l o t   and  e n t e r i n g   h i s   p e r s o n a l  

i d e n t i f i c a t i o n   number   on  t he   p a n e l .   To  s i g n   o f f ,   t h e  

key  i s   t u r n e d   to  NORMAL.  T h i s   p a n e l   w i l l   a l s o   d i s p l a y  

t he   s t a t e   t he   m a c h i n e   is  in  and  e r r o r   c o d e s   r e l a t i n g  

to  the   m a c h i n e .  

The  t i c k e t s   a r e   c u t   f rom  a  r o l l   m o u n t e d   on  t h e  

t i c k e t   i s s u i n g   u n i t   of  t he   m a c h i n e .  

When  a  t i c k e t   is   r e q u e s t e d ,   t he   c u t   t i c k e t   p a s s e s  

u n d e r   a  p r i n t   head   t h a t   p r i n t s   the  i n f o r m a t i o n   one  o n e  

s i d e   of  the   s t o c k .   I t   is  t h e n   m a g n e t i c a l l y   e n c o d e d .  

The  code   on  t he   t i c k e t   is  t h e n   r ead   to  c h e c k   t h a t   t h e  

e n c o d i n g   is  c o r r e c t .   I f   i t   is  c o r r e c t   t h e  t i c k e t   i s  

s e n t   f o r w a r d   to  t h e   o p e r a t o r .   If   the   r e a d   a f t e r   w r i t e  

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

t i c k e t   i s   r e t u r n e d   v i a   a  d i v e r t e r   i n t o   a  c a p t u r e   b i n  

and  a  s e c o n d   t i c k e t   is  p r o d u c e d .   I f   t he   s e c o n d   t i c k e t  

f a i l s   a  t h i r d   is  p r o d u c e d ,   but   if   t h a t   f a i l s   t h e  

m a c h i n e   s h u t s   down.   T h i s   a r r a n g e m e n t   is  i n t e n d e d   t o  



cope   in  t h e  e v e n t   of  a  l o c a l   i m p e r f e c t i o n   in  t he   o x i d e  

c o a t i n g   of   t h e   t i c k e t   s t o c k .  

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

in  t h e   TOM  f o r   e a c h   t r a n s a c t i o n -   For   e a c h   t r a n s a c t i o n  

a  m e s s a g e   i s   s e n t   to  t he   SC  to  i n d i c a t e   t h a t   a  t i c k e t  

has   b e e n   p r o d u c e d .   A  r e c o r d   i s   k e p t   in  a  p o w e r - l o s s  

p r o t e c t e d   b a t t e r y   p r o t e c t e d   A u d i t   R e g i s t e r   in  t he   TOM 

of  t h e   t o t a l   v a l u e   of  t r a v e l   s o l d   and  a t   t he   end  o f  

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

t h a t   he  m u s t   r e c o n c i l e   w i t h   c a s h   t a k e n .   T h i s  

i n f o r m a t i o n   i s   a l s o   a v a i l a b l e   a t   t he   SCU.  A  s u p e r v i s o r  

can   use   h i s   c a r d   to   o b t a i n   e a c h   o p e r a t o r ' s   a c c o u n t   o n  

r e q u e s t   and  a l s o   a  summary   of  a c c o u n t s   f o r   a l l  

o p e r a t o r s   f o r   any  t r a f f i c   day  up  to  6  d a y s   p r e v i o u s l y  

A  d i s p l a y   p o s i t i o n e d   a t   t h e   window  f a c e s   t h e  

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

t r a n s a c t i o n -  

P a s s e n g e r   O p e r a t e d   M a c h i n e s   (POMS) 

T h e s e   c o n s i s t   of  few  f a r e   m a c h i n e s   (FFMs)  a n d  

m u l t i - f a r e   m a c h i n e s   (MFMs).  The  FFM  is  a  p a s s e n g e r  

o p e r a t e d   m a c h i n e   (POM)  d e s i g n e d   f o r   use   by  t h e  

e x p e r i e n c e d   p a s s e n g e r   who  knows  the   t i c k e t / f a r e   h e  



w a n t s   and  has   v a l i d   c o i n s   to  mee t   t h e . v a l u e   of  t h e  

t i c k e t .   T i c k e t   s e l e c t i o n   is  f rom  one  of  t e n   b u t t o n s  

on  the   f r o n t   p a n e l   of  the   m a c h i n e .   I t   is  a b l e   t o  

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

a v a i l a b l e .   The  f u n c t i o n a l   b l o c k   d i a g r a m   of  a  

m u l t i - f a r e   m a c h i n e   is  shown  in  F i g u r e   3  and  t h a t   of  a  

f e w - f a r e   m a c h i n e   in  F i g u r e   4.  The  m u l t i - f a r e   m a c h i n e  

(MFM)  is  a l s o   a  p a s s e n g e r   o p e r a t e d   m a c h i n e   (POM)  b u t  

is   i n t e n d e d   f o r   use  by  p a s s e n g e r s   who  do  n o t   know 

t h e i r   f a r e   and  who  a r e   u n a b l e   to  o b t a i n   a  t i c k e t   f r o m  

the   FFM.  The  MFM  a l l o w s   the   p a s s e n g e r   to  s e l e c t   f r o m  

a  number   of  d e s t i n a t i o n s   and  t i c k e t   t y p e s .   The  f a r e   t o  

be  p a i d   is  d i s p l a y e d   to  the  p a s s e n g e r   and  i t   is  a b l e  

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

i s s u e   c h a n g e   when  a v a i l a b l e .  

Both  t y p e s   of  POMs  use  t he   same  i d e n t i t y   c a r d   a n d  

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

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

t h e   m a c h i n e s .  

F e w f a r e   M a c h i n e  

In  o p e r a t i o n ,  t h e   p a s s e n g e r   p r e s s e s   the   b u t t o n  

c o r r e s p o n d i n g   to  the   t i c k e t   he  w i s h e s   to  p u r c h a s e .  

The  amoun t   to  pay  is  d i s p l a y e d   on  a  red   LED  d i s p l a y  



and  he  is  i n v i t e d   to  i n s e r t   c o i n s ;   5p,  lOp,   20p,   5 0 p  

and  100p  c o i n s   a r e   a c c e p t e d -   As  money  is   i n s e r t e d   t h e  

" a m o u n t   to  pay"   d i s p l a y   i s   d e c r e m e n t e d   and  when  z e r o  

t h e   m a c h i n e   w i l l   i s s u e   t h e   t i c k e t .   The  m a c h i n e   i s  

a b l e   to  s u p p l y   5p,  l O p ,   20p ,   50p  c o i n s   in  c h a n g e   w h e n  

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

t u b e s .   T h e s e   t u b e s   c a p t u r e   i n s e r t e d   c o i n s .   I f   m o r e  

t h a n   t he   r e q u i r e d   money   i s   i n s e r t e d   in   " c h a n g e   g i v e n "  

mode,   t h e n   the   a p p r o p r i a t e   c h a n g e   is   d i s p e n s e d   w i t h  

t h e   t i c k e t -   I f   i t   i s   in  " e x a c t   money"   mode ,   and  m o r e  

t h a n   t h e   r e q u i r e d   a m o u n t   of  money  is   i n s e r t e d ,   n o  

t i c k e t   i s   i s s u e d   and  a l l   t h e   money  is   r e t u r n e d .   T h e  

m a c h i n e   c h a n g e s   a u t o m a t i c a l l y   b e t w e e n   " c h a n g e   g i v e n "  

and  " e x a c t   money"   modes   when  the   c o r r e c t   c o n d i t i o n s  

e x i s t .  

I f   t h e   p a s s e n g e r   c h o o s e s   to  i n s e r t   money  b e f o r e  

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

p a i d   u n t i l   a  b u t t o n   i s   p r e s s e d ,   when  i t   c o n t i n u e s   a s  

b e f o r e .  

A  " C a n c e l "   b u t t o n   w i l l   s t o p   a  t r a n s a c t i o n ,   c l e a r  

t h e   d i s p l a y   and  r e t u r n   the   v a l u e   of  c a s h   i n s e r t e d ,  

p r o v i d e d   p r o d u c t i o n   of  t h e   t i c k e t   has   n o t   s t a r t e d .  



A  " C a l l   A s s i s t a n c e "   b u t t o n   i n d i c a t i o n   is   p r o v i d e d  

at   t h e   SCU  and  s o u n d s   a  w a r n i n g   b u z z e r   in  t he   t i c k e t  

o f f i c e .   A  f l a s h i n g   l i g h t   a s k s   t he   p a s s e n g e r   to  w a i t  

by  t he   m a c h i n e .   The  w a r n i n g   i s   c a n c e l l e d   by  p r e s s i n g  

a  b u t t o n   f i t t e d   on  top  of  t he   m a c h i n e .  

A  "CLOSED"  s i g n   i n d i c a t e s   when  the   m a c h i n e   i s   n o t  

in  s e r v i c e   and  c o i n s   c a n n o t   be  i n s e r t e d   when  t h i s  

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

The  t i c k e t   and  c h a n g e   a r e   d e l i v e r e d   to  a  b o w l .  

The  p a p e r   i s  m o u n t e d   in  a  s i m i l a r   f a s h i o n   to  t h e   TOM. 

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

t he   TOM  and  mos t   p a r t s   a r e   i n t e r c h a n g e a b l e .  

The  f e w f a r e   m a c h i n e   d o e s   no t   r e l y   on  the   SC  a n d  

w i l l   s t a n d   a l o n e   i f   t he   SC  has   f a i l e d .   H o w e v e r ,   i n  

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

d a t a   to  t h e   SC  a t   i n t e r v a l s   and  a t   s i g n   on,   and  w i l l  

r e c e i v e   new  f a r e s   t a b l e   i n f o r m a t i o n .   I f   t he   SC  is   n o t  

o p e r a t i n g   p r o p e r l y   t h e n   up  to  28  s i g n - o n s   can  b e  

a c h i e v e d .   In  t h i s   c a s e   t r a n s a c t i o n   d a t a   and  the   v i t a l  

d a t a   is  s t o r e d   in  the   A u d i t   R e g i s t e r .   A  d i s p l a y   o n  

the   s e r v i c e   p a n e l   w i l l   i n d i c a t e   t he   number   of  s i g n - o n s  

t h a t   r e m a i n   b e f o r e   the   s t o r e   i s   f i l l e d .  



At  e a c h   s i g n  o n ,   w h a t e v e r   t h e   s t a t e   of  t he   SC,  a  

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

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

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

o p e r a t o r   a g a i n s t   t h e   money  r e m o v e d .  

The  i n f o r m a t i o n   c o n c e r n i n g   w h a t   t i c k e t s   t o  

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

r e c e i v e d   f r o m   t h e   SC.  At  a  f a r e   c h a n g e   t h i s   i s  

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

SC.  T h i s   command  can   be  p r o g r a m m e d   in   a d v a n c e   a n d  

r e q u i r e s   no  o p e r a t i n g   or  m a i n t e n a n c e   s t a f f   a c t i o n   a t  

t h e   t i m e   of  i m p l e m e n t a t i o n ,   and  a t   t h e   same  t i m e  

b u t t o n   l e g e n d s   h a v e   to  be  a l t e r e d .  

M u l t i   F a r e   M a c h i n e  

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

p a s s e n g e r   who  d o e s   n o t   know  h i s   f a r e   or  p e r h a p s   w i s h e s  

to  p a y   w i t h   f i v e   p o u n d   n o t e s .   I t   h a s   a  b u t t o n   f o r  

e v e r y   s t a t i o n   and  e i g h t   b u t t o n s   f o r   e i g h t   t y p e s   o f  

t i c k e t .   I t   i s   t w i c e   t h e   w i d t h   of   t h e   f e w f a r e   m a c h i n e  

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

f e w f a r e   and  TOM  day  t i c k e t s .  



