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(55)  Method  of  and  apparatus  for  distributing  ticket  fare  income. 
A  method  of  distributing  ticket  fare  income  between  a 

number  of  transportation  entities  is  described.  The  transpor- 
tation  entities  T,  A,  B,  C,  operate  a  first  transportation  route 
group  (X-Y)  and  second  such  group  (a'-a",  b'-b",  c'-c"),  each 
group  may  have  one  or  more  routes.  The  method  of  the 
invention  involves  issuing  tickets  at  the  starting  end  (X)  of 
the  first  route  group,  which  tickets  have  magnetically  stored 
fare  information,  and  collecting  the  tickets  as  the  passengers 
leave  the  second  route  group  of  the  transportation  network. 
The  tickets  are  magnetic  read  to  retrieve  the  fare  information 
and  the  fare  income  for  the  network  is  apportioned  to  the 
entities  T,  A,  B,  C  on  the  basis  of  the  processed  information. 
Apparatus  for  issuing  tickets,  obtaining  fare  information 
from  the  tickets  and  processing  the  information,  is  also 
described. 





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

a d j u s t i n g   t i c k e t   f a r e s   in  a  n e t w o r k   of  d i f f e r e n t   t r a n s -  

p o r t a t i o n   r o u t e s   w h i c h   can  s e l e c t i v e l y   be  t a k e n   by  a  

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

p a r t i c u l a r l y   to  a  m e t h o d   of  q u i c k l y ,   a c c u r a t e l y ,   a n d  

e f f e c t i v e l y   a d j u s t i n g   t i c k e t   f a r e s   among  d i f f e r e n t   t r a n s -  

p o r t a t i o n   e n t i t i e s   b a s e d   on  i n f o r m a t i o n   s t o r e d   in  common 

t i c k e t s   u s e d   by  p a s s e n g e r s   and  f i n a l l y   r e t r i e v e d   by  t h e  

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

M a j o r   c i t i e s   h a v e   a  n e t w o r k   or  s y s t e m   of  i n t e r -  

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

and   b u s e s   run  by  d i f f e r e n t   c o m p a n i e s .   P r e v i o u s l y ,  

p a s s e n g e r s   had  to  buy  o t h e r   t i c k e t s   s o l d   by  d i f f e r e n t  

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

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

to   buy  d i f f e r e n t   t i c k e t s   a t   t r a n s f e r   s t a t i o n s   e a c h   t i m e  

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

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

w i s h   to   t a k e   d i f f e r e n t   s u c c e s s i v e   r o u t e s   to   buy  a t   a  

s t a r t i n g   s t a t i o n   a  t i c k e t   w h i c h   is   e f f e c t i v e   f o r   t h e  

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

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

t r a n s p o r t a t i o n   r o u t e   s i n c e   e a c h   s t a r t i n g   s t a t i o n   on  t h e  

f i r s t   r o u t e   has  to   h a v e   o n l y   a  r e l a t i v e l y   s m a l l   number   o f  



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

s e v e r a l   f i n a l   t r a n s p o r t a t i o n   r o u t e s   ( run   by  t h e   same  o r  

d i f f e r e n t   c o m p a n i e s )   w h i c h   p a s s e n g e r s   can  t a k e ,   e a c h  

s t a r t i n g   s t a t i o n   i s   r e q u i r e d   to   have  many  d i f f e r e n t   common 

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

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

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

and   c o s t l y .   F a r e   a d j u s t m e n t s . a m o n g   t h e   d i f f e r e n t  

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

n e t w o r k   a r e   q u i t e   c o m p l i c a t e d   b e c a u s e   many  d i f f e r e n t   common 

t i c k e t s   h a v e   to   be  p i c k e d   o u t   f rom  o r d i n a r y   t i c k e t s ,  

c l a s s i f i e d ,   and   t o t a l l e d .   S i m i l a r l y ,   w h e r e   t h e r e   a r e  

s e v e r a l   f i r s t   t r a n s p o r t a t i o n   r o u t e s   ( r u n   by  t h e   same  o r  

d i f f e r e n t   c o m p a n i e s )   w h i c h   p a s s e n g e r s   can  t a k e ,   f a r e  

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

I t   has  been   p r o p o s e d   to   i n t r o d u c e   a  t i c k e t   p u r c h a s e  

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

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

can  be  u s e d   by  p a s s e n g e r s   to   f r e e l y   s e l e c t   any  d e s i r e d  

t r a n s p o r t a t i o n   l i n e   of   d i f f e r e n t   t r a n s p o r t a t i o n   c o m p a n i e s .  

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

a d v a n t a g e o u s   a t   t h e   p o i n t   of  s e l l i n g   t i c k e t s ,   i t   w o u l d  

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

w o u l d   be  l a b o r i o u s   and  s u b j e c t   to   e r r o r s .  

SUMMARY  OF  THE  INVENTION 

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

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



d i f f e r e n t   t r a n s p o r t a t i o n   n e t w o r k   b a s e d   on  p i e c e s   o f  

i n f o r m a t i o n   s t o r e d   in   r e t r i e v e d   t i c k e t s .  

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

among  d i f f e r e n t   t r a n s p o r t a t i o n   e n t i t i e s   o p e r a t i n g   a  

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

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

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

c o m p r i s i n g   t h e   s t e p s   o f :  

(a)  i s s u i n g ,   a t   t he   s t a r t i n g   end  of  t h e   f i r s t  

t r a n s p o r t a t i o n   r o u t e ,   t i c k e t s   to   p a s s e n g e r s   to   g e n e r a t e  

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

on  t h e   f i r s t   t r a n s p o r t a t i o n   r o u t e   and  any   one  of  t h e  

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

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

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

as  t h e   p a s s e n g e r s   l e a v e   t h e   t r a n s p o r t a t i o n   n e t w o r k ;  

(c)  o b t a i n i n g   t h e   t i c k e t   f a r e   i n f o r m a t i o n   f r o m  

e a c h   of  t h e   r e t r i e v e d   t i c k e t s ;   a n d  

(d)  a p p o r t i o n i n g   t i c k e t   f a r e   i n c o m e   among  t h e  

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

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

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

A c c o r d i n g   to   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  

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

among  d i f f e r e n t   t r a n s p o r t a t i o n   e n t i t i e s   o p e r a t i n g   a  

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

t r a n s p o r t a t i o n   r o u t e   and  a  f u r t h e r   t r a n s p o r t a t i o n   r o u t e s  

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

c o m p r i s i n g   t h e   s t e p s   o f :  

(a)  i s s u i n g ,   a t   t h e   s t a r t i n g   end  of  any  one  o f  

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

g e n e r a t e   t i c k e t   f a r e   i n c o m e ,   t he   t i c k e t s   b e i n g   e f f e c t i v e  

f o r   u s e   on  t h e   f i r s t   t r a n s p o r t a t i o n   r o u t e s   and  t h e  

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



i n d i c a t i v e   of  t h e   f a r e   p a i d ;  

(b)  r e t r i e v i n g   t he   t i c k e t s   f r o m   t h e   p a s s e n g e r s  

as  t h e   p a s s e n g e r s   l e a v e   t h e   t r a n s p o r t a t i o n   n e t w o r k ;  

(c)  o b t a i n i n g   t h e   t i c k e t   f a r e   i n f o r m a t i o n   f r o m  

e a c h  o f   t h e   r e t r i e v e d   t i c k e t s ;   a n d  

(d)  a p p o r t i o n i n g   t i c k e t   f a r e   i n c o m e   among  t h e  

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

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

i n f o r m a t i o n   o b t a i n e d   f rom  t h e   t i c k e t .  

A c c o r d i n g   to   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  

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

among  d i f f e r e n t   t r a n s p o r t a t i o n   e n t i t i e s   o p e r a t i n g   a  

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

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

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

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

o f :  

(a)  i s s u i n g ,   a t   t h e   s t a r t i n g   end  of  one  of  t h e  

f i r s t   t r a n s p o r t a t i o n   r o u t e s ,   t i c k e t s   to   p a s s e n g e r s   t o  

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

f o r   u s e   on  t h e   f i r s t   t r a n s p o r t a t i o n   r o u t e s   and  t h e  

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

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

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

as  t h e   p a s s e n g e r s   l e a v e   t h e   t r a n s p o r t a t i o n   n e t w o r k ;  

(c)  o b t a i n i n g   t h e   t i c k e t   f a r e   i n f o r m a t i o n   f r o m  

each   of  t h e   r e t r i e v e d   t i c k e t s ;   a n d  

(d)  a p p o r t i o n i n g   t i c k e t   f a r e   i n c o m e   among  t h e  

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

t r a n s p o r t a t i o n   r o u t e s   b a s e d   on  t he   t i c k e t   f a r e  

i n f o r m a t i o n   o b t a i n e d   f rom  t h e   t i c k e t .  

