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©  Through-ticketing  in  a  passenger  transport  system. 

A  passenger-carrying  vehicle  (for  example  a  bus)  in  a 
passenger  transport  system  is  equipped  with  a  ticket  reader 
(18)  capable  of  optically  reading  information  printed  on  a 
ticket  (10)  in  bar-code  and  determining  whether  or  not  the 
ticket  is  valid.  A  ticket-printer  (16)  is  provided  for  issuing 
bar-coded  tickets,  and  both  the  reader  (18)  and  the  printer 
(16)  are  microprocessor-based  and  associated  with  a  mem- 
ory  (14).  Fare-table  data  is  stored  in  the  memory  (14a),  for 
reference  by  the  ticket-issuing  means,  data  is  stored  in  the 
memory  (14b)  for  reference  by  the  ticket-checking  means, 
and  both  the  issuing  means  and  the  checking  means  can 
communicate  information  to  the  memory  (14c)  and  (14d)  to 
enable  data  concerning  tickets  handled  to  be  stored  for 
subsequent  retrieval  for  management  purposes. 



I t   c an   be  of  s u b s t a n t i a l   a d v a n t a g e ,   b o t h   to   t h e  

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

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

p a s s e n g e r   t r a n s p o r t   s y s t e m .   (By  " t h r o u g h - t i c k e t i n g  

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

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

s i n g l e   t i c k e t   on  more  t h a n   one  v e h i c l e   of  t h e   t r a n s p o r t  

s y s t e m . )   The  n e c e s s i t y   f o r   a  s e p a r a t e   t i c k e t   to   b e  

i s s u e d   t o  a   p a s s e n g e r   f o r   e a c h   v e h i c l e   i ` r  >e l  l  o r7   o n ,  

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

c l e a r l y   i n e f f i c i e n t   and  d i s a d v a n t a g e o u s   in   many  r e s -  

p e c t s .  

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

r a i l w a y   s y s t e m s ,   b u t   u n a u t o m a t e d .   Some  a u t o m a t i o n   h a s  

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

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

t h e   t i c k e t   and  t h e   f i n a l   v a l i d i t y   c h e c k   (and  c o l l e c t i o n )  

on  t h e   s t a t i o n   a t   j o u r n e y ' s   end ;   f o r   e x a m p l e ,   i t   i s  

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

.  a u t o m a t i c   f a r e   c o l l e c t i o n .  

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

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

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

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

.  s e a s o n   t i c k e t .   H o w e v e r ,   f o r   t h o s e   who  a r e   n o t   s e a s o n  

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

t h r o u g h   j o u r n e y   i n v o l v i n g   a  d i f f e r e n t   b u s ,   mus t   u s u a l l y  

be  p a i d   f o r   s e p a r a t e l y   and  a  s e p a r a t e   t i c k e t   o b t a i n e d   o n  

t h e   b u s .  

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

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

g r e a t e r   e f f i c i e n c y   of  o p e r a t i o n   and  e n c o u r a g e   p e o p l e   t o  



t r a v e l   more   f r e q u e n t l y   and  o v e r   g r e a t e r   d i s t a n c e s   on  a  

t r a n s p o r t   s y s t e m .   In  t h e   a b s e n c e   of  any  s u i t a b l y   a u t o -  

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

p a r t i c u l a r l y   w i t h   r e g a r d   to   b u s e s ,   h a s   so  f a r   a p p e a r e d  

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

b o a r d i n g   p a s s e n g e r s ,   to   p r e v e n t   p a s s e n g e r s   m a k i n g   j o u r -  

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

a  r a i l w a y ,   or  u n d e r g r o u n d ,   n e t w o r k   a  p a s s e n g e r   can   b e  

o b l i g e d   to   r e m a i n   on  r a i l w a y   p r o p e r t y   u n t i l   j o u r n e y ' s  

e n d ,   a  bus   p a s s e n g e r   c a n n o t   be  so  r e s t r i c t e d .   A c c o r -  

d i n g l y ,   w h e r e a s   i t  i s   p o s s i b l e ,   and  may  be  a d e q u a t e ,   o n  

a  r a i l w a y   n e t w o r k   s i m p l y   to   c h e c k   a  t i c k e t   a t   t h e   b e g i n -  

n i n g   and  end  of  a  j o u r n e y ,   a  bus   t i c k e t   s h o u l d   b e  

c h e c k e d   on  e a c h   v e h i c l e   t r a v e l l e d   on .   As  a  c o n s e q u e n c e ,  
t h e   a m o u n t   of  t i c k e t   c h e c k i n g   r e q u i r e d   on  a  bus   n e t w o r k  

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

u n d e r g r o u n d ,   n e t w o r k .   Q u i t e   a p a r t   f rom  t h e   t i m e   w h i c h  

w o u l d   be  t a k e n ,   in   an  u n a u t o m a t e d   s y s t e m ,   i f   an  i n s p e c -  

t o r   (who  w o u l d   o f t e n   a l s o   be  t h e   d r i v e r   of  t h e   bus)   h a d  

t o   l o o k   a t   a l l   i n c o m i n g   t i c k e t s   to   c h e c k   t h e m ,   t h e  