The  p a s s e n g e r   f i r s t   p r e s s e s   t he   b u t t o n   c o r r e s p o n d i n g  

to  t he   s t a t i o n   he  w i s h e s   to  t r a v e l   to  and  i t s   name  i s  

d i s p l a y e d   on  a  p l a s m a   d i s p l a y .   He  t h e n   p r e s s e s   one  o f  

t he   e i g h t   t i c k e t   t y p e   b u t t o n s   and  t h i s   is   d i s p l a y e d  

s i m i l a r l y .   The  f a r e   is   d i s p l a y e d   and  a  s h u t t e r   a c r o s s  

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

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

the   c o r r e c t   s e q u e n c e   of  o p e r a t i o n .  

The  p a s s e n g e r   can  now  i n s e r t   e i t h e r   5p,  lOp,   2 0 p ,  

50p  or  100p  c o i n s   i n t o   the   s l o t   or  f i v e   pound   n o t e s  

i n t o   the   n o t e   a c c e p t o r .   As  c o i n s   or  n o t e s   a r e  

a c c e p t e d ,   t he   " a m o u n t   to  pay"   d i s p l a y   i s   d e c r e m e n t e d  

and  c h a n g e   is   g i v e n   and  t i c k e t s   a r e   i s s u e d   in  t he   s a m e  

m a n n e r   as  t h e  f e w f a r e   m a c h i n e .  

U n l i k e   the   f e w f a r e   m a c h i n e ,   t h e   p a s s e n g e r   c a n n o t  

i n s e r t   money  b e f o r e   s e l e c t i n g   a  t i c k e t   t y p e .  

" E x a c t   M o n e y " / " C h a n g e   G i v e n "   s i g n s   a n d  

" C a n c e l " / " C a l l   A s s i s t a n c e "   b u t t o n s   a r e   s i m i l a r   to  t h e  

f e w f a r e ,   as  is   the   t i c k e t / c h a n g e   b o w l .  



I n s e r t i o n   of  f i v e   p o u n d   n o t e s   has   to   be  one  o f  

two  p a r t i c u l a r   ways  r o u n d   as  shown  on  t h e   e n t r y   m o u t h .  

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

d i s t r i b u t i o n   p a t t e r n   i t   i s   r e t u r n e d   by  r e v e r s i n g   i t  

o u t   of  t h e   m o u t h .   I f   a c c e p t e d   i t   i s   h e l d   in   e s c r o w  

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

r e t u r n e d   t h r o u g h   a  s l o t   l o w e r   down  t h e   m a c h i n e .   I f  

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

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

s u p p l y   5p ,   10p ,   50p  and  100p   c o i n s   in  c h a n g e   when  a  

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

t u b e s ;   as  w i t h   t h e   f e w f a r e   m a c h i n e .  

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

in  t u b e s .   T h e s e   can   be  e m p t i e d   to  t h e   c o i n   v a u l t   w h e n  

c a s h   s e r v i c i n g   i f   r e q u i r e d .  

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

t h a t   of  t h e   f e w f a r e   m a c h i n e   as  a r e   many  of  t h e  

e l e c t r o n i c   c o m p o n e n t s   i n c l u d i n g   t h e   A u d i t   R e g i s t e r .  

T h e  m u l t i - f a r e   m a c h i n e   can   o p e r a t e   w i t h o u t   a  

s t a t i o n   c o m p u t e r   (SC)  b u t   w i l l   t h e n   a c c e p t   up  to  28 

s i g n - o n s   b e f o r e   g o i n g   o u t   of  s e r v i c e ,   l i k e   t h e  

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



m u l t i f a r e   m a c h i n e   a p p e a r   on  the   same  p r i n t e r   as  t h e  

f e w f a r e   m a c h i n e .  

W h e n  f i r s t   s w i t c h e d   on  the   m u l t i - f a r e   m a c h i n e  

r e l i e s   on  t h e   SC  f o r   t he   f a r e   t a b l e s   t h a t   i t   r e q u i r e s  

to  o p e r a t e .   When  a  f a r e   c h a n g e   o c c u r s ,   t h e s e   t a b l e s  

a r e   r e p l a c e d   by  a  new  s e t   on  command  f rom  t h e   S C .  

T h i s   command  can   be  p r o g r a m m e d   in  a d v a n c e   and  n o r m a l l y  

r e q u i r e s   no  o p e r a t i n g   or  m a i n t e n a n c e   s t a f f   a c t i o n   a t  

t he   t ime   of  i m p l e m e n t a t i o n .  

C e n t r a l   S u p e r v i s o r y   F a c i l i t i e s  

A  number   of  c e n t r a l i s e d   f a c i l i t i e s   a r e   p r o v i d e d  

to  a low  s t a f f   to  m o n i t o r ,   c o n t r o l   and  m a i n t a i n   v a r i o u s  

e l e m e n t s   of  t h e   s y s t e m .   These   f a c i l i t i e s   i n c l u d e   t h e  

o p e r a t i o n s   c o n t r o l   c e n t r e   (OCC)  ( F i g u r e   1)  w h i c h  

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

o v e r a l l   s y s t e m ,   t h e   e n g i n e e r i n g   r e p o r t   c e n t r e   (ERC) 

wh ich   c o n t r o l s   t h e  m a i n t e n a n c e   and  r e p a i r   of  t h e  

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

c o m p u t e r s   ( S C ' s )   p e r i p h e r a l s   and  d e v i c e s   b u t   e x c l u d i n g  

modems  and  c o m m u n i c a t i o n s   l i n e s ,   and  a  s y s t e m   r e p o r t  

c e n t r e   (SRC)  w h i c h   c o n t r o l s   the   m a i n t e n a n c e   and  r e p a i r  

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

s i t e   bu t   e x c l u d i n g   modems  and  c o m m u n i c a t i o n s   l i n e s .  



To  m e e t   t h e s e   o p e r a t i o n a l   r e q u i r e m e n t s ,   t h e  

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

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

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

i m m e d i a t e   h i s t o r y .   T h i s   i n f o r m a t i o n   i s   a v a i l a b l e   t o  

OCC  and  ERC  s t a f f   on  an  e n q u i r y   b a s i s   and  a l s o   as  a  

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

t h a t   r e q u i r e   p r o m p t   a t t e n t i o n   f rom  t h e   s t a f f ,   a l a r m s  

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

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

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

d e v e l o p m e n t   f a c i l i t y   and  to  u p d a t e   s t a f f   b l a c k - l i s t s  

and  s t a t i o n   a l i a s i n g   a c r o s s   the   w h o l e   n e t w o r k   v i a   t h e  

o p e r a t i o n s   c o n t r o l   c e n t r e   ( O C C ) .  

(a)  O p e r a t i o n s   C o n t r o l   C e n t r e   (OCC) 

The  O p e r a t i o n s   C o n t r o l   C e n t r e   (OCC  F i g u r e   1  

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

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

The  OCC  m o n i t o r s   t h e   TOM's ,   t h e   MFM's ,   t h e   F F M ' s ,   t h e  

S t a t i o n   C o m p u t e r s   ( S C ' s )   and  a s s o c i a t e d   S t a t i o n  

C o n t r o l   U n i t s   ( S C U ' s ) ,   t he   c e n t r a l   c o m p u t e r s   a n d  

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

In  a d d i t i o n ,   t h e   (OCC)  m o n i t o r s   and  c o n t r o l s   t h e  



TOM's,   MFM's,   FFM's  and  any  g a t i n g   u n i t s   of  t h e  

s y s t e m .  

Each  of  t he   c o m p o n e n t s   of  t he   s y s t e m   is  a b l e   t o  

s i g n a l   any  s i g n i f i c a n t   s t a t u s   c h a n g e   to  t he   C o n t r o l  

C e n t r e   (OCC),  and  t h e s e   c h a n g e s   a r e   u s e d   to  u p d a t e   a  

d a t a b a s e   w h i c h   c o n t a i n s   t he   c u r r e n t   s t a t u s   of  e a c h  

c o m p o n e n t   of  the   s y s t e m ,   a  log   of  a l l   s t a t u s   c h a n g e s  

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

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

t he   day  b e f o r e   t h e   p r e v i o u s   d a y .  

S i g n i f i c a n t   s t a t u s   c h a n g e s   a r e   s t a t u s   c h a n g e s  

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

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

d e t e c t e d   by  a  s t a t i o n   c o m p u t e r   f a i l u r e ,   and  s t a t u s  

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

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

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

i n c l u d e   t e x t   i n p u t   f r o m   t h e  E n g i n e e r i n g   R e p o r t   C e n t r e  

(ERC)  e . g .   a c t i o n   t a k e n   to  r e p a i r   a  d e v i c e ,   c a u s e   o f  

f a u l t ,   and  m e s s a g e s   s e n t   f rom  s t a t i o n s   to  the   c e n t r e  

or  f rom  the   c e n t r e   to  s t a t i o n s   on  u s e r   c o m m a n d .  



(b)  E n g i n e e r i n g   R e p o r t   C e n t r e   (ERC) 

The  ERC  ( F i g u r e   1)  h a s   a  number   of  c o m p u t e r  

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

c o n d i t i o n s   in  t he   c o m p o n e n t s  o f   t he   s y s t e m ,   a n d  

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

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

c o m p o n e n t s   o f  t h e   s y s t e m .  

(c)  S y s t e m   R e p o r t   C e n t r e  

The  S y s t e m   R e p o r t   C e n t r e   (SRC)  ( F i g u r e   1)  has   a  

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

c o m p u t e r s -   T h e s e   c o n s o l e s   a r e   u s e d   by  t he   s y s t e m   t o  

r e p o r t   s i g n i f i c a n t   h a r d w a r e   or  s o f t w a r e   c o n d i t i o n s   a n d  

to   a c c e p t   o p e r a t o r   c o m m a n d s   to  c o n t r o l   t he   c e n t r a l  

a n d  s t a t i o n   c o m p u t e r   (SC)  s y s t e m s   ( e . g .   to  l o a d  

m a g n e t i c   t a p e ) .  

R e v e n u e   A u d i t   T r a i l  

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

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

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

M a n a g e m e n t   I n f o r m a t i o n   S y s t e m   f o r   p r o c e s s i n g   a n d  

r e p o r t   g e n e r a t i o n .   A  b a c k - u p   p a t h   v i a   an  a d j a c e n t  

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

a c c o u n t i n g   d a t a   in  t h e   e v e n t   of  a  f a i l u r e   of  the   d i r e c t  



c o m m u n i c a t i o n s   b e t w e e n   t h e   s t a t i o n   l e v e l   and  t h e  

c o m p u t e r   c e n t r e .  

The  l o g i c a l   a u d i t   t r a i l   i s   shown  in  F i g u r e   7 .  

At  the   s t a t i o n   l e v e l   t he   t i c k e t   m a c h i n e s   r e t a i n  

e s s e n t i a l   a c c o u n t i n g   d a t a   in  s e c u r e   a u d i t   r e g i s t e r s .  