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

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

t i c k e t   f a r e   i n c o m e   among  d i f f e r e n t   t r a n s p o r t a t i o n  

e n t i t i e s   o p e r a t i n g   a  t r a n s p o r t a t i o n   n e t w o r k   c o m p r i s i n g   a  



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

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

t r a n s p o r t a t i o n   g r o u p ,   c o m p r i s i n g :  

m e a n s   a t   t h e   s t a r t i n g   end  of  t h e   f i r s t  

t r a n s p o r t a t i o n   g r o u p ,   f o r   i s s u i n g   t i c k e t s   f o r   p a s s e n g e r s  

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

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

of  t he   p a s s e n g e r   f a r e   p a i d ;  

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

i n f o r m a t i o n   f r o m   e a c h   t i c k e t   r e t r i e v e d   upon  t h e  

p a s s e n g e r s   l e a v i n g   t h e   t r a n s p o r t a t i o n   n e t w o r k ;   a n d  

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

i n c o m e   among  t h e   t r a n s p o r t a t i o n   e n t i t i e s   f o r   t h e   f i r s t  

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

t i c k e t   f a r e   i n f o r m a t i o n   o b t a i n e d   f r o m   t h e   r e t r i e v e d  

t i c k e t s .  

A  g r o u p   of  r o u t e s   may  i n c l u d e   one  or   m o r e  

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

g roup   s h o u l d   be  so  c o n s t r u e d   in   t h i s   s p e c i f i c a t i o n   a n d  

a t t a c h e d   c l a i m s .  

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

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

number   of  t r a n s p o r t a t i o n   e n t i t i e s   o p e r a t i n g   a  f i r s t  

t r a n s p o r t a t i o n   r o u t e   g r o u p   and  a  s e c o n d   such   g r o u p   w h i c h  

f o l l o w s   on  or   e x t e n d s   f r o m   t h e   f i r s t   g r o u p .  
P r e f e r r e d   e m b o d i m e n t s   of  t h e   i n v e n t i o n   w i l l  

now  be  d e s c r i b e d   by  way  of  e x a m p l e   and  w i t h   r e f e r e n c e   t o  

t he   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  i s   a  d i a g r a m   s h o w i n g   a  t r a n s p o r t a t i o n  

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



FIG.   2  i s   a  p e r s p e c t i v e   v i ew   of  a  t i c k e t   s o r t i n g  

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

FIG.   3  i s   a  p e r s p e c t i v e   v i e w   of   t h e   t i c k e t   s o r t i n g  

d e v i c e   of   FIG.  2  w i t h   an  end  w a l l   and  a  s h u t t e r   open   t o  

show  t h e   i n t e r i o r   of  t h e   t i c k e t   s o r t i n g   d e v i c e ;  

FIG.   4  i s   a  s e c t i o n a l   s i d e   e l e v a t i o n a l   v i e w   of  t h e  

t i c k e t   s o r t i n g   d e v i c e ;  

F IG.   5  i s   a  s e c t i o n a l   f r o n t   e l e v a t i o n a l   v i e w   of  t h e  

t i c k e t   s o r t i n g   d e v i c e ;  

FIG.   6  i s   a  p e r s p e c t i v e   v i e w ,   p a r t l y   b r o k e n   away ,   o f  

a  s o r t e r   drum  and  s u r r o u n d i n g   p a r t s ;  

FIG.   7  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i ew   of   a  t i c k e t  

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

FIG.   8  i s   an  e n l a r g e d   f r a g m e n t a r y   p e r s p e c t i v e   v iew  o f  

t i c k e t   s o r t i n g   m e c h a n i s m s   on  t h e   s o r t e r   d r u m ;  

FIG.   9  i s   an  e n l a r g e d   p l a n   v i ew   of  a  common  t i c k e t  

and  a  m a g n e t i c   f o r m a t   t h e r e o n ;  

FIG.   10  is   an  e n l a r g e d   v i e w   s h o w i n g   a  common  t i c k e t  

and  an  o r d i n a r y   t i c k e t ;  

FIG.   11  i s   a  d i a g r a m   i l l u s t r a t i v e   of  a  m e t h o d   o f  

a d j u s t i n g   f a r e s   of  common  t i c k e t s   a c c o r d i n g   to   t h e   p r e s e n t  

i n v e n t i o n ;  

F IG.   12  is  a  d i a g r a m   s h o w i n g   a n o t h e r   t r a n s p o r t a t i o n  

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

FIG.   13  is   a  d i a g r a m   i l l u s t r a t i v e   of  a  m e t h o d   o f  

a d j u s t i n g   f a r e s   of  common  t i c k e t s   a c c o r d i n g   to   t h e   p r e s e n t  

i n v e n t i o n ;  



FIG.  14  i s   a  d i a g r a m   s h o w i n g   s t i l l   a n o t h e r  

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

is   e m p l o y e d ;  

FIG.   15  i s   a  p e r s p e c t i v e   v i e w   of  a n o t h e r   t i c k e t  

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

i n v e n t i o n ;  

F IG.   16  i s   an  e n l a r g e d   p l a n   v i e w   of  a  t i c k e t   w h i c h  

can  be  u s e d   f o r   any  d i s t a n c e   in   a  p a r t i c u l a r   a r e a   and  a  

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

FIG.   17  i s   an  e n l a r g e d   v i ew   s h o w i n g   a  t i c k e t   w h i c h  

can  be  u s e d   f o r   any  d i s t a n c e   in   a  p a r t i c u l a r   a r e a   and  a n  

o r d i n a r y   t i c k e t ;  

F IG.   18  i s   a  d i a g r a m   i l l u s t r a t i v e   of  a  m e t h o d   o f  

a d j u s t i n g   f a r e s   of   common  t i c k e t s   a c c o r d i n g   to   t h e   p r e s e n t  

i n v e n t i o n ;   a n d  

FIG.   19  i s   a  d i a g r a m   i l l u s t r a t i v e   of  a  m e t h o d   o f  

a d j u s t i n g   f a r e s   of  common  t i c k e t s ,   t h e   d i a g r a m   s h o w i n g  

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

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

FIG.   1  shows  a  n e t w o r k   of  t r a n s p o r t a t i o n   r o u t e s   o r  

l i n e s   run   by  d i f f e r e n t   t r a n s p o r t a t i o n   c o m p a n i e s   a n d  

a v a i l a b l e  f r e e l y   s e l e c t a b l y   to   p a s s e n g e r s   who  c a r r y   common 

t i c k e t s .  

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

r a i l w a y   s t a r t i n g   w i t h   an  X  s t a t i o n   and  e n d i n g   w i t h   a  Y 

s t a t i o n   and   run   by  a  T  company   and  t h r e e   p a r a l l e l   b u s  l i n e s  

s t a r t i n g   w i t h   bus  s t o p s   a ' ,   b ' ,   c ' ,   r e s p e c t i v e l y ,   n e a r   t h e  



Y  s t a t i o n ,   and  e n d i n g   w i t h   bus  s t o p s   a" ,   b" ,   c " ,  

r e s p e c t i v e l y ,   and  run   by  A,  B,  and  C  c o m p a n i e s ,  

r e s p e c t i v e l y .   To  t r a v e l   f r o m   t h e   X  s t a t i o n   t o   one  of  t h e  

bus  s t o p s   a " ,   b" ,   and  c " ,   a  p a s s e n g e r   buys  a  common  t i c k e t  

w h i c h   c o v e r s   t h e   f a r e s   f o r   t h e   r a i l w a y   and  any   one  of  t h e  

bus  l i n e s   ( t h e   f a r e s   f o r   t h e   t h r e e   bus  l i n e s   a r e   t h e   s a m e ) .  

The  p a s s e n g e r   t a k e s   t h e   t r a i n   f rom  t h e   X  to   t h e   Y  s t a t i o n ,  

and  t h e n   t a k e s   a  d e s i r e d   one  of  t h e   t h r e e   bus  l i n e s   f r o m  

t h e   bus  s t o p   a ' ,   b l ,   o r   cl  t o   t h e   bus  s t o p   a " ,   b" ,   or  c " .  