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

b e a r ,   i f   t h r o u g h - t i c k e t i n g   we re   to   be  a p p l i e d   a t   a l l  

g e n e r a l l y   on  a  t r a n s p o r t   s y s t e m   of  any  s i z e ,   w o u l d   m a k e  

t h e   t a s k   of  c h e c k i n g   f o r   v a l i d i t y   m o s t   d a u n t i n g .   A 

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

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

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

t i c k e t   has   b e e n   i s s u e d   no  r e c o r d   can   be  k e p t   o f   i t s   u s e ,  

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

c o l l e c t   d a t a   on  a  s t a t i s t i c a l   b a s i s .  

C l e a r l y ,   i f   t h r o u g h - t i c k e t i n g   i s   to   be  a p p l i e d  

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

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

n o t   e s s e n t i a l .   U n t i l   now  i t   h a s   b e e n   b e l i e v e d   t h a t   t h e  

w i d e   v a r i e t y   of  t i c k e t   k i n d s   ( s i n g l e ,   r e t u r n ,   s e a s o n  



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

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

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

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

w o u l d   make  a u t o m a t i c   t i c k e t - c h e c k i n g   i m p r a c t i c a b l e   i f  

t h r o u g h - t i c k e t i n g   were   to   be  a p p l i e d   to   a  t r a n s p o r t  

s y s t e m   of  any  s i g n i f i c a n t   s i z e .  

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

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

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

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

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   in   one  of  i t s  

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

in   t h a t   i t   i s   e q u i p p e d   w i t h   t i c k e t - c h e c k i n g   means   c a p -  
a b l e   of  r e a d i n g   i n f o r m a t i o n   p r e s e n t e d   t o  i t   on  a  t i c k e t  

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

b e t w e e n   v a l i d   and  i n v a l i d   t i c k e t s ,   and  c a p a b l e   of  i n d i -  

c a t i n g   t h a t   an  i n v a l i d   t i c k e t   has   b e e n   p r e s e n t e d .  

By  " b a r - c o d e "   i s   m e a n t ,   w h e r e   t h e   t e r m   i s   u s e d  

h e r e i n ,   a  code   by  means   of  w h i c h   i n f o r m a t i o n   ( e . g .   a  

s e q u e n c e   of  d i g i t s )   can   be  p r e s e n t e d   in   an  o p t i c a l l y -  

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

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

m a t i o n   in  code   b e i n g   r e p r e s e n t e d   by  a  u n i q u e l y   a r r a n g e d  

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

in   t h e   g e n e r a l   form  of  b a r s .   By  a  " s i d e - b y - s i d e "   b a r -  

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

i s   m e a n t   a  f o r m a t ,   w h i c h   we  have   d e v i s e d ,   in  w h i c h   t h e  

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

e x t e n d i n g   g e n e r a l l y   u n i d i r e c t i o n a l l y   a l o n g   t he   l e n g t h s  
of  t h e   b a r s .   By  an  " e n d - t o - e n d "   b a r - c o d e   f o r m a t ,   w h e r e  

t h e   e x p r e s s i o n   i s   u s e d   h e r e i n a f t e r ,   i s   m e a n t   a  f o r m a t   i n  

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



on  a  l i n e   e x t e n d i n g   g e n e r a l l y   u n i d i r e c t i o n a l l y   t r a n s -  

v e r s e l y   of   t h e   l e n g t h s   of  t h e   b a r s ;   in   a  known  e n d -  

t o - e n d   f o r m a t ,   w h i c h   has   b e e n   u s e d   in   v a r i o u s   d i f f e r e n t  

a p p l i c a t i o n s ,   t h e   b a r s   a r e   in   p a r a l l e l   w i t h   one  a n o t h e r  

and   of   e q u a l   l e n g t h .  

We  h a v e   f o u n d   t h a t   by  e m p l o y i n g   a  b a r - c o d e   f o r m ,  

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

t i c k e t ,   i t   b e c o m e s   p r a c t i c a b l e   to   i n s t a l l   a u t o m a t i c  

t i c k e t - c h e c k i n g   e q u i p m e n t   on  p a s s e n g e r - c a r r y i n g   v e h i c l e s  

( e v e n   on  b u s e s ) ,   and  to   p r o v i d e   f o r   a  t h r o u g h - t i c k e t i n g  

s y s t e m   w h i c h   can   a c c o m m o d a t e   t h e   c o m p l e x i t i e s   of  a  

p a s s e n g e r   t r a n s p o r t   s y s t e m   of  s u b s t a n t i a l   s i z e .  