Each  t i c k e t   m a c h i n e   k e e p s   a t   l e a s t   two  i n d e p e n d e n t l y  

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

c a s e   of  POMs,  r e c o r d s   a r e   k e p t   of  t o t a l   c a s h   a c c e p t e d ,  

k e p t   c a s h   w h e r e   no  t i c k e t   was  i s s u e d   and  c a s h   b y  

d e n o m i n a t i o n .   As  a  r e s u l t ,   t h e   t i c k e t   m a c h i n e   c a n  

p e r f o r m   an  i n t e r n a l   a c c o u n t   r e c o n c i l i a t i o n   and  in  a  

POM,  a  c a s h   r e c o n c i l i a t i o n .   The  a c c o u n t   d e t a i l s   a r e  

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

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

i d e n t i f i c a t i o n   n u m b e r s .   On ly   b o o k i n g   c l e r k s   a n d  

s u p e r v i s o r s   would   be  a u t h o r i s e d   in  t h i s   c o n t e x t .  

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

and  the   summary  a c c o u n t s   a r e   s e n t   to  the   C o m p u t e r  

C e n t r e   and  a c k n o w l e d g e d   back   to  the   t i c k e t   m a c h i n e s .  

Only  when  an  a c k n o w l e d g e m e n t   has  been   r e c e i v e d   f r o m  

the   C e n t r e   and  from  the   s u p e r v i s o r   l o c a l l y   w i l l   t h e  

t i c k e t   m a c h i n e   d i s c a r d   the   a c c o u n t s   d a t a .  



P a s s e n g e r s   p r e s e n t   c a s h   to  t h e   POMs  or  b o o k i n g  

c l e r k   and  r e c e i v e   t i c k e t s   in   r e t u r n .  

The  b o o k i n g   c l e r k   r e c e i v e s   c a s h   f r o m   p a s s e n g e r s  

in   e x c h a n g e   f o r   t i c k e t s   and  f r o m   s e r v i c i n g   t h e   POMs.  

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

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

i d e n t i f i c a t i o n   n u m b e r   ( P I N ) .   T h e s e   a c c o u n t s   a r e   u s e d  

to  r e c o n c i l e   w i t h   c a s h   c o l l e c t e d   f rom  e a c h   POM 

s e r v i c i n g   and  TOM  s p e l l / d u t y .   The  a c c o u n t s . a n d   c a s h  

a r e   p a s s e d   to  t he   s u p e r v i s o r -  

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

t h e   b o o k i n g   c l e r k s   and  a l s o   r e c e i v e s   A c c o u n t s  

S u m m a r i e s   f rom  t h e   t i c k e t   m a c h i n e s   ( v i a   t h e   SCU 

P r i n t e r )   a g a i n s t   h i s   i d e n t i t y   c a r d   and  PIN.   T h e  

s u p e r v i s o r   r e c o n c i l e s   t h e   a c c o u n t s / c a s h   a t   s t a t i o n  

l e v e l   and  b a n k s   t h e   c a s h .  

A c c o u n t s   and  t r a n s a c t i o n   d a t a   r e c e i v e d   a t   t h e  

D a t a   O u t p u t   C e n t r e   can   be  u s e d   to  r e p r o d u c e   a n  

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



The  A c c o u n t s   O f f i c e   r e c e i v e s   t he   a c c o u n t s   r e p o r t s  

f rom  the   CRS  s t a t e m e n t s   f rom  t he   bank  and  c o n t r o l   o f  

the  c a s h   b a n k e d   by  a l l  t h e   s u p e r v i s o r s .   The  A c c o u n t s  

O f f i c e   r e c o n c i l e s   t he   a c c o u n t s   a g a i n s t   the   b a n k  

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

as  a p p r o p r i a t e .  

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

c r e a t e d   by  the   t i c k e t   i s s u e   m a c h i n e s   f o r  e a c h   t i c k e t  

i s s u e d .   T h e s e   a r e   s t o r e d   in  a  n o n - v o l a t i l e   memory  a n d  

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

c o m p u t e r s .   In  the   e v e n t   t h a t  t h e   t r a n s a c t i o n   s t o r e   f o r  

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

r e c o r d s   o v e r w r i t e   p r e v i o u s l y   s t o r e d   r e c o r d s   ' o l d e s t  

f i r s t ' .   The  t r a n s a c t i o n   s t o r e   s i z e s   fo r   e ach   t y p e   o f  

t i c k e t   i s s u e   m a c h i n e   have   b e e n   e s t i m a t e d   to  b e  

s u f f i c i e n t   fo r   a  w o r s t   c a s e   48  h o u r s   u s e .  

T h e  L o g i c a l   T r a i l   d e s c r i b e d   is   i m p l e m e n t e d  

p h y s i c a l l y   as  a  P r i m a r y   T r a i l   and  a  S e c o n d a r y   T r a i l .  

These   a r e   i l l u s t r a t e d   in  F i g u r e   8 .  

(a)  P r i m a r y   T r a i l :   The  P r i m a r y   T r a i l   is   m a r k e d  

(1)  in  F i g u r e   8  and  is  t he   p a t h   t a k e n   by  a u d i t   d a t a  

when  the   e n d - t o - e n d   c o n n e c t i o n   is   a v a i l a b l e .  



(b)  S e c o n d a r y   T r a i l :   The  o p t i o n a l   S e c o n d a r y  

T r a i l   i s   m a r k e d   (2)  in  F i g u r e   8.  S e c o n d a r y   T r a i l s   a r e  

a v a i l a b l e   in  t h e   c a s e   of  f a i l u r e s   of   t h e   f o l l o w i n g :  

d e v i c e   to   S t a t i o n   C o m p u t e r   l i n k   f a i l e d   ( e i t h e r )  

S t a t i o n   C o m p u t e r   f a i l e d   ( e i t h e r )  

d e v i c e   to  S t a t i o n   C o m p u t e r   l i n k   f a i l e d   ( e i t h e r  

and  S t a t i o n   C o m p u t e r   f a i l e d   ( o t h e r )  

F r o n t   End  P r o c e s s o r   to  S t a t i o n   C o m p u t e r   l i n k  

f a i l e d  

F r o n t   End  P r o c e s s o r   f a i l e d   (one  o n l y ) .  

S u m m a r i s i n g   t h e   a b o v e ,   t he   POMs  and  TOMs  c o m m u n i c a t e  

w i t h   t h e   s t a t i o n   c o m p u t e r   (SC).   P a s s e n g e r   g a t e s   a r e  

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

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

The  TOM's  t h e   p a s s e n g e r   g a t e s   and  t h e   P O M ' s ,   s e n d  

d e t a i l s   of  t r a n s a c t i o n s   to  t he   SC.  The  SC  in  t u r n  

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

d a t a   f rom  a l l   s t a t i o n s   and  s t o r e   t h e   d a t a   f o r   t h e  

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

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

TOMs  and  m u l t i - f a r e   m a c h i n e s   (MFMs)  of   t h e   POMs  v i a  

t he   s t a t i o n   c o m p u t e r   ( S C ) .  



As  shown  in  F i g u r e   1,  t e r m i n a l s   a re   p r o v i d e d  

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

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

S t a t i o n   C o n t r o l   U n i t s   ( S C U ' s )   a r e   p r o v i d e d   a t  

e a c h   s t a t i o n   (SCU(b)  of  F i g u r e   1)  and  c o m m u n i c a t e  

t h r o u g h   the   S C  w i t h   t h e   POM's  and  p a s s e n g e r   g a t e s   t o  

e n a b l e   them  to  be  m o n i t o r e d   and  c o n t r o l l e d   f rom  t h e  

c l e r k ' s   p o s i t i o n   in  t he   t i c k e t   o f f i c e ,   or  f rom  a n o t h e r  

SCU  in  the   t i c k e t   h a l l   (SCU(a)   of  F i g u r e   1)  by  a  

s u p e r v i s o r .   In  a d d i t i o n   a  p r i n t e r   i s   i n s t a l l e d   t o  

p r o v i d e   a  p r i n t o u t   of  TOM's  and  POM  a u d i t   d a t a   f o r  

l o c a l   r e c o n c i l i a t i o n   of  t he   s t a t i o n   l e v e l   a c c o u n t s .  

P a s s e n g e r   G a t e s  

T h e  p a s s e n g e r   g a t e s   a r e   d e s i g n e d   to  open  o n l y  

when  a  v a l i d   t i c k e t   is  i n s e r t e d   ( a l t h o u g h   t h e   O p e r a t o r  

can  open  them  m a n u a l l y   v i a   t h e   S C U ' s ) .   The  r e v e r s i b l e  

g a t e   can  be  o p e r a t e d  i n   e n t r y   or  e x i t   mode  u s i n g   a  

d i f f e r e n t   t r a n s p o r t e r   and  s e t   of  d o o r s   in  each   c a s e .  

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

p a s s a g e   of  p e o p l e   t h r o u g h   t he   g a t e s .   The  g a t e s   a n d  

g a t i n g   m e c h a n i s m   may  be  of  t h e   t y p e   d e s c r i b e d   in  GB 

P a t e n t s   Nos.   1 4 3 6 7 1 2   and  1 3 9 7 1 8 6 .   A  t y p i c a l   g a t i n g  

d e v i c e   l a y o u t   is  shown  in  F i g u r e   6 .  



The  p a s s e n g e r   i n s e r t s   the   t i c k e t   in  t h e   e n t r y  

s l o t   on  t h e   r i g h t   h a n d   s t a n c h i o n   as  he  e n t e r s .   T h e  

t i c k e t   i s   t a k e n   by  t h e   f i r s t   s e t   of  r o l l e r s   i n t o   t h e  

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

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

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

n o t .   I f   i n v a l i d ,   t h e   g a t e   r e t u r n s   t he   t i c k e t   to  t h e  

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

r e a d i n g   " S e e k   A s s i s t a n c e "   and  s o u n d s   an  a u d i b l e  

w a r n i n g .   To  a i d   s t a f f   a  two  d i g i t   code   on  t h e   s i d e   o f  

t h e   g a t e   i n d i c a t e s   why  t h e   t i c k e t   was  r e j e c t e d   and  t h e  

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

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

t h e   e n c o d e d   d a t a   to  be  r e w r i t t e n   on  t h e   t i c k e t .   T h e  

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

by  p e r f o r m i n g   a  r e a d - a f t e r - w r i t e   c h e c k .   I f   t h i s   i s  

t h e   c a s e ,   t h e   t i c k e t   i s   r e t u r n e d   to  the   p a s s e n g e r   v i a  

t h e   f a r   s l o t   and  a  s i g n   i s   i l l u m i n a t e d   s a y i n g   " T a k e  

T i c k e t " .   When  t h e   t i c k e t   i s   t a k e n   t h e   d o o r s   o p e n  

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

t h e   e r r o r   d i s p l a y   s h o w s   "00"  i n d i c a t i n g   no  e r r o r -  

The  i n f r a - r e d   b e a m s   e n s u r e   t h a t   the   g a t e   c l o s e s  

o n l y   when  t he   p a s s e n g e r   has   p a s s e d .   Up  to  t h r e e  

c r e d i t s   can   be  s t o r e d   w h i c h   wou ld   keep   t h e   g a t e s   o p e n  



f o r   t he   p a s s a g e   of  t h r e e   p e o p l e   and  t h e n   c l o s e .   I f  

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

p r e d e t e r m i n e d   t i m e   e . g .   15  s e c o n d s   ( t a b l e   l o a d a b l e  

p a r a m e t e r ) .   The  i n f r a - r e d   beams  p a s s   t h r o u g h   t h e  

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

t he   o t h e r   s i d e   o f  t h e   w a l k w a y .  

I f   the   t i c k e t   i n s e r t e d   is   r e c o g n i s e d   as  a  C h i l d  

T i c k e t   a  lamp  a b o v e   the   g a t e   is  i l l u m i n a t e d   and  a n  

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

u s i n g   C h i l d   T i c k e t s .  