The  t i c k e t   i s   r e t r i e v e d   a t   t h e   bus  s t o p   a " ,   b " ,   or   c"  b y  

one  of  t h e   bus  l i n e s   w h i c h   t h e   p a s s e n g e r   has   t a k e n .  

T i c k e t s   r e t r i e v e d   f r o m   p a s s e n g e r s   by  t h e   A,  B,  and  C 

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

f o r   t h e   p a s s e n g e r s   who  t o o k   t h e i r   b u s e s   f o r   t h e   p u r p o s e   o f  

f a r e   a d j u s t m e n t .   T h e n ,   t h e   A,  B,  and  C  c o m p a n i e s   t h e n   b i l l  

t h e   T  c o m p a n y   f o r   c a l c u l a t e d   bus  f a r e s .   The  T  c o m p a n y   p a y s  

t h e   b i l l e d   c h a r g e s   to   t h e   A,  B,  and  C  c o m p a n i e s ,   b e c a u s e  

t h e   T  c o m p a n y   has   a l r e a d y   c o l l e c t e d   t h e   bus  f a r e s   a t   t h e   X 

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

t h a t   t h e   T  c o m p a n y   s o l d .   The  f a r e   a d j u s t m e n t   i s   now 

c o m p l e t e d .  

FIGS.   2  t h r o u g h   8  i l l u s t r a t e   a  s o r t i n g   d e v i c e   u s e d  

f o r   s o r t i n g   o u t   and  r e a d i n g   i n f o r m a t i o n   f rom  common  t i c k e t s  

r e t r i e v e d   f r o m   p a s s e n g e r s   by  t he   bus  l i n e s   a t   t h e   bus  s t o p s  

a " ,   b" ,   and  c " .   The  s o r t i n g   d e v i c e   c o m p r i s e s   an  e l o n g a t e d  

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

o p p o s i t e   end   f a c e s .   To  one   of   t h e   end  f a c e s ,   t h e r e   i s  



h i n g e d   a  c o v e r   2  a n g u l a r l y   s w i n g a b l e   in  a  l a t e r a l   d i r e c t i o n  

and  h a v i n g   a  c h a r g i n g   c h u t e   3  p r o j e c t i n g   c e n t r a l l y   f rom  t h e  

c o v e r   2  and   h a v i n g   an  u p p e r   o p e n   end  f o r   r e c e i v i n g   t i c k e t s  

to   be  s o r t e d   o u t .   The  c h a r g i n g   c h u t e   3  i s   c u r v e d   w i t h   i t s  

l o w e r   o p e n   e n d   o p e n i n g   i n t o   a  s o r t e r   drum  ( d e s c r i b e d   l a t e r )  

h o u s e d   in   t h e   body   1.  The  s e m i c y l i n d r i c a l   u p p e r   p o r t i o n   o f  

t h e   body  1  i s   r e c e s s e d   to   p r o v i d e   an  o p e n i n g   w h i c h   i s   of  a  

l e n g t h   t h a t   i s   a b o u t   2/3  of  t h e   e n t i r e   l e n g t h   o f   t h e   b o d y  

1,  and  w h i c h   i s   n o r m a l l y   c l o s e d   by  a  s h u t t e r   4  s l i d a b l y  

o p e n a b l e   a l o n g   an  a r c u a t e   p a t h   in  t h e   d i r e c t i o n   of   t h e  

a r r o w ,   t h e   s h u t t e r   4  h a v i n g   h a n d l e s   5  o n   an  end  t h e r e o f .  

The  body  1  h a s  o n   a  s i d e   s u r f a c e   t h e r e o f   a  c o n t r o l   p a n e l   6 

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

b o a r d   7  w i t h   a  p o w e r   i n l e t   and  a  s i g n a l   c a b l e   c o n n e c t o r  

m o u n t e d   t h e r e o n .  

FIG.   3  s h o w s   t h e   s o r t i n g   d e v i c e   w i t h   t h e   c o v e r   2 

swung  open   t h r o u g h   a b o u t   90  d e g r e e s   and  t h e   s h u t t e r   4 

r e t r a c t e d   to   u n c o v e r   t h e   u p p e r   open   p o r t i o n   o f   t h e   body   1 .  

The  c o v e r   2  i s   p i v o t a b l y   j o i n e d   to   t h e   body  1  by  a  p a i r   o f  

h i n g e s   8.  The  s h u t t e r   4  i s   s l i d a b l y   w i t h d r a w n   b a c k   i n t o   a  

s i d e w a l l   of  t h e   body  1.  Wi th   t h e   c o v e r   2  and   t h e   s h u t t e r   4 

t h u s   o p e n e d ,   t h e   i n t e r i o r   of  t h e   body  1  can   e a s i l y   b e  

a c c e s s e d   f o r   m a i n t e n a n c e   and  s e r v i c i n g .   A  c y l i n d r i c a l  

s o r t e r   drum  9  i s   h o r i z o n t a l l y   d i s p o s e d   c e n t r a l l y   in  t h e  

body  1  w i t h   an  a x i s   s u b s t a n t i a l l y   a l i g n e d   w i t h   t h e   c e n t r a l  

a x i s   of   t h e   s e m i c y l i n d r i c a l   u p p e r   p o r t i o n   of  t h e   body  1 .  

The  body  1  i n c l u d e s   a  p a i r   of  t r a n s v e r s e   s u p p o r t s   10 ,   1 0  



(FIG.   5)  s p a c e d   f rom  e a c h   o t h e r   in  t h e   l o n g i t u d i n a l  

d i r e c t i o n   of   t h e   body  1  and  m o u n t e d   on  i n n e r   w a l l   s u r f a c e s  

of  t h e   body  1.  A  p a i r   of  b e a r i n g s   11 ,   11  i s   m o u n t e d   o n  

e a c h   of   t h e   s u p p o r t s   10 ,   10,   and  a  p a i r   o f   r o l l e r s   12 ,   1 2  

i s   r o t a t a b l y   s u p p o r t e d   on  t h e   b e a r i n g s   11 ,   1 1 ,  

r e s p e c t i v e l y .   The  a x i a l   e n d s   of   t h e   s o r t e r   drum  9  a r e  

r o t a t a b l y   s u p p o r t e d   by  t h e   r o l l e r s   12  on  t h e   s u p p o r t s   1 0 .  

T h r e e   f i r s t   a n n u l a r   g u i d e   c h a n n e l s   13  s u r r o u n d   t h e   s o r t e r  

drum  9  in   a x i a l l y   s p a c e d   r e l a t i o n ,   and   two  s e c o n d   a n n u l a r  

g u i d e   c h a n n e l s   14  a x i a l l y   a l t e r n a t e   w i t h   t h e   f i r s t   a n n u l a r  

g u i d e   c h a n n e l s   13  in  s u r r o u n d i n g   r e l a t i o n   to   t h e   s o r t e r  

drum  9 .  

As  shown  in  FIGS.   4  t h r o u g h   7,  t h e   s o r t e r   drum  9  i s  

made  of  a  t h i n   m e t a l   s h e e t   and  has   one   end  c l o s e d   and  o t h e r  

end  f i t t e d   o v e r   an  a n n u l a r   p l a t e   15  h a v i n g   a  c e n t r a l  

c i r c u l a r   o p e n i n g .   The  a n n u l a r   p l a t e   15  s e r v e s   to   p r e v e n t  

t i c k e t s   f r o m   g o i n g   o u t   of  t h e   s o r t e r   d rum  9  w h i l e   t h e  

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

drum  9  has   a  c i r c u l a r   c l o s i n g   p l a t e   16  t o   w h i c h   a  d r i v e  

s h a f t   17  i s   c o a x i a l l y   c o n n e c t e d .   The  s o r t e r   drum  9  h a s  

t h e r e o n   a  f i r s t   g r o u p   of  t h r e e   rows  o f   s o r t e r s   18  and  a  

s e c o n d   g r o u p   of  two  rows  of  s o r t e r s   19 ,   t h e   rows  of  s o r t e r s  

18  a x i a l l y   a l t e r n a t i n g   w i t h   t h e   rows   o f   s o r t e r s   19 .   T h e  

g u i d e   c h a n n e l s   13  a r e   d i s p o s e d   a r o u n d   t h e   rows  of  f i r s t  

s o r t e r s   18  in  s u r r o u n d i n g   r e l a t i o n   t h e r e t o ,   w h i l e   t h e   g u i d e  

c h a n n e l s   14  a r e   d i s p o s e d   a r o u n d   t h e   rows   of  s e c o n d   s o r t e r s  