In  a  p r e f e r r e d   a r r a n g e m e n t ,   t h e   t i c k e t - c h e c k i n g  

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

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

fo rm  on  t h e   t i c k e t   and  c o m p a r i n g   t h e   r e a d   i n f o r m a t i o n  

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

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

m e a n s   w h e r e b y   t h e   r e f e r e n c e   i n f o r m a t i o n   c an   be  s t o r e d ,  

a l t h o u g h   by  means   of  a  r a d i o   d a t a   l i n k   i t   m i g h t   b e  
.  p o s s i b l e   t o   r e f e r   to   i n f o r m a t i o n   s t o r e d   e l s e w h e r e .  

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

be  m o d i f i e d   as  t h e   v e h i c l e   t r a v e l s ,   c an   in   a  b u s ,   f o r  

e x a m p l e ,   c o m p r i s e   a  f a r e - s t a g e   u p - d a t e   key  to   be  o p e r -  
a t e d   by  t h e   d r i v e r .  

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

t h a t   t h e   t i c k e t - c h e c k i n g   means   be  c a p a b l e   of  c o m m u n i -  

c a t i n g   r e a d   i n f o r m a t i o n   to   a  d a t a   s t o r e   f o r   s u b s e q u e n t  

r e t r i e v a l .   P r e f e r a b l y   t h e   v e h i c l e   i s   e q u i p p e d   w i t h  

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

be  r e c o r d e d .  



W h i l s t   t h r o u g h - t i c k e t s   can   be  s u p p l i e d   e n t i r e l y   o n  

a  p r e - p u r c h a s e   b a s i s ,   t h a t   i s   to   say   p r i o r   to   a  p a s -  

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

t r a v e l   i t   i s   u s u a l l y   t h e   c a s e   t h a t   a  f a c i l i t y   f o r   p u r -  

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

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

may  be  e q u i p p e d   a l s o   w i t h   t i c k e t - i s s u i n g   means   a r r a n g e d  

to   i s s u e   t i c k e t s   b e a r i n g   i n f o r m a t i o n   p r e s e n t e d   in  a  

,  b a r - c o d e   fo rm  r e a d a b l e   by  t h e   t i c k e t - c h e c k i n g   m e a n s .   I t  

may  be  r e q u i r e d   t h a t   t h e   t i c k e t  i s s u i n g   means   i s   c a p a b l e  

of   p r i n t i n g   on  to   a  t i c k e t   in   a  b a r - c o d e   form  i n f o r -  

m a t i o n   w h i c h   can   be  r e a d   by  t h e   t i c k e t - c h e c k i n g   m e a n s  

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

i s s u e d .   T i c k e t   s t o c k   m i g h t   be  p r e - p r i n t e d   w i t h   c e r t a i n  

i n f o r m a t i o n   ( e . g .   s e r i a l   n u m b e r s )   in  b a r - c o d e ,   in   w h i c h  

c a s e   i t   may  n o t   be  n e c e s s a r y   f o r   t h e   t i c k e t - i s s u i n g  

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

i s   p r e f e r r e d   t h a t   t h e   t i c k e t   i s s u i n g   means   be  a r r a n g e d  

to   p r i n t   s e r i a l   n u m b e r s   ( i n   b a r - c o d e )   on  to   t i c k e t s   u p o n  
i s s u e .  

A g a i n   f o r   m a n a g e m e n t   p u r p o s e s ,   i t   may  o f t e n   b e  

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

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

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

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

means   w h e r e b y   t h e   i n f o r m a t i o n   can   be  r e c o r d e d .  

Fo r   s t o r i n g   i n f o r m a t i o n   to   w h i c h   t i c k e t - c h e c k i n g  

means   r e f e r s ,   a n d / o r   f o r   r e c o r d i n g   i n f o r m a t i o n   r e a d   b y  

t i c k e t - c h e c k i n g   means   a n d / o r   c o m m u n i c a t e d   by  t i c k e t -  

i s s u i n g   m e a n s ,   any  s u i t a b l e   d a t a - s t o r i n g   means   can  b e  

u s e d .   The  t i c k e t - i s s u i n g   and  t i c k e t - c h e c k i n g   means   a r e  

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

to   be  s t o r e d   can   be  d e t e r m i n e d   by  s o f t w a r e .   In  o r d e r   t o  

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



p e r i o d i c a l l y   be  c o n n e c t e d   up  to   a  c o m p u t e r   t e r m i n a l ,  

t h o u g h   i t   m i g h t   p r o v e   more   c o n v e n i e n t   to   c o n n e c t   i t   to   a  

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

( f o r   e x a m p l e   on  m a g n e t i c   t a p e )   f o r   f u t u r e   p l a y - b a c k   t o  

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

T h e   t i c k e t - i s s u i n g   means   p r e f e r a b l y   h a s   a c c e s s ,  

u s u a l l y   v i a   a  c o n t r o l   c o n s o l e ,   to   f a r e - t a b l e   i n f o r m a t i o n  

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

on  m a g n e t i c   t a p e   c a s s e t t e s .   P r o v i s i o n   f o r   r e g u l a r l y  

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

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

a l r e a d y   k n o w n .  