The  l o g i c   e m p l o y e d   to  use  t he   p h o t o c e l l   d a t a   t o  

c o n t r o l   t he   d o o r s   is  c o m p l e x .   S h o u l d   a  p e r s o n   t r y   t o  

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

w i l l   s ound   and  a  t i c k e t   e n t r y   s h u t t e r   c l o s e s   t o  

p r e v e n t   t i c k e t s   f rom  b e i n g   i n s e r t e d   and  h e n c e   p r e v e n t  

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

b e t w e e n   the   t i m e   a  t i c k e t   is   i n s e r t e d   and  r e m o v e d ,  

t h i s   p r e v e n t s   two  t i c k e t s   f rom  b e i n g   in  t h e  

t r a n s p o r t e r  a t   t h e   same  t i m e .   The  s h u t t e r   a l s o   c l o s e s  

when  t h r e e   c r e d i t s   have   been  a c c u m u l a t e d .  



The  d o o r s ,   when  c l o s e d   a r e   l o c k e d   in  p l a c e   s u c h  

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

them  o p e n .   A  h i g h   f o r c e ,   e q u i v a l e n t   to  a  p e r s o n  

h i t t i n g   t hem  v e r y   h e a v i l y   w i l l   j u s t   open   t h e m ;   t h i s  

f e a t u r e   i s   i n t e n d e d   to   p r e v e n t   i n j u r y   to  p a s s e n g e r s  

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

On  t h e   e x i t   s i d e ,   v a l i d   t i c k e t s   w h i c h   g i v e   a  

c r e d i t   and  h a v e   no  f u r t h e r   v a l i d i t y   a r e   c a p t u r e d   i n  

a  t i c k e t   b i n -  

S t a t i o n   C o n t r o l   U n i t   (SCU)  &  P r i n t e r  

To  e n a b l e   s t a t i o n   s t a f f   to  m o n i t o r   and  c o n t r o l  

t h e   o p e r a t i o n   of   g a t e s   and  POMs  and  to  p r o v i d e   a  POM 

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

C o n t r o l   U n i t s   ( S C U ' s )   s u p p o r t e d   by  t h e   SC  w h i c h   i s  

c o n n e c t e d   by  m u l t i - d r o p p e d   l i n e s   to   t h e   POM's  a n d  

g a t e s .   I t s   i n t e r f a c e   w i t h   t he   o p e r a t o r s   i s   by  m e a n s  

of  two  d i s p l a y  t e r m i n a l s ,   one  in  t h e   t i c k e t   o f f i c e  

n e a r   t h e   b o o k i n g   c l e r k s   p o s i t i o n   and  one  in  t h e   t i c k e t  

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

VDU's  w i t h   a d a p t e d   k e y b o a r d s .  



A  p r i n t e r   p r o d u c e s   t he   POM  c a s h   s e r v i c e   r e p o r t s   a n d  

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

O p e r a t i o n   of  T i c k e t   O f f i c e   S t a t i o n   C o n t r o l   U n i t  

The  T i c k e t   O f f i c e   SCU  i n d i c a t e s   v a n d a l i s m   ( b a c k  

d o o r   o p e n e d   w i t h o u t   a  v a l i d   s i g n ) ,   Out  of  S e r v i c e   o r  

F a u l t ,   in  t e s t  m o d e ,   in  e x a c t   f a r e   mode ,   c a s h  

s e r v i c i n g  i n   p r o g r e s s ,   c a s h   f u l l   ( v a u l t   80%  f u l l ) ,  

c h a n g e   low,   p a p e r   low  (one  r o l l  o u t ) ,   a s s i s t a n c e  

r e q u i r e d ,   l i n k   b e t w e e n   t h e   POM  and  t h e   SC  n o t  

f u n c t i o n i n g .  

For  each  g a t e   t he   SCU  shows  when  a  g a t e   i s   ou t   o f  

s e r v i c e   or  has  a  f a u l t ,   or  when  i t   is   in  t e s t   m o d e .  

The  k e y b o a r d   e n a b l e s   t he   o p e r a t o r   to  c h a n g e   the   g a t e  

f rom  e n t r y   to  e x i t   (or  v i c e   v e r s a )   or  o f f   ( a l l   d o o r s  

s h u t )   or  r e l e a s e d   ( w h i c h   o p e n s   them  f o r   as  l o n g   as  t h e  

a p p r o p r i a t e   key  i s   d e p r e s s e d ) .  

A n o t h e r   s e t   of  k e y s   can   be  u s e d   to  c h a n g e   t he   l e v e l   o r  

l o g i c   c h e c k s   made  on  e a c h   t i c k e t .   For  i n s t a n c e ,  

" a c c e p t   a l l   t i c k e t s   i n w a r d s "   w i l l   g i v e   c r e d i t   to  a n y  

t i c k e t   p r e s e n t e d   p r o v i d e d   i t   is  c o d e d .   Thus  i t   w i l l  

no t   check   fo r   d a t e ,   r e - u s e ,   e t c .   and  is   u s e f u l   w h e n  



t h e   c o r r e c t   t a b l e s   a r e   u n a v a i l a b l e   or  f a u l t y   t i c k e t s  

a r e   known  to  be  in  t he   s y s t e m .  

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

T i c k e t s   f r o m   o p e r a t i n g   t h e   g a t e s .  

The  s e p a r a t e   e m e r g e n c y   o p e n   c o n t r o l   r e m o v e s   t h e  

a i r   f rom  t h e   g a t e s   and  a l l o w s   p a s s e n g e r s   to  push   p a s t -  

T h i s   f e a t u r e   is   f o r   e m e r g e n c i e s   r e q u i r i n g   p a s s e n g e r s  

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

O p e r a t i o n   of  T i c k e t   H a l l   S t a t i o n   C o n t r o l   U n i t s  

The  T i c k e t   H a l l   SCU(a)   F i g u r e   1,  is   s i m i l a r   t o  

t h e   T i c k e t   O f f i c e   SCU(b)  b u t   b e i n g   in   t h e   p a s s e n g e r  

a r e a ,   i t   h a s   a  l o c k a b l e   c o v e r .   A l s o ,   t h e   f a c i l i t i e s  

a r e   s o m e w h a t   d i f f e r e n t .  

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

POM  e . g .   P r e p a r a t i o n s ,   C h a n g e   Low,  Cash   F u l l   and  C a s h  

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

m o n i t o r   t i c k e t s   t h r o u g h   t h e   g a t e s -   To  a c h i e v e   t h i s   a  

s e l e c t i o n   of  keys   a r e   p r e s s e d   c o r r e s p o n d i n g   to  t h e  

t y p e   of  t i c k e t   t he   s u p e r v i s o r   w i s h e s   to  m o n i t o r ,   s u c h  

as  p r i v i l e g e   t i c k e t s .   E i g h t   t y p e s   of  t i c k e t   can  b e  

m o n i t o r e d   and  more   t h a n   one  c an   be  m o n i t o r e d   a t   o n c e  



i f   r e q u i r e d .   When  a  t i c k e t   of  the   t y p e   s e l e c t e d   i s  

u s e d   in  a  g a t e   a  s m a l l   a r r o w   is  i l l u m i n a t e d   p o i n t i n g  

to  t he   r e l e v a n t   g a t e   f rom  the   s i d e   w h e r e   t h e   p a s s e n g e r  

l e a v e s   i t .   T h u s ,   when  the   l i g h t   is  i l l u m i n a t e d   t h e  

s u p e r v i s o r   is  a w a r e   of  t he   t y p e   of  t i c k e t   b e i n g   u s e d .  

P r i n t e r  

The  p r i n t e r ,   h o u s e d   in  the  POM  e n c l o s u r e ,   w i l l   p r i n t  

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

c o m p l e t e d   by  an  o p e r a t o r .   T o t a l   c a s h   and  t o t a l   t i c k e t  

s a l e s   a r e   i n c l u d e d   in  t he   s t a t e m e n t   as  a r e   d e t a i l s   f o r  

c a s h   m a k e - u p   and  f o r   s a l e s   by  t i c k e t   t y p e s .   T h i s  

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

" E n d - o f - D a y "   to  show  the   a c c o u n t   s t a t e   of  e a c h   m a c h i n e  

a f t e r   e a c h   t r a f f i c   d a y .  

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

POM  a c c o u n t s   a f t e r   t h a t   o c c u r   on  t h e   P O M ' s .  

E n g i n e e r i n g   A s p e c t s  

The  m a c h i n e s   have   been   d e s i g n e d   a r o u n d   a  m o d u l a r  

s y s t e m   w h e r e b y   mos t   of  t he   m e c h a n i s m s   and  a l l   t h e  

e l e c t r o n i c s   a re   c o n t a i n e d   in  u n i t s   t h a t   can   e a s i l y   b e  

u n p l u g g e d ,   r e m o v e d ,   r e p l a c e d   and  r e c o n n e c t e d   to  t h e  

body  of  the   m a c h i n e .   F u r t h e r m o r e ,   many  of  t h e s e  



m o d u l e s   a r e   common  b e t w e e n   d i f f e r e n t   t y p e s   o f  

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

code   or  c o d e s   as  d i s p l a y e d   on  t he   SP  to  i d e n t i f y   w h i c h  

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

t h e   m a c h i n e   q u i c k l y   to  s e r v i c e .   The  f a u l t y   u n i t   i s  

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

I t   i s   p o s s i b l e   to  use   t he   SPP  to  c a r r y   o u t  

d i a g n o s t i c s   c h e c k s   on  s u c h   i t e m s   as  p h o t o c e l l s   a n d  

jammed  b u t t o n s .  

O p e r a t i n g   A s p e c t s  

The  b o o k i n g   o f f i c e   o p e r a t o r ' s   t a s k   i s   m a d e  

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

c o m p l e t e   o t h e r   t r a n s a c t i o n s   f rom  one  m a c h i n e ,   r a t h e r  

t h a n   r e l y   on  c a r d   s t o c k s -   Hence   no  t i c k e t   i s   p r o d u c e d  

u n t i l   r e q u i r e d   so  t h e r e   a r e   no  v a l u e   s t o c k s   in  t h e  

o f f i c e   t h a t   h a v e   to  be  a c c o u n t e d   f o r .  

T i c k e t s   and  T i c k e t   L o g i c  

The  t i c k e t s   u s e d  a n d   p r o d u c e d   by  t h e   s y s t e m   a r e  

of  a  s t a n d a r d ,   c r e d i t - c a r d   s i z e   w i t h   p r i n t i n g   on  a  

c o l o u r e d   f a c e   and  a  m a g n e t i c   c o a t i n g   on  t h e   b a c k .  

P a p e r   is   u s e d   as  t h e   b a s e   m a t e r i a l   in  POMs  as  t h o s e  

t i c k e t s   a r e   u s e d   f o r   o n l y   one  or  two  j o u r n e y s .   T h e  



TOMs  n o r m a l l y   use   a  s t o c k   b a s e d   on  p l a s t i c s   m a t e r i a l ,  

d e s i g n e d   to  be  more  d u r a b l e   when  made  as  a  s e a s o n   o r  

t r a v e l c a r d .  