19  in  s u r r o u n d i n g   r e l a t i o n   t h e r e t o .   Each   of   t h e   g u i d e  



c h a n n e l s   13  i s   c o m p o s e d   of  a  s u b s t a n t i a l l y   c i r c u l a r   p l a t e  

21  h a v i n g   a  p a i r   of  a n n u l a r   f l a n g e s   or  s i d e w a l l s   w i t h   t h e i r  

i n n e r  p e r i p h e r a l   e d g e s   20  s l i g h t l y  s p a c e d   r a d i a l l y  

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

s o r t e r   d rum  9.  The  g u i d e   c h a n n e l   13  a l s o   i n c l u d e s   a  

d i s c h a r g e   c h u t e   24  h a v i n g   a  d o w n w a r d l y   o p e n i n g   d i s c h a r g e  

h o l e .   S i m i l a r l y ,   e a c h   o f  t h e . g u i d e   c h a n n e l s   14  i s   c o m p o s e d  

of  a  s u b s t a n t i a l l y   c i r c u l a r   p l a t e   22  h a v i n g   a  p a i r   o f  

a n n u l a r   f l a n g e s   w i t h   t h e i r   i n n e r   p e r i p h e r a l   e d g e s   2 3  

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

c i r c u m f e r e n t i a l   s u r f a c e   of  t h e   s o r t e r   drum  9.  The  c i r c u l a r  

p l a t e s   21,   22  a r e   s u p p o r t e d   in  t h e   body  1  i n d e p e n d e n t l y   o f  

t h e   s o r t e r   drum  9.  The  g u i d e   c h a n n e l   14  a l s o   i n c l u d e s   a  

d i s c h a r g e   c h u t e   25  h a v i n g   a  d o w n w a r d l y   o p e n i n g   d i s c h a r g e  

h o l e .   The  d i s c h a r g e   c h u t e s   24,   25  a r e   s t a g g e r e d   in   t h e  

a x i a l   d i r e c t i o n   of  t h e   s o r t e r   drum  9  as  shown  in  FIG.  4 .  

As  s h o w n  i n   FIGS.   4  and  7,  t h e   o p e n   e n d s   of  t h e  

c h u t e s   24  a r e  c o n n e c t e d   to   a  h o r i z o n t a l   d i s c h a r g e   d u c t   2 6 .  

A  s e p a r a t o r   m e c h a n i s m   27  i s  d i s p o s e d   b e l o w   t h e   open   end  o f  

each   of  t h e   d i s c h a r g e   c h u t e s   25 .   As  shown  in   FIG.  4,  t h e  

s e p a r a t o r   m e c h a n i s m s   27  a r e   s u p p o r t e d   r e s p e c t i v e l y   o n  

s u p p o r t s   29  m o u n t e d ,   r e s p e c t i v e l y ,   on  b o x - s h a p e d   m o u n t s   2 8  

p l a c e d   on  t h e   b o t t o m   of   t h e   body  1.  Each  s e p a r a t o r  

m e c a h n i s m   27  i n c l u d e s   an  e l e c t r o m a g n e t i c a l l y   v i b r a t a b l e  

t r o u g h   30  i n c l i n e d   d o w n w a r d l y   t o w a r d   t h e   d i s c h a r g e   d u c t   2 6 .  

A  m a g n e t i c   r e a d e r   m e c h a n i s m   31  i s   d i s p o s e d   b e t w e e n   t h e  

d i s c h a r g e   d u c t   26  and  t h e   t r o u g h   30,   and  c o m p r i s e s   a  



m a g n e t i c   p i c k u p   h e a d   32  and  a  c o n v e y e r   b e l t   s y s t e m   f o r  

d e l i v e r i n g   t i c k e t s   s u p p l i e d   f rom  t h e   t r o u g h   30  t o w a r d   t h e  

d i s c h a r g e   c h u t e   26  t h r o u g h   t h e   m a g n e t i c   p i c k u p   head   3 2 .  

The  m a g n e t i c   r e a d e r   m e c h a n i s m   31  has  a  t e r m i n a l   end  f a c i n g  

an  o p e n i n g   33  d e f i n e d   in  a  s i d e w a l l   of  t h e   d i s c h a r g e   c h u t e  

26.   The  d i s c h a r g e   c h u t e   26  i s   h o l l o w   and   has   a  s q u a r e  

c r o s s   s e c t i o n .   An  a i r   b l o w e r   34  i s   c o u p l e d   t o   an  end  o f  

t h e   d i s c h a r g e   c h u t e   26,   t h e   o t h e r   end  of   w h i c h   o p e n s   a b o v e  

a  s h r e d d e r   35  (FIG.   4 ) .  

The  body  1  has   a  v e r t i c a l   p a r t i t i o n   36  on  w h i c h   t h e  

s u p p o r t   10  i s   s u p p o r t e d ,   t h e   v e r t i c a l   p a r t i t i o n   36  d e f i n i n g  

a  m a c h i n e   c h a m b e r   37  r e m o t e   f rom  t h e   s o r t e r   drum  9.  A 

c h a n n e l   38  i s   m o u n t e d   on  t h e   p a r t i t i o n   36  in  t h e   m a c h i n e  

c h a m b e r   37  and  s u p p o r t s   t h e r e o n   a  m o t o r   39  h a v i n g   an  o u t p u t  

s h a f t   40  j o i n e d   by  a  c o u p l i n g   41  to   t h e   d r i v e   s h a f t   17-  A s  

b e s t   shown  in  FIG.  6,  a  p a i r   of  a i r   b l o w e r s   42 ,   43  i s  

d i s p o s e d   in  t h e   m a c h i n e   c h a m b e r   37  s l i g h t l y   a b o v e   t he   m o t o r  

39.   A  p a i r   of  h o r i z o n t a l   a i r   p i p e s   44 ,   45  i s   c o u p l e d   t o  

t h e   a i r   b l o w e r s   42,  43 ,   r e s p e c t i v e l y ,   and   d i s p o s e d   one  o n  

e a c h   s i d e   of  t h e   s o r t e r   drum  9.  The  a i r   p i p e   44  

c o m m u n i c a t e s   t h r o u g h   n o z z l e s   46  w i t h   t h e   g u i d e   c h a n n e l s   1 3 ,  

and   t he   a i r   p i p e   45  c o m m u n i c a t e s   t h r o u g h   n o z z l e s   47  w i t h  

t h e   g u i d e   c h a n n e l s   14 .   The  n o z z l e s   46,  47  a r e   d o w n w a r d l y  

t a p e r e d   and  h a v e   l o w e r   o p e n   ends   d i r e c t e d   t o w a r d   t h e  

s o r t e r s   18,  19,  r e s p e c t i v e l y .  

As  shown  in  FIG.   8,  e a c h   of  t he   s o r t e r s   18  i n c l u d e s   a  

t a p e r e d   t o n g u e   48  s h e a r e d   r a d i a l l y   o u t w a r d l y   o f f   t h e  



c y l i n d r i c a l   k a i l .   ThE  t a p e r e d   t o n g u e   46  has  an  end  e d g e  

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

d e f i n e   t h e r e w i t h   an  o p e n i n g   52  e x t e n d i n g   r a d i a l l y   o u t w a r d l y  

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

t i c k e t s   of   a  p a r t i c u l a r   s i z e   t h r o u g h   t h e   o p e n i n g   5 2 .  

A c c o r d i n g l y ,   t h e   t a p e r e d   t o n g u e s   48  t e r m i n a t e   r e s p e c t i v e l y  

in  t h e   o p e n i n g s   52  and  a r e   p r o g r e s s i v e l y   n a r r o w e r   t o w a r d  

t he   o p e n i n g s   52  to  p r o v i d e   t a p e r e d   s l i d e   s u r f a c e s .   A  p a i r  

of  g u i d e   s t r i p s   50,  50  e x t e n d s   a l o n g   t h e   o p p o s i t e   s i d e  

e d g e s   of   e a c h   t a p e r e d   t o n g u e   48  and  i s   s e c u r e d   to  b o t h   t h e  

s i d e   e d g e   and  t h e   c y l i n d r i c a l   w a l l .   The  g u i d e   s t r i p s   5 0  

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

c h u t e   f o r   g u i d i n g   t i c k e t s   to  be  s o r t e d   ou t   t o w a r d   t h e   t h e  

o p e n i n g   52 .   More  s p e c i f i c a l l y ,   one  end  of  e a c h   g u i d e   s t r i p  

50  i s   l o c a t e d   a t   t he   d i s t a l   end  of  t h e   s l i d e   s u r f a c e   a n d  

s e r v e s   t o   d e f i n e   t h e   o p e n i n g   52,  w h i l e   the   o t h e r   end  i s  

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

b l e n d s   i n t o   t h e   c y l i n d r i c a l   w a l l   of  t h e   s o r t e r   drum  9,  a n d  

p r o t r u d e s   r a d i a l l y   i n w a r d l y   of  t h e   s o r t e r   drum  9 .  