The  t i c k e t - c h e c k i n g   means   may  be  a r r a n g e d   to   r e a d  

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

f o r m a t   ( as   h e r e i n b e f o r e   d e f i n e d ) .   T h i s   c o u l d   e n a b l e   t h e  

i n f o r m a t i o n   to   be  r e a d   by  a  s i n g l e   r e a d i n g   h e a d   in   a  

s i n g l e   s w e e p .   H o w e v e r ,   we  h a v e   f o u n d   t h a t   t h i s   f o r m a t  

t e n d s   t o   be  w a s t e f u l   of  s p a c e   and  w h e r e ,   as  on  a  b u s  

t i c k e t   of  o r t h o d o x   d i m e n s i o n s ,   t h e r e   can   be  a  s h o r t a g e  

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

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

f o r m a t   (as   h e r e i n b e f o r e   d e f i n e d )   may  be  much  p r e f e r a b l e .  

T h e r e   now  f o l l o w s   a  d e s c r i p t i o n ,   to   be  r e a d   w i t h  '  

r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   of  a  bus   e q u i p -  

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

s y s t e m .   I t   i s   to   be  u n d e r s t o o d   t h a t   t h e   bus  and  t h e  

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

i l l u s t r a t e   t h e   i n v e n t i o n   by  way  of  e x a m p l e   o n l y .  

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

F i g u r e   1  i l l u s t r a t e s   in   b l o c k   d i a g r a m   fo rm  t h e  

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

l o y e d ,   b o t h   on  and  o f f   t h e   b u s ;  



F i g u r e s   2  and   3  show  two  t i c k e t s   w h i c h   a r e   p r i n t e d  

in   a l t e r n a t i v e   s i d e - b y - s i d e   b a r - c o d e   f o r m a t s .  

In  a  t h r o u g h - t i c k e t i n g   s y s t e m ,   e a c h   t i c k e t   10  b e a r s  

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

t h e   t i c k e t   to   be  c h e c k e d   f o r   t r a v e l   on  any  p a r t i c u l a r  

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

s y s t e m .   The  i n f o r m a t i o n   i s   p r i n t e d   on  t h e   t i c k e t   in  a n  

o p t i c a l l y - m a c h i n e - r e a d a b l e   b a r - c o d e   f o r m .   The  i n f o r -  

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

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

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

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

of   t i c k e t   ( e . g .   s e a s o n ,   m u l t i - j o u r n e y ,   s i n g l e ,   t r a n s f e r )  

a n d / o r   t h e   f a r e   c o d e   ( e . g .   a d u l t ,   c h i l d ,   r e t u r n )   a n d / o r  

t h e   e x p i r y   d a t e   a n d / o r   t h e   s t a g e   of  o r i g i n   a n d / o r   t h e  

s t a g e   of  d e s t i n a t i o n   a n d / o r   z o n e s   w i t h i n   w h i c h   t h e  

t i c k e t   c an   be  v a l i d l y   u s e d .  

The  b u s ,   b e i n g   one  of  a  p l u r a l i t y   of  s i m i l a r l y  

e q u i p p e d   b u s e s   in   t h e   t r a n s p o r t   s y s t e m ,   c o m p r i s e s   a  

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

s o l e   12 ,   f o r   o p e r a t i o n   by  t h e   d r i v e r ,   and  d a t a - s t o r i n g  

m e a n s   14  ( r e f e r r e d   to   h e r e i n a f t e r   as  t h e   m e m o r y ) .   T h e  

memory   14  c a n ,   f o r   c o n v e n i e n c e   in  d e s c r i p t i o n ,   be  c o n -  

s i d e r e d   to   c o m p r i s e   f o u r   p o r t i o n s   14a  to   1 4 d .  

T i c k e t - i s s u i n g   means  on  t h e   bus  c o m p r i s e s   a  t i c k e t  

p r i n t e r   16,   a s s o c i a t e d   w i t h   t h e   c o n t r o l   c o n s o l e   1 2 ,  

w h e r e b y   b a r - c o d e d   t r a v e l   i n f o r m a t i o n   can   be  p r i n t e d   o n  

t o   a  t i c k e t   ( i n   a  form  r e a d a b l e   by  a  t i c k e t  r e a d e r   1 8 ,  

r e f e r r e d   to   h e r e i n a f t e r )   u n d e r   i n s t r u c t i o n s   f rom  t h e  

c o n s o l e .   Each   t i c k e t   may  be  t a k e n   f rom  t i c k e t   s t o c k  

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

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



p r e f e r r e d   t h a t   t h e   s e r i a l   n u m b e r   be  p r i n t e d   on  by  t h e  

t i c k e t   p r i n t e r .  