The  s t a t i o n   of  o r i g i n   (or  zone  d e t a i l s ) ,   d a t e ,  

s e r i a l   number   and  m a c h i n e   number   a r e   a l l   p r i n t e d   i n  

c l e a r   in  o r d e r   t h a t   t h e y   can  be  r e a d   a t   b a r r i e r s   a n d  

by  t r a v e l l i n g   t i c k e t   i n s p e c t o r s .   The  f o r m a t   v a r i e s  

s l i g h t l y   b e t w e e n   t y p e s   of  t i c k e t s .   Up  to  f o u r   l i n e s  

of  t e x t   can  be  p r i n t e d   to  i n d i c a t e   a v a i l a b i l i t y   of  t h e  

t i c k e t ,   i . e .   t r a v e l c a r d ,   r a i l   s e a s o n ,   d a i l y   or  t e s t .  

The  m a g n e t i c   d a t a   is   s t o r e d   on  a  t r a c k   8mm  w i d e  

at   a  d e n s i t y   of  75  b i t s / i n c h .   T h i s   d a t a   i s   of  t w o  

t y p e s :  

(a)  f i x e d   d a t a   s e t   at   t ime   of  i s s u e   a n d  

c o r r e s p o n d i n g   to  the   i n f o r m a t i o n   p r i n t e d   on  the   f r o n t  

of  t h e   t i c k e t ;   a n d  

(b)  v a r i a b l e   d a t a   u sed   to  d e t e c t   f r a u d .  

A l t h o u g h   the   w h o l e   code   is   r e w r i t t e n   by  a  g a t e   i t   i s  

o n l y   t he   v a r i a b l e   d a t a   t h a t   c h a n g e s .   The  i n f o r m a t i o n  

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

T i c k e t   Type ,   S t a t i o n   of  O r i g i n ,   F a r e   V a l u e   in  p e n c e  

c o n c e s s i o n   t y p e s ,   e . g .   C h i l d ,   S t a t i o n   of  D e s t i n a t i o n ,  

r o u t i n g ,   end  of  v a l i d i t y   and  day  and  t i m e   l a s t  



p r o c e s s e d -   O t h e r   b i t s   a r e   u s e d   to  c o n t r o l   how  o f t e n   a  

t i c k e t   i s   u sed   and  to  p r e v e n t   p a s s   b a c k   f r a u d s .  

At  t he   g a t e   t h e   t i c k e t   is   c h e c k e d   to  s e e :  

(a)  t h a t   i t   i s   v a l i d   a t   t h a t   s t a t i o n   a t   t h a t  

t i m e ;   a n d  

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

a p p a r e n t   f r a u d -  

A l l o w a n c e   has   to  be  made  f o r   Out   of   S t a t i o n  

I n t e r c h a n g e s   w h e r e   a  p a s s e n g e r   u s i n g   an  e x i t   b a r r i e r  

may  r e q u i r e   to  r e - e n t e r   a n o t h e r   b a r r i e r   to  i n t e r c h a n g e  

b e t w e e n   l i n e s .  

C o m p u t e r   S y s t e m   N e t w o r k  

F i g u r e   9  i s   a  b l o c k   d i a g r a m   of  t h e   c o m p u t e r   s y s t e m  

n e t w o r k .   R e f e r e n c e   i s   made  to  b o t h   F i g u r e s   1  and  9  t o  

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

( S C ) ,   t h e   c o m p u t e r   s y s t e m   n e t w o r k   and  t h e  s t a t i o n  

c o n t r o l   u n i t s   (SCUs)  and  t h e   i n t e r - r e l a t i o n s h i p  

t h e r e b e t w e e n .  

S t a t i o n   C o m p u t e r   (SC)  

Each  S t a t i o n   C o m p u t e r   (SC)  may  c o n s i s t   o f  d u p l i c a t e d  

p r o c e s s o r s .   Each  m a c h i n e   c o n t a i n s   t h e   s o f t w a r e  



n e c e s s a r y   to  s u p p o r t   t he   SCU  f a r e s   t a b l e   l o a d i n g   o f  

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

d a t a   up  to  the  C e n t r a l   C o m p u t e r s .   One  m a c h i n e   w o u l d  

p e r f o r m   a l l   t h e s e   f u n c t i o n s ,   but   s h o u l d   i t   no t   o p e r a t e  

c o r r e c t l y ,   i t s   p a r t n e r   m a c h i n e   would   come  i n t o   u s e .  

The  SC  c o m m u n i c a t e s   w i t h   each   d e v i c e   t h r o u g h   a  

m u l t i - d r o p   c o m m u n i c a t i o n s   l i n k   as  shown  in  F i g u r e   5 .  

C o m m u n i c a t i o n s   w i t h   t he   c e n t r a l   c o m p u t e r s   i s   v i a  

a  modem  and  a  4 - w i r e   t e l e p h o n e - t y p e   l i n k .  

The  C e n t r a l   S u p e r v i s o r y   C o m p u t e r   (CSC)  ( F i g u r e   9) 

c o l l e c t s   and  r e c o r d s   on  d i s c   and  t a p e   the   d a t a  

t r a n s m i t t e d   f rom  s i t e   and  w i l l   d o w n l i n e   l o a d   a  h a l t e d  

SC.  In  a  f u l l   s y s t e m   the   CSC  would   be  l i n k e d   to  a l l  

s i t e s .   In  a d d i t i o n   t he   CSC  can  c o m m u n i c a t e   f a u l t y  

s t a t i o n   and  " a l i a s i n g "   ( in   which   a  s t a t i o n   a s s u m e s   t h e  

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

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

i n s t a n c e )   and  a l l o w   g a t e   modes  to  be  s e t   up  r e m o t e l y .  

S e v e r a l   r e m o t e   VDU's  a r e   u s e d   to  m o n i t o r   s y s t e m   a n d  

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

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

c e n t r e   is  used   to  c o m p l i l e ;  



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

of   d e v i c e s   a t   t h e   s t a t i o n ;  

(b)  r e v e n u e   r e p o r t s ;   a n d  

(c)  s t a t i s t i c a l   r e p o r t s   as  r e q u i r e d   by  v a r i o u s  

d e p a r t m e n t s .  

S t a t i o n  C o m p u t e r   &  S t a t i o n   C o n t r o l   U n i t  

The  C o m p u t e r   s y s t e m   e q u i p m e n t   of  t h e   o v e r a l l  

s y s t e m   a t   s t a t i o n   l e v e l   s u p p o r t s   a  number   o f  

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

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

a b i l i t y   to   c o m m u n i c a t e   on  l i n e   w i t h   t h e   c o m p u t e r  

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

(TOMs),  f e w f a r e   m a c h i n e s   ( F F M s ) ,   and  t he   m u l t i - f a r e  

m a c h i n e s   ( M F M s ) .  

The  C o m p u t e r   s y s t e m s   a r e   a l s o   r e q u i r e d   t o  

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

w h e r e   p r o v i d e d .  

The  C o m p u t e r   s y s t e m   e q u i p m e n t   f o r   b o t h  

p h a s e s   i n c l u d e s   S t a t i o n   C o n t r o l   U n i t   (SCU)  t e r m i n a l s  

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

f u n c t i o n s .  



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

s t a t i o n   l e v e l   a r e   t o :  

c o l l e c t  d a t a   ( e . g .   s t a t u s ,   a c c o u n t s ,  

t r a n s a c t i o n s )   f r o m   s t a t i o n   d e v i c e s   and  p a s s   t h i s   t o  

the   c o m p u t e r   c e n t r e ;  

c o l l e c t   g a t e   s t a t i s t i c s   f rom  a l l   g a t e s   a t   t h e  

s t a t i o n   when  r e q u e s t e d   by  the   c e n t r e   and  p a s s   t h e s e  

s t a t i s t i c s   to  t h e   c e n t r e ;  

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

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

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

e l e m e n t s )   and  r e p o r t   l o c a l l y   a t   s t a t i o n   c o n t r o l   u n i t  

(SCU)  t e r m i n a l s ;  

m a i n t a i n   d a t a   t a b l e s   r e c e i v e d   f rom  t he   c e n t r e ,  

d o w n l o a d i n g   them  to  s t a t i o n   d e v i c e s   as  r e q u i r e d ;  

f o r w a r d   c o n t r o l s   r e c e i v e d   f rom  t he   c e n t r e   or  a n  

SCU  t e r m i n a l   to  s t a t i o n   d e v i c e s   as  a p p r o p r i a t e ;  

m a i n t a i n   s t a t i o n   a c c o u n t s  b y   the   c o l l e c t i o n   o f  

a c c o u n t s   d a t a   and  s u m m a r i e s   f o r   d e v i c e s   and  by  t h e  

p r o d u c t i o n   of  r e p o r t s   on  command  f rom  an  SCU  t e r m i n a l ;  

manage   and  c o n t r o l   a t t a c h e d   SCU  t e r m i n a l s   a n d  

a s s o c i a t e d   p r i n t e r ;   a n d  

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

t o / f r o m   s t a t i o n   l e v e l   d e v i c e s   and  t o / f r o m   t he   c o m p u t e r  

c e n t r e .  



Each  s t a t i o n   c o m p u t e r   (SC) ,   m u s t   be  c a p a b l e   o f  

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

a d d i t i o n ,  t h e   e q u i p m e n t   mus t   have   t h e   c a p a b i l i t y   f o r  

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

c o m m u n i c a t i o n s   l i n k s   to   s t a t i o n   d e v i c e s .   S u c h  

d u p l i c a t i o n   is  o p t i o n a l -   The  s o f t w a r e   r e q u i r e d   t o  

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

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

n e t w o r k .  

At  v e r y   l a r g e   or  g e o g r a p h i c a l l y   d i v e r s e   s t a t i o n s  

more   t h a n   one  SC  (or   d u p l i c a t e d   s e t   of   SCs)  a r e  

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

s u p p o r t e d .  

N o r m a l   Mode  O p e r a t i o n  

Each  SCU  i s   r e q u i r e d   to  p r o v i d e   t h e   f o l l o w i n g  

c o m m a n d s   in   n o r m a l   m o d e :  

-  a u t o m a t i c   g a t e   e m e r g e n c y   o p e n  

-  e m e r g e n c y   open   r e s e t  

-  a u t o m a t i c   g a t e   r e l e a s e  

-  a u t o m a t i c   g a t e   c l o s e d   mode  ( e n t r y   mode  g a t e s  

o n l y )  

-  a u t o m a t i c   g a t e   e n t r y   m o d e  

-  a u t o m a t i c   g a t e   e x i t   m o d e  



-  a u t o m a t i c   g a t e   a r r a y   open  ( a r r a y   =  g r o u p   o f  

g a t e s )  

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

-  o v e r r i d e   c h i l d   a l a r m   ( e n t r y   mode  g a t e s   o n l y )  

-  a u t o m a t i c   g a t e   t i c k e t   r e t u r n   ( o u t w a r d   g a t e s  

o n l y )  

-  m a n u a l   g a t e   open   ( u n l o c k s   g a t e )  

-  m a n u a l   g a t e   c l o s e   ( l o c k s   g a t e   when  n e x t   c l o s e d )  

-  POM  c l o s e d   m o d e .  

F u n c t i o n s  

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

and  c o n t r o l   p r o v i d e s   t he   f o l l o w i n g   f u n c t i o n s :  

(a)  Data   C o l l e c t i o n  

The  SC  c o l l e c t s   d a t a   f rom  t i c k e t   i s s u i n g   a n d  

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

A l l   d a t a   is   r e q u i r e d   to  be  onward   t r a n s m i t t e d   to  t h e  

C o m p u t e r   c e n t r e   v i a   l o c a l   b u f f e r i n g   a t   t h e   S C .  