L i k e w i s e ,   e a c h   of   t h e   s o r t e r s   19  i n c l u d e s   a  t a p e r e d   t o n g u e  

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

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

t he   t a p e r e d   t o n g u e s   48  a r e   o r i e n t e d .   The  t a p e r e d   t o n g u e   49  

has  an  end  e d g e   d i s p l a c e d   r a d i a l l y   o u t w a r d l y   f rom  t h e  

c y l i n d r i c a l   w a l l   to  d e f i n e   t h e r e w i t h   an  o p e n i n g   53  

e x t e n d i n g   r a d i a l l y   o u t w a r d l y   and  h a v i n g   a  l e n g t h   V  t h a t   i s  

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



s i z e   t h r o u g h   t h e   o p e n i n g   53.  A c c o r d i n g l y ,   the  t a p e r e d  

t o n g u e s   49  t e r m i n a t e   r e s p e c t i v e l y   in  t h e   o p e n i n g s   53  a n d  

a r e   p r o g r e s s i v e l y   n a r r o w e r   t o w a r d   t h e   o p e n i n g s   53  t o  

p r o v i d e   t a p e r e d   s l i d e   s u r f a c e s .   A  p a i r   of  g u i d e   s t r i p s   5 1 ,  

51  e x t e n d s   a l o n g   t h e   o p p o s i t e   s i d e   e d g e s   of  e ach   t a p e r e d  

t o n g u e   49  and  i s   s e c u r e d   t o   b o t h   t h e   s i d e   edge   and  t h e  

c y l i n d r i c a l   w a l l .   The  g u i d e   s t r i p s   51  p a i r e d   on  b o t h   s i d e s  

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

t i c k e t s   to  be  s o r t e d   o u t   t o w a r d   t h e   t h e   o p e n i n g   53.  M o r e  

s p e c i f i c a l l y ,   one  end  of  e a c h   g u i d e   s t r i p   51  i s   l o c a t e s   a t  

t he   d i s t a l   end  of  t h e   s l i d e   s u r f a c e   and  s e r v e s   to  d e f i n e  

the   o p e n i n g   53,  w h i l e   t he   o t h e r   end  i s   p o s i t i o n e d   a t   t h e  

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

c y l i n d r i c a l   w a l l   of  t h e   s o r t e r   d rum  9,  and  p r o t r u d e s  

r a d i a l l y   i n w a r d l y   of  t h e   s o r t e r   drum  9 .  

FIG.  9  shows   a  common  t i c k e t   55  and  d a t a   r e c o r d e d  

t h e r e o n .   The  t i c k e t   55  has   a  l o n g i t u d i n a l   c e n t r a l   m a g n e t i c  

s t r i p   57  c o a t e d   on  one  s u r f a c e   t h e r e o f   and  h a v i n g   a  w i d t h  

t h a t   is   a b o u t   o n e - t h i r d   of  t h e   e n t i r e   w i d t h   of  t h e   t i c k e t .  

A  f a r e   i s   p r i n t e d   on  t h e   t i c k e t   on  one  wide  of  t he   m a g n e t i c  

s t r i p   57  and  a  c o m p a n y   name  on  t h e   o t h e r   s i d e .   I n f o r m a t i o n  

is   m a g n e t i c a l l y   r e c o r d e d   on  t h e   m a g n e t i c   s t r i p   57  in  a  d a t a  

f o r m a t   c o m p o s e d   of  "STX",   "AREA  CODE",  "COMPANY  CODE",  

"TICKET  FARE  CODE",  "TICKET  TYPE  CODE",  "SUM",  and  " E T X " -  

"STX"  i n d i c a t e s   t h e   d i r e c t i o n   in   w h i c h   to  s t a r t   d a t a  

r e a d i n g ,   "AREA  CODE"  i n d i c a t e s   an  a r e a   in  w h i c h   t h e   t i c k e t  

is   e f f e c t i v e ,   "COMPANY  CODE"  i s   t h e   p r e d e t e r m i n e d   c o d e   o f  



the   name  o f  a   company   w h i c h   i s s u e s   the   t i c k e t ,   "TICK£T  F A  

CODE"  t h e   code   of  a  p r i n t e d   f a r e ,   "TICKET  TYPE  CODE"  t h e  

code  i n d i c a t i v e   of  w h e t h e r   t h e   t i c k e t   is  f o r   a d u l t s   o r  

c h i l d r e n ,   "SUM"  t h e   code   of   a  sum  c h e c k   v a l u e   f o r   a l l  

r e c o r d e d   d a t a ,   and  "ETX"  i n d i c a t e s   t h e   end  of  d a t a   r e a d i n g .  

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

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

d i f f e r e n t   s i z e s   a r e  u s e d .   FIG.  10  shows  such   two  d i f f e r e n t  

t i c k e t s .   One  t y p e   of  t i c k e t   i s   a  t i c k e t   55  (same  as  t h e  

t i c k e t   55  shown  in  FIG.  9)  w h i c h   i s   i s s u e d   by  the   r a i l w a y  

company  T  and  can  be  u s e d   f o r   b u s e s   of  t he   d i f f e r e n t   b u s  

c o m p a n i e s   A,  B,  C,  and  t h e   o t h e r   t i c k e t   t y p e   i s   an  o r d i n a r y  

t i c k e t   56  t h a t   is   i s s u e d   by  and  e f f e c t i v e   f o r   one  of  t h e  

bus  c o m p a n i e s   A,  B,  C  o n l y .   The  t i c k e t   56  b e a r s   t h e  

company  name  and  f a r e .   The  t i c k e t   55  h a s  a   w i d t h   S  s m a l l e r  

t h a n   t h e   l e n g t h   V  of  the   o p e n i n g   53  of  t h e  s o r t e r s   19 .   T h e  

t i c k e t   56  has   a  w i d t h   T  l a r g e r   t h a n   the   l e n g t h   W  of  t h e  

o p e n i n g   52  of  t he   s o r t e r s   18 .   The  w i d t h   T  is  l a r g e r   t h a n  

the   w i d t h   W. 

-  FIG.  11  s c h e m a t i c a l l y   i l l u s t r a t e s   a  b i l l i n g   s y s t e m  

for   common  t i c k e t s   55  w h i c h   have   been  i s s u e d   by  t h e   r a i l w a y  

company  T  and  u s e d   f o r   t h e   r a i l w a y   of  t he   r a i l w a y   c o m p a n y   T 

and  a n y  o n e   of  the   b u s e s   of  t h e   bus  c o m p a n i e s   A,  B,  C .  

R e t r i e v a l   b o x e s   a t   t he   bus   s t o p s   a" ,   b",   c"  (FIG.  1 )  

c o n t a i n   common  t i c k e t s   55  u s e d   by  t h o s e   p a s s e n g e r s   who  t o o k  

b o t h   t h e   r a i l w a y   of  t h e   r a i l w a y   company  T  and  one  of  t h e  

b u s e s   of  t h e   bus  c o m p a n i e s   A,  B,  and  C,  and  t i c k e t s   56  u s e d  



by  t h o s e   p a s s e n g e r s   who  took   o n l y   one  of  the  b u s e s .   B e f o r e  

t h e   i n f o r m a t i o n   r e c o r d e d   in  t he   m a g n e t i c   s t r i p   57  on  t h e  

t i c k e t s   55  i s   r e a d   o u t ,   i t   i s   n e c e s s a r y   to   s o r t   o u t   t h e  

t i c k e t s   55,   56 .   The  t i c k e t   r e t r i e v a l   b o x e s   a r e   b r o u g h t   t o  

o f f i c e s   64,  65,   66  of  t h e   bus  c o m p a n i e s   A,  B,  C,  

r e s p e c t i v e l y ,   and  t h e   t i c k e t s   55  a r e   a u t o m a t i c a l l y   s o r t e d  

ou t   and  s t o r e d   i n f o r m a t i o n   i s   r e a d   o u t   by  the   s o r t i n g  

d e v i c e s   ( shown   in  FIGS.   2  t h r o u g h   8)  i n s t a l l e d   in  t h e  

o f f i c e s   64,  65,   66.   P r i o r   to  s o r t i n g   o u t   the   t i c k e t s   5 5 ,  

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

or  m e c h a n i c a l l y   f r o m   t h e   t i c k e t s   55,   5 6 .  