The  t i c k e t - i s s u i n g   means   h a s   a c c e s s   to   f a r e - t a b l e  

d a t a   s t o r e d   in   t h e   memory  1 4 a .   F u r t h e r m o r e ,   t h e  

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

m a t i o n   b o r n   by  and  a s s o c i a t e d   w i t h   e a c h   t i c k e t   i s s u e d  

( w h e t h e r   or   n o t   a l l   of  t h a t   i n f o r m a t i o n   i s   p r i n t e d   o n  

t h e   t i c k e t )   to   t h e   memory  1 4 c ,   w h e r e b y   t h e   i n f o r m a t i o n  

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

p u r p o s e s .   The  p r i n t e r   i s   e q u i p p e d   to   r e a d   b a r - c o d e d  

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

any   o t h e r   p r e - p r i n t e d   i n f o r m a t i o n   in   b a r - c o d e ,   can   b e  

r e c o r d e d .  

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

p a s s e n g e r s ,   t h e   t i c k e t   p r i n t e r   16  i s   a r r a n g e d   to   p r i n t  

c e r t a i n   b a s i c   i n f o r m a t i o n   on  to   e a c h   t i c k e t   a l s o   in   a n  

o r d i n a r y   ( n o n - c o d e d )   r e a d a b l e   f o r m .  

The  bus   i s   e q u i p p e d   w i t h   t i c k e t - c h e c k i n g   m e a n s  

c o m p r i s i n g   a  t i c k e t   r e a d e r   18  to   w h i c h   t i c k e t - h o l d i n g  

p a s s e n g e r s   can   p r e s e n t   t h e i r   t i c k e t s   on  b o a r d i n g   t h e  

b u s .   The  t i c k e t   r e a d e r   i s   c a p a b l e   of   o p t i c a l l y   r e a d i n g  

i n f o r m a t i o n   p r e s e n t e d   to   i t   on  a  t i c k e t   in   a  p r i n t e d  

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

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

c a p a b l e   of  i n d i c a t i n g   t h a t   an  i n v a l i d   t i c k e t   h a s   b e e n  

p r e s e n t e d .   The  t i c k e t   r e a d e r   18  i s   a s s o c i a t e d   w i t h   t h e  

memory   in   o r d e r   t h a t   i t   can   c o m p a r e   i n f o r m a t i o n   r e a d  

f r o m   t h e   t i c k e t   w i t h   r e f e r e n c e   i n f o r m a t i o n   s t o r e d   in   t h e  

memory   1 4 b .   Upon  so  d e t e c t i n g   an  i n v a l i d   t i c k e t ,   f o r  

t r a v e l   on  t h a t   bus   a t   t h a t   t i m e ,   t h e   t i c k e t   w o u l d   b e  

r e j e c t e d   and  i n d i c a t i n g   means   20,  c o m p r i s i n g   a  b u z z e r   t o  

a l e r t   t h e   d r i v e r ,   w o u l d   be  a c t i v a t e d .  



The  t i c k e t   r e a d e r  1 8   i s   a r r a n g e d   to   c o m m u n i c a t e  

i n f o r m a t i o n   r e a d   f rom  e a c h   t i c k e t   to   t h e   memory  1 4 d ,  

w h e r e b y   t h e   i n f o r m a t i o n   can   be  r e c o r d e d   f o r   s u b s e q u e n t  

r e t r i e v a l   f o r   m a n a g e m e n t   p u r p o s e s .  

In  o r d e r   to   p r o v i d e   an  a d d i t i o n a l   e l e m e n t   of  p a s -  

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

r i d i n g ,   one   or   more  l a r g e   i l l u m i n a t e d   s t a g e / z o n e   i n d i -  

c a t o r s   22  a r e   p r o v i d e d   in  t h e   b u s .   The  i n f o r m a t i o n   s o  

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

z o n e s '   i n f o r m a t i o n   p r i n t e d   on  t h e   t i c k e t s   ( w h e r e   a p p r o -  

p r i a t e ) .   The  i n d i c a t o r s   a r e   a r r a n g e d   to   be  u p - d a t e d  

d u r i n g   t r a v e l   by  a  f a r e - s t a g e   u p - d a t i n g   key  of  t h e  

c o n t r o l   c o n s o l e   12,   o p e r a t e d   by  t h e   d r i v e r .   O p e r a t i o n  

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

i n f o r m a t i o n   in   t h e  m e m o r y   14  on  w h i c h   t h e   t i c k e t - i s s u i n g  

means   and  t h e   t i c k e t - c h e c k i n g   means   r e l y .  