T h i s   p r o c e s s   i s  a l s o   r e q u i r e d   to  c a t e r   f o r  

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

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

d a t a   fo r   c o l l e c t i o n   has   been   b u f f e r e d   by  t he   d e v i c e  

i t s e l f .  

(b)  S t a t u s   M o n i t o r i n g   and  R e p o r t  



The  SC  i s   r e q u i r e d   to  m o n i t o r   s t a t u s   c h a n g e  

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

t h a t   s u c h   c h a n g e s   may  be  r e p o r t e d   l o c a l l y   f o r   SCU 

d i s p l a y   and  o u t p u t   to  an  a s s o c i a t e d   p r i n t e r   a s  

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

In  a d d i t i o n ,   t h e   SC  i s   r e q u i r e d   to  m o n i t o r   t h e  

s t a t u s   of  t he   o t h e r ,   l o c a l l y   a t t a c h e d   SC  ( in   t h e   c a s e  

of  d u p l i c a t e d   SCs)  and  the   s t a t u s   of  c o m m u n i c a t i o n  

l i n k s   b e t w e e n   t h e   s t a t i o n   and  t he   c e n t r e ,   t h e   s t a t i o n  

and  a  p a r t n e r   s t a t i o n ,   and  t he   l i n k s   w i t h   d e v i c e s   a t  

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

c e n t r e   b u t   a r e   r e p o r t e d   l o c a l l y   o n l y   when  r e q u e s t e d   b y  

a  s u p e r v i s o r   l o g g e d   on  a t   an  SCU.  

(c)  D a t a   T a b l e   M a i n t e n a n c e   and  M a n a g e m e n t  

The  SC  i s   r e q u i r e d   to  m a i n t a i n   c o p i e s   of  t h a t  

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

f o l l o w i n g   a  d e v i c e   f a i l u r e   and  r e t u r n   to  s e r v i c e .  

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

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

m u s t   be  m a i n t a i n e d .  

The  t y p e s   of  d y n a m i c   d a t a   h e l d   a r e :   f a r e s  

t a b l e s ,   d a t e   and  t i m e   d e t a i l s ,   and  i d e n t i t y   c a r d  

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

d a t a .  

The  SC  i s   r e q u i r e d   to  r e c o g n i s e   a  d e v i c e   r e q u e s t  



fo r   r e l o a d ,   d e t e r m i n e   the   d a t a   s e t   a p p l i c a b l e ,   a n d  

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

m o n i t o r   t h e  o t h e r   d e v i c e s .  

(d)  S t a t i o n   D e v i c e   C o n t r o l s  

S t a t i o n   d e v i c e s   may  r e c e i v e   c o n t r o l s   f rom  t h e  

c e n t r e   or  f rom  any  l o c a l   s t a t i o n   C o n t r o l   U n i t .  

The  SC  is  r e q u i r e d   to  v a l i d a t e   t h e   c o m m a n d  

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

i m p l e m e n t   the   command  i f   v a l i d ,   r e s p o n d   to  the   command  

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

f a i l u r e ,   and  i f   a p p r o p r i a t e ,   r e f l e c t   t h e   new  d e v i c e  

s t a t u s   at   t he   SCU  t e r m i n a l s .  

(e)  S t a t i o n   A c c o u n t   M a i n t e n a n c e   and  R e p o r t  

The  S C  i s   r e q u i r e d   to  m o n i t o r   a l l   a c c o u n t s   d a t a  

c o l l e c t e d   f rom  s t a t i o n   d e v i c e s   in  o r d e r   t h a t   up  t o  

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

TOM  and  POM  s t a t i o n   d e v i c e .  

TOM  A c c o u n t s  

W h i l s t   e ach   i n d i v i d u a l   TOM  m a i n t a i n s   i t s   own 

a c c o u n t s   f o r   t he   p r o d u c t i o n   of  s u m m a r i e s   r e q u e s t e d   by  

e i t h e r   c l e r k   or  s u p e r v i s o r ,   the   SC  is   r e q u i r e d   to  h a v e  

a c c e s s   to  t h a t   i n f o r m a t i o n   of  ' S u p e r v i s o r   I n t e r r o g a t e '  

and  ' S u p e r v i s o r   F i n a l '   a c c o u n t s   f o r   any  s p e c i f i c   TOM, 

or  a l l   TOMs,  m o n i t o r e d   by  t h i s   SCU. 



End  o f  D a y   A c c o u n t s  

The  end  of  d a y   a c c o u n t i n g   f u n c t i o n s   c a r r i e d   o u t  

by  a  s u p e r v i s o r   r e q u i r e   b o t h   t h e   p r o d u c t i o n   o f  

' S u p e r v i s o r   F i n a l '   a c c o u n t s   f o r   a l l   a s s o c i a t e d   TOMs 

and  s i m i l a r   f i n a l   a c c o u n t s   f o r   a l l   a s s o c i a t e d   POMs.  

(f)  SCU  M a n a g e m e n t   C o n t r o l  

Each  s e t   of  c o m p u t e r   s y s t e m   e q u i p m e n t   a t   a  

s t a t i o n   i s   r e q u i r e d   to  s u p p o r t   two  t y p e s   of   SCU  VDU 

t e r m i n a l .   One  t y p e   i s   i d e n t i f i e d   as  t h e   T i c k e t   O f f i c e  

SCU;  t h e   o t h e r   as  t h e   T i c k e t   H a l l   SCU.  The  T i c k e t  

O f f i c e   SCU  is   r e q u i r e d   to   h a v e   two  a s s o c i a t e d   h a r d  

c o p y   p r i n t e r s .   D e p e n d e n t   upon   the   i d e n t i f i e d   u s a g e   o f  

an  SCU,  d i f f e r e n t   f u n c t i o n s   and  d i s p l a y   f a c i l i t i e s   a r e  

r e q u i r e d .   H o w e v e r ,   i t   m u s t   be  p o s s i b l e   f o r   e i t h e r   SCU 

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

r e q u i r e d   e x c e p t   f o r   p r i n t i n g   f u n c t i o n s .  

(g)  D a t a   C o m m u n i c a t i o n s  

The  SC  is   r e q u i r e d   to   s u p p o r t   s e c u r e   a n d  

e f f i c i e n t ,   two  way  d a t a   c o m m u n i c a t i o n s   b e t w e e n   t h e  

s t a t i o n   and  t h e   c o m p u t e r   c e n t r e ,   and  w i t h i n   t he   s t a t i o n ,  

b e t w e e n   an  SC  and  s t a t i o n   l e v e l   d e v i c e s   i n c l u d i n g   SCU 

t e r m i n a l s .   The  SC  may  s u p p o r t   b o t h   a  d i r e c t   r o u t e  

b e t w e e n   t h e   s t a t i o n   and  t h e   c e n t r e   and  an  a l t e r n a t i v e  

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



The  c o m m u n i c a t i o n   l i n k s   a t   s t a t i o n   l e v e l   w i l l   n o t  

be  a f f e c t e d   by  t h e   f a i l u r e   of  any  s u p p o r t e d   d e v i c e  

i . e .   c o m m u n i c a t i o n   b e t w e e n   the   SC  and  o t h e r   d e v i c e s   i n  

s e r v i c e   w i l l   r e m a i n   a v a i l a b l e .   S i m i l a r l y ,   i t   w i l l   b e  

p o s s i b l e   to  a d d ,   r e m o v e   or  r e p l a c e   any  d e v i c e   or  SCU 

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

r e m a i n d e r   of  t he   s y s t e m .  

A l l   d a t a   c o l l e c t e d   from  s t a t i o n   l e v e l   d e v i c e s  

r e q u i r e s   end  to  end  a c k n o w l e d g e m e n t   f rom  a  s e c u r e   d a t a  

c a p t u r e   p o i n t   a t   t h e   C e n t r a l   C o m p u t e r .   H o w e v e r ,   d u e  

to  t h e   SC  f u n c t i o n s   of  a c c o u n t   summary   r e p o r t i n g ,  

s t a t u s   m o n i t o r i n g   and  r e p o r t ,   and  so  on,  the   l i n k  

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

of  e r r o r   d e t e c t i o n   s i n c e   the  SC  r e q u i r e s   a c c u r a t e   d a t a  

upon  w h i c h   to  o p e r a t e .  

An  SCU  is   r e q u i r e d   to  have   two  modes   of  o p e r a t i o n  

-  n o r m a l   and  s u p e r v i s o r .   S t a t i o n   s t a f f   do  n o t   need   t o  

be  l o g g e d   o n t o   an  SCU  t e r m i n a l   f o r   n o r m a l   m o d e  

o p e r a t i o n .   A  s u p e r v i s o r   is  r e q u i r e d   to  log  on  b y  

k e y b o a r d   e n t r y   of  an  i d e n t i t y   and  an  a s s i g n e d   p a s s w o r d  

fo r   s u p e r v i s o r   mode  o p e r a t i o n .  



The  t i c k e t   o f f i c e   SCU  is  r e q u i r e d   to   h a v e   t w o  

a s s o c i a t e d   h a r d   c o p y   p r i n t e r s :   one  f o r   TOM 

i n f o r m a t i o n ,   and  one  f o r   POM  i n f o r m a t i o n .   T h e s e  

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

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

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

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

of   day   a c c o u n t s .  

T e x t   m e s s a g e   t r a n s m i t t e d   f rom  t h e   O p e r a t i o n s  

C o n t r o l   C e n t r e   a r e   d i s p l a y e d   on  a  n o m i n a t e d   SCU.  

The  f o l l o w i n g   s t a t i o n   d e v i c e   s t a t u s   i n d i c a t i o n s  

a r e   a v a i l a b l e   on  t h e   SCU  t e r m i n a l   d i s p l a y :   g a t e   m o d e s  

of   o p e r a t i o n   a n d / o r   f a u l t   c o d e s ,   g a t e   c a p t u r e   b in   80% 

f u l l ,   g a t e   t i c k e t   m o n i t o r i n g   and  c h e c k i n g   l e v e l  

s e t t i n g ,   m a n u a l   g a t e   s t a t u s ,   POM  modes   of  o p e r a t i o n  

( P a s s e n g e r ,   C l e r k ,   s u p e r v i s o r ,   e n g i n e e r   or   f a u l t  

c o d e ) ,   POM  t i c k e t   s t o c k   low  (50%),   POM  e x a c t   m o n e y  

o n l y ,   POM  no  n o t e s   mode  (MFM  o n l y ) ,   POM  c o i n   v a u l t  

g r e a t e r   t h a n   80%  f u l l ,   POM  n o t e   v a u l t   g r e a t e r   t h a n   80% 

f u l l   (MFM  o n l y ) ,   POM  p a s s e n g e r   c a l l i n g   f o r   a s s i s t a n c e ,  

POM  u n a u t h o r i s e d   a c c e s s ,   and  TOM  modes   of  o p e r a t i o n  

( c l e r k ,   s u p e r v i s o r ,   e n g i n e e r   or  f a u l t   c o d e ) .  



All   the   a b o v e   a re   a v a i l a b l e   a t   a  t i c k e t   o f f i c e  

SCU  t e r m i n a l   w h e r e a s   o n l y   a  l i m i t e d   d i s p l a y   i s  

a v a i l a b l e   a t   a  t i c k e t   h a l l   SCU  t e r m i n a l .   An  a u d i b l e  

w a r n i n g   is   r e q u i r e d   w i t h   c e r t a i n   of   t h e   above   s t a t u s  

c h a n g e s .  