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

d e s c r i b e d .  

Mixed   t i c k e t s   55,   56  a r e   t h r o w n   down  t h e   c h u t e   3  i n t o  

t h e   s o r t e r   drum  9.  The  s t a r t   s w i t c h   on  t h e   c o n t r o l   b o a r d   6 

is   t u r n e d   on  to   e n e r g i z e   t h e   m o t o r   39  to   r o t a t e   t he   s o r t e r  

drum  9  in  t h e   d i r e c t i o n   of  t h e   a r r o w   F  (FIG.  4 ) .   T h u s ,   t h e  

s o r t e r   drum  9  r o t a t e s   a b o u t   i t s   own  a x i s   w i t h   t h e   w i d e r  

ends   of  t h e   t a p e r e d   t o n g u e s   51  as  l e a d i n g   e n d s   and  t h e  

o p e n i n g s   53  as  t r a i l i n g   e n d s ,   c a u s i n g   t he   t i c k e t s   55,  56  t o  

s l i d e   on  t h e   i n n e r   p e r i p h e r a l   s u r f a c e   of  t h e   s o r t e r   d rum  9 

and  be  m i x e d   w i t h   e a c h   o t h e r .   The  t i c k e t s   55,   56  t e n d   t o  

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

9,  w h e r e i n   t h e   t i c k e t s   55,   56  a r e   g u i d e d   by  t he   g u i d e  

s t r i p s   51  t o w a r d   t h e   o p e n i n g s   53  of   t h e   s o r t e r s   19  o v e r   t h e  

t a p e r e d   t o n g u e s   49 .   S i n c e   t h e   l e n g t h   V  of  t h e   o p e n i n g s   5 3  

i s   l a r g e r   t h a n   o n l y   t he   w i d t h   S  of   t h e   t i c k e t s   55,  o n l y   t h e  



t i c k e t s   55  a r e   a l l o w e d   to  pa s s   t h r o u g h   t h e   o p e n i n g s   b3  o u t  

of   t h e   s o r t e r   drum  9.  The  l a r g e r   t i c k e t s   56  h o w e v e r   r e m a i n  

t r a p p e d   i n s i d e   t h e   s o r t e r   drum  9  as  t h e y   c a n n o t   go  t h r o u g h  

t h e   o p e n i n g s   53  and  may  g e t   c a u g h t   by  t he   g u i d e   s t r i p s   5 1  

or  s l i d e   o v e r   t h e   o p e n i n g s   53.  The  t i c k e t s   55  as  t h e y   a r e  

d i s c h a r g e d   o u t   of  t h e   s o r t e r   drum  9  a r e   t h e n   r e c e i v e d   b y  

t h e   g u i d e   c h a n n e l s   14,   f rom  w h i c h   t h e   t i c k e t s   55  s l i d e   d o w n  

t h e   d i s c h a r g e   c h u t e s   25.  The  t i c k e t s   55  f rom  e a c h  

d i s c h a r g e   c h u t e   25  a r e   t h e n   p l a c e d   on  t h e   t r o u g h   30  w h i c h  

v e r t i c a l l y   v i b r a t e s   t o   f e e d   t h e   t i c k e t s   55  one  by  o n e  

t o w a r d   t h e   m a g n e t i c   r e a d e r   m e c h a n i s m   31.  The  t i c k e t s   5 5  

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

m a g n e t i c   p i c k u p   h e a d   32,  wh ich   r e a d s   t h e   r e c o r d e d  

i n f o r m a t i o n   f rom  t h e   m a g n e t i c   s t r i p   57  on  t h e   t i c k e t   5 5 .  

The  m a g n e t i c   p i c k u p   head   32  i s s u e s   an  e l e c t r i c   s i g n a l  

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

t h e   p o w e r   b o a r d   7  to   a  d a t a   p r o c e s s i n g   and  s t o r a g e   s y s t e m ,  

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

r e s p e c t i v e   bus  c o m p a n i e s   A,  B,  C.  The  t i c k e t s   55  a r e   t h e n  

d i s c h a r g e d   f rom  t h e   m a g n e t i c   r e a d e r   m e c h a n i s m   31  i n t o   t h e  

d i s c h a r g e   d u c t   26,  and  f o r c e d   by  a i r   c u r r e n t s   f rom  t h e   a i r  

b l o w e r   34  to   t he   o t h e r   end  of  t he   d i s c h a r g e   d u c t   26 ,   f r o m  

w h i c h   t h e   t i c k e t s   55  d r o p   i n t o   t h e   s h r e d d e r   35.   T h e  

t i c k e t s   55  a r e   t h e n   cu t   i n t o   p i e c e s   by  t h e   s h r e d d e r   3 5 .  

A f t e r   a l l   of  t h e   t i c k e t s   55  h a v e   been   d i s c h a r g e d   o u t  

of   t h e   s o r t e r   drum  9,  t he   r o t a t i o n   of  t he   m o t o r   39  i s  

r e v e r s e d   to  r o t a t e   t h e   s o r t e r   drum  9  in  t h e   d i r e c t i o n   o f  



t he   a r r o w   G  to   a l l o w   t h e   t i c k e t s   56  to   p a s s   t h r o u g h   t h e  

o p e n i n g s   52  of   t h e   s o r t e r s   18  i n t o   t h e   g u i d e   c h a n n e l s   1 3 .  

The  t i c k e t s   56  t h e n   go  t h r o u g h   t h e   d i s c h a r g e   c h u t e s   24  i n t o  

t h e   d i s c h a r g e   d u c t   26 ,   f r om  w h i c h   t h e y   a r e   b l o w e n   i n t o   t h e  

s h r e d d e r   3 5 .  

W h i l e   t h e   s o r t e r   drum  9  r o t a t e s   to   s o r t   o u t   t h e  

t i c k e t s   55,   56,   t h e   a i r   b l o w e r s   42,  43  a r e   a c t u a t e d   t o  

g e n e r a t e   a i r   c u r r e n t s   t h r o u g h .   t h e   a i r   p i p e s   44 ,   45.  T h e  

a i r   c u r r e n t s   a r e   e m i t t e d   f r o m   t h e   a i r   p i p e s   44,   45  t h r o u g h  

t h e   n o z z l e s   46 ,   47  i n t o   t h e   g u i d e   c h a n n e l s   13,   14.  S i n c e  

t he   n o z z l e   e n d s   a r e   d i r e c t e d   t o   t h e   s o r t e r s   18,  19,  t h e   a i r  

c u r r e n t s   e n t e r   t h e   o p e n i n g s   5 2 ,   53  of  t h e   s o r t e r s   18,   19  t o  

blow  any  t i c k e t s   55,  56  w h i c h   h a v e   been   jammed  in   t h e  

o p e n i n g s   52 ,   53,  o f f   i n t o   t h e   s o r t e r   drum  9.  A c c o r d i n g l y ,  

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

The  i n f o r m a t i o n   r e a d   f r o m   t h e   m a g n e t i c   s t r i p s   57  o f  

t h e   t i c k e t s   55  i s   s e n t   f r o m   t h e   o f f i c e s   64,  65,  66  t o   a  

c o m p u t a t i o n   c e n t e r   67  on  a  r e a l - t i m e   b a s i s   or  as  a  b a t c h   o f  

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

s y s t e m s .   B a s e d   on  t h e   t r a n s m i t t e d   i n f o r m a t i o n ,   t h e  

c o m p u t a t i o n   c e n t e r   67  c o m p u t e s   t h e   n u m b e r s ,   f a r e s   and   t h e  

t y p e s   of   t h e   t i c k e t s   u s e d   f o r   e v e r y   week   or  m o n t h .   T h e  

c o m p u t e d   d a t a   a r e   r e c o r d e d   on  b i l l s   68 ,   69,  70  f o r   t h e  

r e s p e c t i v e   bus  c o m p a n i e s   A,  B,  C,  and  t h e   b i l l s   68,   69,   7 0  

a r e   s e n t   t o   t h e   company   T.  The  c o m p a n y   T  t h e n   p a y s   t h e  

b i l l e d   a m o u n t s   to   t h e   bus  c o m p a n i e s   A,  B,  C.  The  f a r e  

a d j u s t m e n t   i s   now  c o m p l e t e d .  