The  bus   i s   e q u i p p e d   a l s o   w i t h   p o r t a b l e   t i c k e t -  

i n s p e c t i n g   means   c o m p r i s i n g   an  i n s p e c t i o n   h a n d s e t   24  

w h i c h   i s   a d a p t e d   to   be  c a r r i e d   w i t h i n   t h e   bus  and  e n a -  

b l e s   an  i n s p e c t o r   to   c h e c k   t i c k e t s   f o r   v a l i d i t y .   T h e  

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

on  a  t i c k e t   in   b a r - c o d e ,   and  i s   c a p a b l e   of   d i s p l a y i n g  

i n f o r m a t i o n   r e a d   f rom  t he   t i c k e t   in   a  form  w h i c h   can   b e  

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

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

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

i l l u m i n a t e d   d i s p l a y .   The  memory  of  t h e   h a n d s e t   can   b e  

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

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

T i c k e t s   f o r   use   in  t h e   t r a n s p o r t   s y s t e m ,   e s p e c i a l l y  

s u c h   t i c k e t s   as  s e a s o n   t i c k e t s ,   can   be  p r e - p u r c h a s e d  

f rom  t i c k e t   d i s p e n s e r s  2 6   a t   c o n v e n i e n t   s i t e s   ( e . g .  

r a i l w a y   s t a t i o n s ,   p o s t   o f f i c e s ,   and  bus  d e p o t s ) .  



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

s i n g l e   b a r - c o d e   d i g i t   c o m p r i s e s   a t   l e a s t   f i v e ,   p a r a l l e l ,  
t h i c k / t h i n   b a r s ,   s p a c e d  a t   u n e v e n   i n t e r v a l s .   In  o r d e r  

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

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

In  a  t h r o u g h - t i c k e t i n g   s i t u a t i o n ,   w h e r e   as  many  as  1 2 8  

d i g i t s   may  be  r e q u i r e d ,   we  b e l i e v e   t h a t   e a c h   t i c k e t  

w o u l d   n e e d   to   be  in   t h e   r e g i o n   of  1 2 0 - 1 4 0   mm  l o n g .  

In  o r d e r   to   u t i l i s e   t h e   w i d t h   of  t h e   t i c k e t   m o r e  

e f f i c i e n t l y ,   and  t h e r e b y   r e s t r i c t   t h e   l e n g t h   to   a n  

a c c e p t a b l e   s i z e ,   t h e   s i d e - b y - s i d e   b a r - c o d e   f o r m a t   ( a s  

h e r e i n b e f o r e   d e f i n e d )   i s   u s e d .  

The  b a r - c o d e ,   in   s i d e - b y - s i d e   f o r m a t ,  m a y   be  b a s e d  

on  t h e   p r i n c i p l e   of   h e x a d e c i m a l   b i n a r y   n o t a t i o n ,   w h e r e b y  
e a c h   l i n e   c o m p r i s e s   room  f o r   f o u r   ' b i t s '   of  i n f o r m a t i o n  

p r i n t e d   in   t h e   fo rm  of  b a r s .   T h i s   a l l o w s   f o r   t h e   f o l -  

l o w i n g   n u m b e r   of  d i g i t s   to   be  e n c o d e d :  

a s s u m i n g   t h a t   a  c l e a r   l i n e   ( i . e . ,   no  p r i n t e d   b a r s )   w o u l d  

n o t   c o n s t i t u t e   a  d i g i t .   - 

In  an  e f f o r t   to   r e d u c e   e r r o r s   w h i c h   may  be  i n t r o -  

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

t i n g ,   s m u d g i n g ,   d e f a c i n g ,   c r e a s i n g   e t c . ,   some  fo rm  o f  

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

f o r m a t .  



The  b a r - c o d e   i n f o r m a t i o n   on  a  t i c k e t   c a n ,   in   o r d e r  

to   c a r r y   s u f f i c i e n t   i n f o r m a t i o n ,   c o n s i s t   of  32  f o u r - b i t  

l i n e s ,   g i v i n g   a  4  x  32  m a t r i x .   A d d i n g   a n o t h e r   c o l u m n   o f  

b i t s   to   t h e   t i c k e t   ( m a k i n g   a  5  x  32  m a t r i x )   a l l o w s   a  

p a r i t y   c h e c k   to   be  made  on  t h e   o r i g i n a l   f o u r - b i t   l i n e s .  

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

in   t h e   f i f t h   c o l u m n   o n l y   i f   t h e r e   i s   an  e v e n   n u m b e r   o f  

i n f o r m a t i o n a l   b a r s   in  t h a t   l i n e .   S u c h   a  t i c k e t   i s   s h o w n  

in   F i g u r e   2 .  

S h o u l d   a  s i n g l e   b a r   in   any  l i n e   be  m i s r e a d   i . e . ,  

e i t h e r   an  e x c e s s i v e l y   f a i n t   b a r ,   or  a  mark  r e a d   as  a  

b a r ,   t h e n   t h i s   e r r o r   w i l l   be  d e t e c t e d   by  t h e   p a r i t y   b i t  

c h e c k   ( e v e n   i f   i t   i s   t h e   p a r i t y   b i t   i t s e l f   w h i c h   i s  

m i s r e a d ) .  