The  f o l l o w i n g   t i c k e t   c h e c k i n g   l e v e l   s e t t i n g s   a r e  

a v a i l a b l e   f o r   the   a u t o m a t i c   g a t e s :   n o r m a l   ( c a n c e l  

s e l e c t i o n s   b e l o w ) ,   a c c e p t   a l l   t i c k e t s   i n w a r d ,   a c c e p t  

a l l   t i c k e t s   o u t w a r d ,   no  g e o g r a p h y   c h e c k s ,   a l l   o t h e r  

s t a t i o n s   f a u l t y ,   s e t / a c c e p t   e m e r g e n c y   b i t ,   and  r e j e c t  

c h i l d   t i c k e t s .  

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

a re   s e t   at   t he   same  c h e c k i n g   l e v e l ,   by  b a r r i e r   l i n e  

g r o u p s .  

T i c k e t   t y p e   m o n i t o r i n g   is   r e q u i r e d   v i a   a n  

i n d i c a t o r   on  e a c h   g a t e .   The  s e t t i n g   of  w h i c h   t y p e s   o f  

t i c k e t   a re   to  be  m o n i t o r e d   is   made  f rom  a  T i c k e t   H a l l  

SCU  o n l y .   The  f o l l o w i n g   s e t t i n g s   a r e   a v a i l a b l e :  

n o r m a l   (no  i n d i c a t i o n   r e q u i r e d ) ,   c h i l d ,   p a s s ,  

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

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

p e r m i t .  



S u p e r v i s o r   Mode  O p e r a t i o n  

The  s u p e r v i s o r   i s   r e q u i r e d   to  s i g n   on  a t   a  t i c k e t  

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

a s s i g n e d   p a s s w o r d   in   o r d e r   to  e m p l o y   s u p e r v i s o r  

c o m m a n d s .   W h i l s t   s i g n e d   on  in  t h i s   mode,   a l l   n o r m a l  

mode  commands   m u s t   a l s o   be  a v a i l a b l e .  

The  t i c k e t   o f f i c e   SCU  i s   r e q u i r e d   to  p r o v i d e   t h e  

f o l l o w i n g   commands   in  s u p e r v i s o r   mode:  TOM  s u p e r v i s o r  

i n t e r r o g a t e   and  f i n a l   a c c o u n t s ,   end  of   day  a c c o u n t s ,  

l o c a l   b l a c k l i s t i n g ,   s t a t i o n   c o m p u t e r   s y s t e m   e q u i p m e n t  

and  c o m m u n i c a t i o n s   l i n k s   s t a t u s   e n q u i r y .  

I n p u t   D a t a   f r o m   D e v i c e s  

The  f o l l o w i n g   d a t a   i s   s e n t   by  the   TOM,  MFM,  FFM 

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

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

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

l e v e l s   ( f o r   c u r r e n t   and  a l t e r n a t i v e   t a b l e s ) ,  

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

s i g n   on  d e t a i l s ,   a c c o u n t s   and  t r a n s a c t i o n   d a t a   ( n o t  

a u t o m a t i c   g a t e s ) ,   s t a t i s t i c a l   d a t a   ( a u t o m a t i c   g a t e s  

o n l y ) ,   s t a f f   i d e n t i t y   b l a c k l i s t   d e t a i l s ,   s y s t e m  

m e s s a g e s   (TOM  o n l y ) ,   and  a l a r m   m e s s a g e s .   The  m a n u a l  

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



O u t p u t   Da t a   to  D e v i c e s  

The  f o l l o w i n g   d a t a   is  s e n t   by  the   c o m p u t e r   c e n t r e  

to  t h e   TOM,  MFM,  FFM  and  a u t o m a t i c   g a t e   s t a t i o n   l e v e l  

d e v i c e s :   f a r e   t a b l e s ,   d a t e   and  t i m e   d e t a i l s ,   i d e n t i t y  

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

a c k n o w l e d g e m e n t   (TOM  o n l y ) .   In  a d d i t i o n ,   t he   c o m p u t e r  

c e n t r e   or  a  l o c a l   SCU  t e r m i n a l   can   s e n d   c o n t r o l s   t o  

the   a b o v e   d e v i c e s   and  a l s o   to  the   m a n u a l   g a t e   d e v i c e .  

T e x t   m e s s a g e s   can  a l s o   be  s e n t   by  t he   c e n t r e  t o   t h e  

SCU.  

D a t a   C o n c e n t r a t o r s   and  S a f e r   S t o r a g e   a t   N e t w o r k   E n d  

P r o c e s s o r s  

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

a l l   of  t he   s t a t i o n s ,   s a f e - s t o r e s   i t   a t   t h e   c e n t r a l  

s i t e   and  t h e n   s e n d s   i t   on  to  C e n t r a l   R e p o r t i n g   S y s t e m s  

c o m p u t e r s   whe re   v a r i o u s   d a t a   p r o c e s s n g   and  r e p o r t i n g  

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

i n f o r m a t i o n   and  u s e r   g e n e r a t e d   m e s s a g e s   and  d a t a   i s  

s a f e - s t o r e d   a t   the   c e n t r a l   s i t e   and  t h e n   s e n t   on  t o  

e i t h e r   the   s u p e r v i s o r y   f a c i l i t i e s   or  to  t h e   s t a t i o n s .  

In  t h i s   c o n t e x t   s a f e - s t o r a g e   of  d a t a   is  d e f i n e d   a s  

h a v i n g   a  copy  of  the  d a t a   on  two  s e p a r a t e   d i s c   p a c k s .  



E n d - t o - E n d   A c k n o w l e d g e m e n t  

To  e n s u r e   d a t a   i n t e g r i t y ,   e n d - t o - e n d  

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

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

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

d e s t i n a t i o n ,   s i g n i f y i n g   t h a t   t h e   d a t a   has   b e e n  

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

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

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

r e c e i v e d   f r o m   t he   c e n t r a l   c o m p u t e r s .   H o w e v e r ,   in  t h e  

c a s e   of   t r a n s a c t i o n s ,   d a t a   may  be  d i s c a r d e d   i f   t h e  

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

L i n k   F a i l u r e  

In  t h e   e v e n t   of  a  l i n k   f a i l u r e   b e t w e e n   a  s t a t i o n  

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

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

In  some  c a s e s   t h i s   a l t e r n a t i v e   p a t h   w i l l   be  v i a   a n  

a d j a c e n t   s t a t i o n ,   i t   may  be  p r o v i d e d   as  a  s e c o n d  

d i r e c t   l i n k ,   or  t h e r e   may  be  no  a l t e r n a t i v e .  

V a l i d a t i o n  

R e f e r r i n g   to  F i g u r e   10  t h e r e   is   shown  i n  

d i a g r a m m a t i c   fo rm  an  a u t o m a t i c   f a r e   c o l l e c t i o n   s y s t e m  

f o r   u s e   on  a  R a i l w a y   U n d e r g r o u n d   s y s t e m   w h i c h   e n s u r e s  



t h a t   fo r   any  j o u r n e y   u n d e r t a k e n   by  a  p a s s e n g e r ,   a n y  

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

e n t r y   and  e x i t   p o i n t s   of  the   j o u r n e y .   The  s y s t e m   i s  

d i v i d e d   i n t o   ' c l o s e d '   s t a t i o n s   and  ' o p e n '   s t a t i o n s .  

The  c l o s e d   s t a t i o n s   a r e   u n d e r   t he   c o n t r o l  o f   a  c e n t r a l  

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

c o n c e n t r a t o r s   w h i c h   a r e   in  t u r n   an  a r e a   c o m p u t e r   w h i c h  

is  in  t u r n   l i n k e d   to  t h e  r e s p e c t i v e   s t a t i o n   c o m p u t e r .  

In  each   ' c l o s e d '   s t a t i o n   t h e r e   is   p r o v i d e d   t h e  

p a s s e n g e r   o p e r a t e d   m a c h i n e s   (POMs)  and  t i c k e t   o f f i c e  

m a c h i n e s   (TOMs),  t he   POMs  i n c l u d i n g   m u l t i - f a r e  

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

and  t h e s e   a r e   shown  in  the   d i a g r a m   f o r   b o t h   t h e  

' e n t r y '   s t a t i o n   and  t h e   ' e x i t '   s t a t i o n   and  the   ' e x i t '  

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

d e v i c e s   at   e n t r y   and  e x i t   p o i n t s   and  e a c h   g a t i n g  

d e v i c e   w i l l   have   i n b u i l t   t i c k e t   v a l i d a t i o n   f a c i l i t i e s .  

For  ' o p e n '   s t a t i o n s  o f   t he   s y s t e m ,   t h e r e   is   n o  

v a l i d a t i o n   c h e c k   and  any  v a l i d a t i o n   c h e c k   is  c a r r i e d  

o u t   by  t i c k e t   i n s p e c t o r s .   The  ' o p e n '   s t a t i o n  

e q u i p m e n t   is  l i n k e d   to  the   s t a t i o n   c o m p u t e r   and  v i a  

t h i s   to  the   d a t a   c o n c e n t r a t o r s   and  f r o n t   e n d  

p r o c e s s o r s   and  c e n t r a l   c o m p u t e r s .   T h u s ,   as  shown  i n  

F i g u r e   5,  any  p a s s e n g e r   e n t e r i n g   the   s y s t e m   and  l e a v i n g  



v i a   a  ' c l o s e d '   s t a t i o n   w i l l   be  s u b j e c t   to  a  v a l i d a t i o n  

c h e c k   on  t h e   t i c k e t   a t   b o t h   e n t r y   and  e x i t   p o i n t s   o f  

the   s y s t e m .  

I t   m u s t   be  c l e a r   a t   a l l   t i m e s   w h e t h e r   t h e  

p a s s e n g e r   i s   w i t h i n   or  o u t s i d e   t h e   ' p a i d '   a r e a   of   t h e  

s t a t i o n   ( i . e .   t h e   a r e a   in  w h i c h   e a c h   p a s s e n g e r   m u s t  

h o l d   a  c o r r e c t l y   v a l i d a t e d   t i c k e t .  

The  s y s t e m   of   t he   p r e s e n t   i n v e n t i o n   p r o v i d e s  

t i c k e t   i s s u e   f a c i l i t i e s ,   a c c o u n t i n g   f a c i l i t i e s   a n d  

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

(a)  T i c k e t   I s s u e   F a c i l i t i e s   i n c l u d e :  

P a s s e n g e r   O p e r a t e d   T i c k e t   M a c h i n e s   ( P O M ' s )  

T i c k e t   O f f i c e   M a c h i n e s   ( T O M ' s )  

M a g n e t i c   e n c o d i n g   of  a l l   t i c k e t s   in  a l l   m a c h i n e s  

T i c k e t   p r i n t i n g   in  a l l   m a c h i n e s  

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

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

(b)  A c c o u n t i n g   F a c i l i t i e s   i n c l u d e :  

I n d i v i d u a l   A c c o u n t a b i l i t y   of   b o o k i n g   c l e r k s  

S t a t i o n   l e v e l   d a t a   g a t h e r i n g  

C e n t r a l   l e v e l   d a t a   g a t h e r i n g / c o n s o l i d a t i o n  



(c)  C o m m u n i c a t i o n s   F a c i l i t i e s   i n c l u d e :  

S t a t i o n   l e v e l   c o m m u n i c a t i o n s  

S t a t i o n   to  c e n t r e   c o m m u n i c a t i o n s  

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

o b j e c t i v e s   can  be  a c h i e v e d :  

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

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

R e d u c t i o n s   in  f r a u d  

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

c l e r k s  

I m p r o v e d   s e c u r i t y   f o r   s t a f f  

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

A u t o m a t i c   t i c k e t   c h e c k i n g   i n c l u d i n g :  

A b o l i t i o n   of  r o u t i n e   manua l   t i c k e t   c h e c k i n g  

at   s t a t i o n s  

E n t r y / e x i t   a u t o m a t i c   g a t e   t i c k e t   c h e c k i n g .  