FjG.  12  i l l u s t r a t e s   a n o t h e r   n e t w o r k   of  t r a n s p o r t a t i o n  

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

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

and  X  s t a t i o n s   and   e n d i n g   w i t h   N  a n d   Y  s t a t i o n s   and  run   b y  

d i f f e r e n t   A  and  B  c o m p a n i e s   and  a  s i n g l e  b u s   l i n e   s t a r t i n g  

w i t h   a  bus  s t o p   c '   n e a r   t h e   N  a n d   Y  s t a t i o n s   and  e n d i n g  

w i t h   a  bus  s t o p   c"  and  run   by  C  c o m p a n y .   To  t r a v e l   f r o m  

the   M  or  X  s t a t i o n   t o   t h e   bus  s t o p   c " ,   a  p a s s e n g e r   buys   a t  

t h e   M  or  X  s t a t i o n   a  common  t i c k e t   w h i c h   c o v e r s   t he   f a r e s  

f o r   one  of  t h e   r a i l w a y s   ( t h e   f a r e s   f o r   t h e   two  r a i l w a y s   a r e  

t h e   same)   and  t h e   bus  l i n e .   The  p a s s e n g e r   t a k e s   t h e   t r a i n  

f rom  the   M  to  t h e   N  s t a t i o n  o r   t h e   t r a i n   f rom  the   X  to   t h e  

Y  s t a t i o n ,   and  t h e n   t a k e s  t h e   bus  l i n e   f rom  the   bus  s t o p  

c'   to  t he   bus  s t o p  c " .   The  t i c k e t   i s   r e t r i e v e d   a t   t h e   b u s  

s t o p   c"  by  t h e   bus  l i n e .   T i c k e t s   r e t r i e v e d   from  p a s s e n g e r s  

by  t h e   C  company   a r e   p r o c e s s e d   to  c a l c u l a t e   t he   t o t a l   b u s  

f a r e s   f o r   t h e   p a s s e n g e r s   who  t o o k   t h e   bus  fo r   t h e   p u r p o s e  

of  f a r e   a d j u s t m e n t .   T h e n ,   t he   C  company   t h e n   b i l l s   t h e   A 

and  B  c o m p a n i e s   f o r   c a l c u l a t e d   bus  f a r e s .   The  A  and  B 

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

t h e   A  and  B  c o m p a n i e s   have   a l r e a d y   c o l l e c t e d   t h e   bus  f a r e s  

a t   t he   M  and  X  s t a t i o n s   as  p a r t   of  t h e   f a r e s   of  t h e   c o m m o n  

t i c k e t s   t h a t   t h e  A   and  B  c o m p a n i e s .   The  f a r e   a d j u s t m e n t   i s  

now  c o m p l e t e d .  

As  shown  in  FIG.   13,  t h e  i n f o r m a t i o n   r e a d   f rom  t h e  

m a g n e t i c   s t r i p s   57  of   t h e   t i c k e t s   55  i s   s end   f rom  a  C 

c o m p a n y ' s   o f f i c e   62  to   a  c o m p u t a t i o n   c e n t e r   63  on  a  



r e a l - t i m e   b a s e s   or  as  a  b a t c h   of  i n f o r m a t i o n   over   t e l e p h o n e  

l i n e s   or  o t h e r   c o m m u n i c a t i o n   s y s t e m s .   The  C  c o m p a n y ' s  

o f f i c e   62  has   t h e   s o r t i n g   d e v i c e   as  shown  in  FIGS.  2 

t h r o u g h   8,  so  t h a t   t h e   t i c k e t s   55  can  a u t o m a t i c a l l y   s o r t e d  

o u t   and  t h e   i n f o r m a t i o n   r e a d   t h e r e f r o m .   B a s e d   on  t h e  

t r a n s m i t t e d   i n f o r m a t i o n ,   t h e   c o m p u t a t i o n   c e n t e r   63  c o m p u t e s  

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

e v e r y   week  or  m o n t h . .   The  c o m p u t e d   d a t a   a r e   r e c o r d e d   o n  

b i l l s   64,   65  w h i c h   a r e   s e n t   to   t he   c o m p a n i e s   A  and  B.  T h e  

c o m p a n i e s   A  and  B  t h e n   pay   t h e   b i l l e d   a m o u n t s  t o   t h e   b u s  

company   C .  

FIG.   14  shows  s t i l l   a n o t h e r   t r a n s p o r t i o n   n e t w o r k  

h a v i n g   t h r e e   p a r a l l e l   bus  l i n e s   s t a r t i n g   w i t h   bus  s t o p s   a ' ,  

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

bus  s t o p s   a " ,   b " ,   c " ,   r e s p e c t i v e l y ,   and  run   by  A,  B,  and  C 

c o m p a n i e s ,   r e s p e c t i v e l y .   The  A,  B,  and  C  c o m p a n i e s   p r e p a r e  

and  i s s u e   common  t i c k e t s   A ' ,   B ' ,   C'  ( e a c h   i d e n t i c a l   t o   t h e  

t i c k e t   55  shown  in  FIG.  9)  e f f e c t i v e   f o r   any  of  t h e   b u s  

l i n e s   run  by  t h e m .   To  t r a v e l   f rom  any  one  of  t h e   bus  s t o p s  

a ' ,   b ' ,   c '   to   t he   c o r r e s p o n d i n g   t e r m i n a l   bus  s t o p   a " ,   b ' ,  

or  c" ,   a  p a s s e n g e r   buys  any   one  of  t h e   common  t i c k e t s   A ' ,  

C ' ,   and  C1.  The  p a s s e n g e r   t a k e s   t h e   bus  f rom  t he   bus  s t o p  

a ' ,   b l ,   or  c '   to   t h e   bus  s t o p  a " ,   b",   or  c " .   The  t i c k e t   i s  

r e t r i e v e d   a t   t h e   bus  s t o p   a " ,   b " ,   or  c"  by  one  of  t h e   b u s  

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

f rom  p a s s e n g e r s   by  t h e   A,  B,  and  C  c o m p a n i e s   a r e   p r o c e s s e d  

to  c a l c u l a t e   t h e   t o t a l   bus  f a r e s   f o r   t h e   p a s s e n g e r s   w h o  



t o o k   t h e i r   b u s e s ,   T h e n ,   t h e   A,  L,  and  C   c o m p a n i e s   b i l l  

e a c h   o t h e r   f o r   a d j u s t i n g   bus  f a r e s .  

FIG.  15  shows  a n o t h e r   s o r t i n g   d e v i c e   u s e d   f o r   s o r t i n g  

o u t   and  r e a d i n g   i n f o r m a t i o n   f rom  t i c k e t s .   The  i l l u s t r a t e d  

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

t h a t   of   t he   s o r t i n g   d e v i c e   shown  in  FIG.  2,  e x c e p t   t h a t   t h e  

s o r t i n g   d e v i c e   of  FIG.  15  i n c l u d e s   a  f l o p p y   d i s k   d r i v e   5 8  

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

f l o p p y   d i s k   ( n o t   s h o w n ) .  

FIGS.   16  and  17  i l l u s t r a t e   an  e x a m p l e   of  a  t i c k e t   t o  

be  s o r t e d   o u t   by  t h e   s o r t i n g   d e v i c e .   The  t i c k e t ,   g e n e r a l l y  

d e s i g n a t e d   55,  is  e f f e c t i v e   f o r   any  d i s t a n c e   in  a  c e r t a i n  

a r e a ,   Tokyo  in  t h e   i l l u s t r a t e d   e x a m p l e .   O t h e r w i s e ,   t h e  

t i c k e t   55  of  FIGS.  16  and  17  i s   i d e n t i c a l   to   t h e   t i c k e t   5 5  

i l l u s t r a t e d   in  FIGS.  9  and  1 0 .  

FIG.  18  shows  a  t i c k e t   f a r e   b i l l i n g   s y s t e m   f o r   t h e  

t r a n s p o r t a t i o n   n e t w o r k   shown  in   FIG.  14.  The  A,  B,  and  C 

c o m p a n i e s   61,   62,  63  have   t i c k e t   o f f i c e s   64 ,   65,   66  f o r  

s e l l i n g   common  t i c k e t s   67,  68,  69,  r e s p e c t i v e l y ,   s t o r i n g  

t h e   same  i n f o r m a t i o n   as  t h a t   shown  in  FIG.  16.  R e c e i p t s  

f o r   t he   s o l d   t i c k e t s   a r e   c o l l e c t e d   f rom  t h e   t i c k e t   o f f i c e s  

64,   65,   66  by  the   A,  B,  and  C  c o m p a n i e s   61,   62,  6 3 .  