H o w e v e r ,   a  p r e f e r r e d   b a r - c o d e   in   s i d e - b y - s i d e  

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

t h o u g h   t h i s   d o e s   n o t   make  s u c h   good  u s e   of  s p a c e   as  t h e  

h e x a d e c i m a l   p r i n c i p l e .   In  a p p l i c a t i o n   of  t h i s   p r i n -  

c i p l e ,   e a c h   l i n e   c o m p r i s e s   room  f o r   f i v e   ' b i t s '   o f  

i n f o r m a t i o n   p r i n t e d   in   t h e   fo rm  of  b a r s .   S i n c e   t h r e e  

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

t h e   f o l l o w i n g   n u m b e r   of  d i g i t s   to   be  e n c o d e d :  

An  a d v a n t a g e   of  e m p l o y i n g   t h e   t h r e e - o u t - o f - f i v e  

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

( s i n c e   t h e r e   mus t   a l w a y s   be  t h r e e   b a r s ,   and  no  m o r e ,   i n  

a  l i n e ) .   Such  a  t i c k e t   i s   shown  in  F i g u r e   3 .  



For   u s e   on  t r a v e l   t i c k e t s   w h i c h   a r e   to   be  r e a d   a n d ,  

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

f o r m a t ,   and  c o d i n g   on  e i t h e r   t h e   t h r e e - o u t - o f - f i v e   o r  

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

Q u i t e   a p a r t   f r o m   t h e   f a c t   t h a t ,   as   a l r e a d y   i n d i c a t e d ,  

s u c h   an  a r r a n g e m e n t   a l l o w s   more   e f f e c t i v e   u se   of   t i c k e t  

a r e a ,   t h e   u s e   of  o n l y   one  k i n d   of   b a r   ( r a t h e r   t h a n   b o t h  

t h i c k   and  t h i n   b a r s ,   as  i s   c o n v e n t i o n a l   in   e n d - t o - e n d  

f o r m a t s   m a k e s   p r i n t i n g   q u a l i t y   much  l e s s   c r i t i c a l ;  

i n s t e a d   of  h a v i n g   to   d i s t i n g u i s h   b e t w e e n   t h i c k   and  t h i n  

b a r s ,   a  r e a d i n g   h e a d   has   s o l e l y   t o   be  a b l e   to   d i s t i n -  

g u i s h   b e t w e e n  t h e   p r e s e n c e   and  t h e   a b s e n c e   of  a  b a r .  

W h e r e   b o t h   p r i n t i n g   and  r e a d i n g   e q u i p m e n t   h a v e   to   b e  

o p e r a t e d   f a s t ,   to   p r i n t   and  r e a d   t i c k e t s   on  a  m o v i n g  

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

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

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

In  o r d e r  t o   r e a d   t i c k e t s   b e a r i n g   i n f o r m a t i o n   i n  

b a r - c o d e   in   t h e   s i d e - b y - s i d e   f o r m a t s   j u s t   d e s c r i b e d ,   t h e  

t i c k e t   r e a d e r   18  c o m p r i s e s   f i v e   r e a d i n g   h e a d s   w h i c h   a r e  

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

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

f rom  t h e   f i v e   r e a d i n g   h e a d s   a r e   a s s e s s e d ,   l i n e   by  l i n e ,  

by  t h e   t i c k e t - c h e c k i n g   means   in   o r d e r   to   r e a d   t h e   c o d e d  

i n f o r m a t i o n   on  t h e   t i c k e t .  

As  t h e   bus  i s   e q u i p p e d   w i t h   i t s   own  b a r - c o d e   p r i n -  

t e r   16,   w a y b i l l s   can   be  p r i n t e d   i n   b a r - c o d e   f o r m ,   i n  

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

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

in   an  e x t r e m e l y   c o m p a c t   f o rm  f o r   a u t o m a t i c   m a c h i n e  

r e a d i n g   a t   t h e   g a r a g e   or  d e p o t .   A u d i t   t i m e   a t   t h e   e n d  

of   t h e   d r i v e r ' s   d u t y   can   be  g r e a t l y   r e d u c e d ,   and  a n  

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

be  r e q u i r e d .   A d d i t i o n a l l y ,   m a c h i n e - r e a d a b l e   w a y b i l l s  



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

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

s y s t e m s .  



1.  A  p a s s e n g e r - c a r r y i n g   v e h i c l e   c h a r a c t e r i s e d   in   t h a t  

i t   i s   e q u i p p e d   w i t h   t i c k e t - c h e c k i n g   means   ( 1 4 , 1 8 )   c a p -  
a b l e   of  r e a d i n g   i n f o r m a t i o n   p r e s e n t e d   to   i t   on  a  t i c -  

k e t   (10)  in   a  p r i n t e d   b a r - c o d e   f o r m ,   c a p a b l e   of  d i s -  

t i n g u i s h i n g   b e t w e e n   v a l i d   and  i n v a l i d   t i c k e t s ,   and  c a p -  
a b l e   of  i n d i c a t i n g   t h a t   an  i n v a l i d   t i c k e t   h a s   b e e n  

p r e s e n t e d .  