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

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

s t a t i o n s ,   a t   l e a s t   one  p a s s e n g e r   o p e r a t e d   t i c k e t   i s s u e  

m a c h i n e   (FFM,  MFM)  and  a t   l e a s t   one  t i c k e t   o f f i c e  

t i c k e t   i s s u e   m a c h i n e   (TOM)  a l l   a r r a n g e d   to   c o m m u n i c a t e  

w i t h   a  s t a t i o n   c o m p u t e r   (SC) ,   s a i d   m a c h i n e s   ( F F M ' s ,  

MFM'S,   TOM's)   o p e r a t i n g   i n d e p e n d e n t l y   of  t h e   s t a t i o n  

c o m p u t e r   (SC)  and  s e n d i n g   d e t a i l s   of  t r a n s a c t i o n s  

t h e r e t o   ( 8 ,  1 2 ,   1 7 ) ,   m e a n s   (4  or  6)  f o r   v e r i f y i n g   d a t a  

on  t i c k e t s   i s s u e d   by  s a i d   t i c k e t   i s s u e   m e a n s   (TOM)  a n d  

o p e r a t i n g   i n d e p e n d e n t l y   of  s a i d   s t a t i o n   c o m p u t e r   (SC) 

and  s a i d   s t a t i o n   c o m p u t e r   (SC)  of  e a c h   s t a t i o n  

c o m m u n i c a t i n g   w i t h   a t   l e a s t   one  c e n t r a l   c o m p u t e r   (CC) 

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

and  p r o c e s s i n g .  

2 -  A n   a u t o m a t i c   f a r e   c o l l e c t i o n   and  p r o c e s s i n g   s y s t e m  

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

s t a t i o n s ,   a t   l e a s t   one  p a s s e n g e r   o p e r a t e d   t i c k e t  

m a c h i n e   (FFM,  MFM),  a t   l e a s t   one  t i c k e t   o f f i c e   t i c k e t  

i s s u e   m a c h i n e   (TOM)  and  a t   l e a s t   one  a u t o m a t i c  

p a s s e n g e r   g a t i n g   d e v i c e   (G) ,   a l l   a r r a n g e d   t o  

c o m m u n i c a t e   w i t h   a  s t a t i o n   c o m p u t e r   (SC) ,   s a i d  



m a c h i n e s   ( F F M ' s ,   M F M ' s ,  T O M ' s )   and  s a i d   a t   l e a s t   o n e  

g a t e   (G)  o p e r a t i n g   i n d e p e n d e n t l y   of  s a i d   s t a t i o n  

c o m p u t e r   (SC)  and  s e n d i n g   d e t a i l s   of  t r a n s a c t i o n s  

t h e r e t o ,   s a i d   a t   l e a s t   one  g a t i n g   d e v i c e   (G) 

p e r f o r m i n g   a  v a l i d i t y   c h e c k   on  any  t i c k e t   p r e s e n t e d  

t h e r e t o   and  o p e r a t i n g   to  a l l o w   a  p a s s e n g e r   to   p a s s  

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

t i c k e t ,   and  t h e  s t a t i o n   c o m p u t e r   (SC)  of  e a c h   s t a t i o n  

c o m m u n i c a t i n g   w i t h   a t   l e a s t   one  c e n t r a l   c o m p u t e r   (CC) 

a r r a n g e d   to  c o l l e c t   d a t a   f rom  a l l   s t a t i o n s   f o r   s t o r a g e  

and  p r o c e s s i n g .  

3.  An  a u t o m a t i c   f a r e   c o l l e c t i o n   and  p r o c e s s i n g  

s y s t e m   i n c l u d i n g   ' o p e n '  a n d   ' c l o s e d '   t y p e   s t a t i o n s ,  

and  w h e r e i n   t h e r e   is   p r o v i d e d   a t   each   o f  a   p l u r a l i t y  

of  ' c l o s e d '   s t a t i o n s  i n   t he   s y s t e m ,   at   l e a s t   o n e  

t i c k e t   o f f i c e   t i c k e t   i s s u e   m a c h i n e   (TOM)  and  a t   l e a s t  

one  p a s s e n g e r   o p e r a t e d   t i c k e t   i s s u e   m a c h i n e   (FFM,  MFM) 

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

(SC)  l i n k e d   w i t h   at   l e a s t   o n e  c e n t r a l   c o m p u t e r   (CC) 

and  s a i d   ' c l o s e d '   s t a t i o n s   h a v i n g   means   a t   e a c h   e n t r y  

and  e x i t   p o i n t   f o r   v a l i d a t i n g   t i c k e t s   p r e s e n t e d  

t h e r e t o   e i t h e r   f o r m i n g   p a r t   of  an  a u t o m a t i c   g a t i n g  

d e v i c e   (G),   or  in  l i e u   t h e r e o f   w h e r e b y   no  j o u r n e y  

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



can   be  c o m p l e t e d   on  t h e   s y s t e m ,   w i t h o u t   v a l i d a t i o n   o f  

a  t i c k e t   a t   b o t h   e n t r y   and  e x i t   p o i n t s   of  t he   s y s t e m .  

4.  A  f a r e   c o l l e c t i o n   and  p r o c e s s i n g   s y s t e m   a s  

c l a i m e d   in  C l a i m   1  w h e r e i n   s a i d   m e a n s   f o r   v e r i f y i n g  

d a t a   on  t i c k e t s   c o m p r i s e s   a  v e r i f i e r   d e v i c e   (V) 

a r r a n g e d   to  c o m p a r e   d a t a   p r i n t e d   on  one  s i d e   of  a  

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

s i d e   of   t h e   t i c k e t .  

5.  A  f a r e   c o l l e c t i o n   and  p r o c e s s i n g   s y s t e m   a s  

c l a i m e d   in  C l a i m   4  w h e r e i n   s a i d   v e r i f i e r   (V)  d e v i c e   i s  

h a n d - h e l d .  

6.  An  a u t o m a t i c   f a r e   c o l l e c t i o n   and  p r o c e s s i n g  

s y s t e m   as  c l a i m e d   in  C l a i m   2  i n c l u d i n g   a  s t a t i o n  

c o m p u t e r   (SC)  p r o v i d e d   a t   e a c h   s t a t i o n   and  l i n k e d   t o  

t h e   p a s s e n g e r   o p e r a t e d   m a c h i n e s   (FFM,  MFM)  and  to  t h e  

g a t i n g   d e v i c e s   (G)  f o r   t he   m o n i t o r i n g   of  t h e s e  

m a c h i n e s   and  d e v i c e s   f rom  t h e   s t a t i o n   t i c k e t   o f f i c e s -  

7.  A  s y s t e m   as  c l a i m e d   in  C l a i m s   1,  2  or  3 

w h e r e i n   e a c h   s t a t i o n   c o m p u t e r   (SC)  i s   l i n k e d   t o  

s t a t i o n   c o n t r o l   u n i t s   (SCU)  w h i c h   p r o v i d e   l o c a l  

c o n t r o l   and  m o n i t o r i n g   of  t he   v a r i o u s   t i c k e t   i s s u e  



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

p r o d u c e d ,  e a c h   s t a t i o n   c o m p u t e r   (SC)  s u p p o r t i n g   t h e  

s t a t i o n   c o n t r o l   u n i t s ,   ( S C U ' s )   t he   t i c k e t  o f f i c e  

m a c h i n e s   ( T O M ' s ) ,   t he   p a s s e n g e r   o p e r a t e d   m a c h i n e s  

( F F M ' s ,   MFM's)  and  any  p a s s e n g e r   g a t i n g   d e v i c e s   (G) 

w i t h   the   t i c k e t   o f f i c e   m a c h i n e s   ( T O M ' s ) ,   p a s s e n g e r  

o p e r a t e d   m a c h i n e s   ( F F M ' s ,   MFM's)  and  p a s s e n g e r   g a t i n g  

d e v i c e s   (G)  o p e r a t i n g   i n d e p e n d e n t l y   of  t he   s t a t i o n  

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

t r a n s a c t i o n s   to  t h e   s t a t i o n   c o m p u t e r   ( S C ) .  

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

f i r s t   s t a t i o n   c o n t r o l   u n i t   ( S C U ( b ) )   is   p r o v i d e d   a t  

e a c h   s t a t i o n   and  c o m m u n i c a t e s   v i a   t he   s t a t i o n   c o m p u t e r  

(SC)  w i t h   the   p a s s e n g e r  o p e r a t e d   m a c h i n e s   ( F F M ' s ,  

MFM's)  and  the   g a t i n g   d e v i c e s   (G)  to   e n a b l e   them  to  b e  

c o n t r o l l e d   and  m o n i t o r e d   f rom  t he   b o o k i n g   o f f i c e   o f  

the   s t a t i o n ,   and  a  s e c o n d   s t a t i o n   c o n t r o l   u n i t  

( S C U ( a ) )   c o n t r o l l i n g   and  m o n i t o r i n g   t he   p a s s e n g e r  

o p e r a t e d   m a c h i n e s   ( F F M ' s ,   MFM's)  and  g a t i n g   d e v i c e s  

(G)  f rom  the   t i c k e t   h a l l   of  a  s t a t i o n .  

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

w h e r e i n   the  s t a t i o n   c o m p u t e r s   (SC)  a r e   l i n k e d   v i a   a 

c o m m u n i c a t i o n   s y s t e m   to  the  c e n t r a l   c o m p u t e r s   (CC) 



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

s t a t i s t i c a l   d a t a   d e r i v e d   f r o m   t h e   m a c h i n e s   ( P O M ' s ,  

TOM's)  v i a   t he   s t a t i o n   c o m p u t e r s   (SC) ,   means   f o r  

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

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

s y s t e m   (CRS)  e x t e r n a l   to  t h e   f a r e   c o l l e c t i o n   a n d  

p r o c e s s i n g   s y s t e m -  

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

w h e r e i n   s a i d   p a s s e n g e r   o p e r a t e d   m a c h i n e s   ( P O M ' s )  

i n c l u d e   f e w f a r e   m a c h i n e s   (FFM's )   and  m u l t i - f a r e  

m a c h i n e s   (MFM's)  and  a l l   s a i d   m a c h i n e s   h a v i n g   t h e  

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

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

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

m a c h i n e s -  

11-  A  s y s t e m   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

w h e r e   s a i d   t i c k e t   o f f i c e   m a c h i n e s   (TOM's)   a l l   have   t h e  

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

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

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



12.  A  s y s t e m   as  c l a i m e d   in  C l a i m s   2  or  3 - w h e r e i n  

e a c h   s a i d   g a t i n g   d e v i c e   (G)  i n c l u d e s   means   t o  

d e t e r m i n e   the   v a l i d i t y   of  any  t i c k e t   p r e s e n t e d  

t h e r e t o ,   means   b e i n g   p r o v i d e d   t o  u p d a t e   t he   c o d i n g   o f  

t he   t i c k e t   i f   v a l i d   and  f u r t h e r   means   r e s p o n s i v e   t o  

t he   v a l i d a t i o n   of  t h e   t i c k e t   to  a c t u a t e   t he   b a r r i e r  

m e c h a n i s m   of  the   g a t e   to  a l l o w   t i c k e t   h o l d e r s   to  p a s s  

t h e r e t h r o u g h .  
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