2.  A  v e h i c l e   a c c o r d i n g   to   c l a i m  1   c h a r a c t e r i s e d   i n  

t h a t   s a i d   t i c k e t - c h e c k i n g   means   i s   c a p a b l e   of  a s s e s s i n g  

t h e   v a l i d i t y   of  a  t i c k e t   by  r e a d i n g   i n f o r m a t i o n   p r e -  
s e n t e d   to   i t   in   a  b a r - c o d e   fo rm  on  t h e   t i c k e t   and  c o m -  

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

to   w h i c h   i t   h a s   a c c e s s .  

3.  A  v e h i c l e   a c c o r d i n g   to   c l a i m  2   c h a r a c t e r i s e d   i n  

t h a t   i t   i s   e q u i p p e d   w i t h   d a t a - s t o r i n g   m e a n s   ( 1 4 b )  

w h e r e b y   s a i d   r e f e r e n c e   i n f o r m a t i o n   can   be  s t o r e d .  

4.  A  v e h i c l e   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1  t o   3 

c h a r a c t e r i s e d   in   t h a t   s a i d   t i c k e t - c h e c k i n g   means   i s  

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

s t o r e .  

5.  A  v e h i c l e   a c c o r d i n g   to   c l a i m  4   c h a r a c t e r i s e d   i n  

t h a t   i t   i s   e q u i p p e d   w i t h   d a t a - s t o r i n g   m e a n s   ( 1 4 d )  

w h e r e b y   i n f o r m a t i o n   r e a d   f rom  t i c k e t s   by  s a i d   t i c k e t -  

c h e c k i n g   m e a n s   c a n   be  r e c o r d e d   f o r   s u b s e q u e n t   r e t r i e v a l .  

6.  A  v e h i c l e   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1  to   5 

c h a r a c t e r i s e d   in  t h a t   i t   i s   e q u i p p e d   a l s o   w i t h   t i c k e t -  

i s s u i n g   means   ( 1 2 , 1 4 , 1 6 )   a r r a n g e d   to   i s s u e   t i c k e t s  

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

a b l e   by  s a i d   t i c k e t - c h e c k i n g   m e a n s .  



7.  A  v e h i c l e   a c c o r d i n g   to   c l a i m   6  c h a r a c t e r i s e d   i n  

t h a t   s a i d   t i c k e t - i s s u i n g   means   i s   c a p a b l e   of  p r i n t i n g   o n  

t o   a  t i c k e t   in   a  b a r - c o d e   fo rm  i n f o r m a t i o n   w h i c h   can   b e  

r e a d   by  s a i d   t i c k e t - c h e c k i n g   means   and  w h i c h   i n d i c a t e s  

t r a v e l   p e r m i s s i b l e   w i t h   t h e   t i c k e t   i s s u e d .  

8.  A  v e h i c l e   a c c o r d i n g   to   e i t h e r   of  c l a i m s   6  and  7 

c h a r a c t e r i s e d   in   t h a t   s a i d   t i c k e t - i s s u i n g   means   i s  

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

b o r n   by  t i c k e t s   i s s u e d .  

9.  A  v e h i c l e   a c c o r d i n g   to   c l a i m   8  c h a r a c t e r i s e d   i n  

t h a t   i t   i s   e q u i p p e d   w i t h   d a t a - s t o r i n g   means   (14c)   w h e r e -  

by  i n f o r m a t i o n   c o m m u n i c a t e d   by  s a i d   t i c k e t - i s s u i n g   m e a n s  

can  be  r e c o r d e d   f o r   s u b s e q u e n t   r e t r i e v a l .  

10.  A  v e h i c l e   a c c o r d i n g   to   c l a i m  1   c h a r a c t e r i s e d   i n  

t h a t   s a i d   t i c k e t - c h e c k i n g   means   i s   a r r a n g e d   to   r e a d  

i n f o r m a t i o n   p r e s e n t e d   in  a  s i d e - b y - s i d e   b a r - c o d e   f o r m a t  

(as  h e r e i n b e f o r e   d e f i n e d ) .  

11.   A  v e h i c l e   a c c o r d i n g   to   c l a i m   10  c h a r a c t e r i s e d   i n  

t h a t   s a i d   t i c k e t - c h e c k i n g   means   i s   a r r a n g e d   to   r e a d  

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

o u t - o f - f i v e   p r i n c i p l e .  

12.  A  v e h i c l e   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1  to   1 1  

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

t i c k e t - i n s p e c t i n g   means   (24)  to   be  c a r r i e d   w i t h i n   t h e  

v e h i c l e   by  an  o p e r a t o r ,   s a i d   t i c k e t - i n s p e c t i n g   m e a n s  

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

a  b a r - c o d e   fo rm  on  a  t i c k e t .  

13.  A  v e h i c l e   a c c o r d i n g   to   c l a i m   12  c h a r a c t e r i s e d   i n  

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

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

w h i c h   can   be  r e a d   by  t h e   o p e r a t o r .  
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