P a s s e n g e r s   who  p u r c h a s e d   t h e   t i c k e t s   67,  68,  69  can  t a k e  

any  of  b u s e s   70,  71,   72  of  t he   A,  B,  C  c o m p a n i e s .   A f t e r  

t he   b u s e s   70,  71,  72  have   t r a v e l e d   t h e i r   p r e d t e r m i n e d  

r o u t e s ,   t h e   t i c k e t s   67,   68,   69  a r e   r e t r i e v e d ,   and  s e p a r a t e d  

f rom  o t h e r   t i c k e t s ,   c o i n s ,   bank   n o t e s   by  t h e   s o r t i n g  



d e v i c e s   i n s t a l l e d   in  o f f i c e s   73,   74,  75  of  t h e   A,  B,  C 

c o m p a n i e s .   The  i n f o r m a t i o n   s t o r e d   on  the   t i c k e t s   67 ,   6 6 ,  

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

n u m b e r s ,   and  t y p e s   of  t h e   t i c k e t s   67 ,   68,   69 ,   and  t h e  

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

76,   77  and  78.   The  f l o p p y   d i s k s   76 ,   77,  78  a r e   b r o u g h t   t o  

a  c o m p u t a t i o n   or  f a r e   a d j u s t m e n t   c e n t e r   79,  in   w h i c h   t h e  

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

t a p e   or  t h e   l i k e .   The  f a r e   a d j u s t m e n t   c e n t e r   79  t h e n  

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

month  f o r   t h e   r e s p e c t i v e   c o m p a n i e s   A,  B,  C,  and  c a l c u l a t e s  

t h e   d i f f e r e n c e s   b e w t e e n   t he   f a r e s   of   t he   t i c k e t s   i s s u e d   b y  

one  of  t h e   bus  c o m p a n i e s   and  t h o s e   of  t h e   t i c k e t s   i s s u e d   b y  

t h e   o t h e r   bus  c o m p a n i e s   f o r   e a c h   bus  l i n e .   The  f a r e  

a d j u s t m e n t   c e n t e r   79  t h e n   i s s u e s   b i l l s   80,  81,  82  to   t h e  

bus  c o m p a n i e s   A,  B,  C  fo r   c o l l e c t i n g   t h e   f a r e   d i f f e r e n c e s  

to  a d j u s t   t h e   bus  f a r e s   e a c h   week   or  m o n t h .   The  b u s  

c o m p a n i e s   A,  B,  C  t h e n   p a y  o r   o f f s e t   t h e   f a r e   d i f f e r e n c e s  

w i t h   r e s p e c t   to   each  o t h e r .   The  f a r e   a d j u s t m e n t   c e n t e r   7 9  

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

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

a d j u s t m e n t   can   s p e e d i l y   and  r e l i a b l y   be  e f f e c t e d   in   a  s h o r t  

p e r i o d   of  t i m e .  

A c c o r d i n g   to  a  b i l l i n g   s y s t e m   shown  in  FIG.  1 9 ,  

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

o f f i c e s   73,   74,   75  to   t h e   f a r e   a d j u s t e m e n t   c e n t e r   7 9  

t h r o u g h   t e l e p h o n e   s e t s   83,  84,  85  on  a  r e a d - t i m e   b a s i s ,   o r  



d a t a   s h e e t s   p r i n t e d   by  p r i n t e r s   66,  87,  88  and  b r o u g h t   o r  

m a i l e d   to   t h e   f a r e   a d j u s t e m e n t   c e n t e r   7 9 .  

W h i l e   in  t h e   f o r e g o i n g  e m b o d i m e n t s   t h e   p r e s e n t  

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

bus  t r a n s p o r t a t i o n   n e t w o r k s ,  t h e   i n v e n t i o n   i s   a l s o  

a p p l i c a b l e   to   o t h e r   t r a n s p o r t a t i o n   n e t w o r k s   such   as  o f  

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

n e t w o r k s .  

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

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

c h a n g e s   and  m o d i f i c a t i o n s   may  be  made  t h e r e i n   w i t h o u t  

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



1.  A  m e t h o d   of  d i s t r i b u t i n g   t i c k e t   f a r e   i n c o m e  

among  d i f f e r e n t   t r a n s p o r t a t i o n   e n t i t i e s   o p e r a t i n g   a  

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

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

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

c o m p r i s i n g   t h e   s t e p s   o f :   0 

(a)  i s s u i n g ,   a t   t h e   s t a r t i n g   end  of  t h e   f i r s t  

t r a n s p o r t a t i o n   r o u t e ,   t i c k e t s   to   p a s s e n g e r s   t o   g e n e r a t e  

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

on  the   f i r s t   t r a n s p o r t a t i o n   r o u t e   and  any  one  of  t h e  

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

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

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

as  t he   p a s s e n g e r s   l e a v e   t h e   t r a n s p o r t a t i o n   n e t w o r k ;  

(c)  o b t a i n i n g   t h e   t i c k e t   f a r e   i n f o r m a t i o n   f r o m  

e a c h   of  t h e   r e t r i e v e d   t i c k e t s ;   a n d  

(d)  a p p o r t i o n i n g   t i c k e t   f a r e   i n c o m e   among  t h e  

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

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

i n f o r m a t i o n   o b t a i n e d   f r o m   t h e   t i c k e t s .  

2.  A  m e t h o d   of  d i s t r i b u t i n g   t i c k e t   f a r e   i n c o m e  

among  d i f f e r e n t   t r a n s p o r t a t i o n   e n t i t i e s   o p e r a t i n g   a  

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

t r a n s p o r t a t i o n   r o u t e s   and  a  f u r t h e r   t r a n s p o r t a t i o n   r o u t e  

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

c o m p r i s i n g   t h e   s t e p s   o f :  

(a)  i s s u i n g ,   a t   t he   s t a r t i n g   end  of  any  one  o f  

the   f i r s t   t r a n s p o r t a t i o n   r o u t e s ,   t i c k e t s   to   p a s s e n g e r s   t o  

g e n e r a t e   t i c k e t   f a r e   i n c o m e ,   t he   t i c k e t s   b e i n g   e f f e c t i v e  

f o r   u se   on  t h e   f i r s t   t r a n s p o r t a t i o n   r o u t e s   and  t h e  
f u r t h e r   t r a n s p o r t a t i o n   r o u t e ,   and  t h e   t i c k e t s   h a v i n g  

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



(b)  r e t r i e v i n g   the   t i c k e t s   f r o m   t h e   p a s s e n g e r s  

as  t h e   p a s s e n g e r s   l e a v e   t h e   t r a n s p o r t a t i o n   n e t w o r k ;  

(c)  o b t a i n i n g   t h e   t i c k e t   f a r e   i n f o r m a t i o n   f r o m  

each   of  t h e   r e t r i e v e d   t i c k e t s ;   a n d  

(d)  a p p o r t i o n i n g   t i c k e t   f a r e   i n c o m e   among  t h e  

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

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

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

3.  A  m e t h o d   of  d i s t r i b u t i n g   t i c k e t   f a r e   i n c o m e  

among  d i f f e r e n t   t r a n s p o r t a t i o n   e n t i t i e s   o p e r a t i n g   a  

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

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

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

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

o f :  

(a)  i s s u i n g ,   a t   the   s t a r t i n g   end  of  one  of  t h e  

f i r s t   t r a n s p o r t a t i o n   r o u t e s ,   t i c k e t s   to   p a s s e n g e r s   t o  

g e n e r a t e   t i c k e t   f a r e   i n c o m e ,   the   t i c k e t s   b e i n g   e f f e c t i v e  

f o r   use   on  t h e   f i r s t   t r a n s p o r t a t i o n   r o u t e s   and  t h e  

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

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

(b)  r e t r i e v i n g   t he   t i c k e t s   f r o m   t h e   p a s s e n g e r s  

as  t h e   p a s s e n g e r s   l e a v e   t h e   t r a n s p o r t a t i o n   n e t w o r k ;  

-  (c)  o b t a i n i n g   t h e   t i c k e t   f a r e   i n f o r m a t i o n   f r o m  

each   of  t h e   r e t r i e v e d   t i c k e t s ;   a n d  

(d)  a p p o r t i o n i n g   t i c k e t   f a r e   i n c o m e   among  t h e  

t r a n s p o r t a t i o n   e n t i t i e s   of  t he   f i r s t   and  t h e   f u r t h e r  

t r a n s p o r t a t i o n   r o u t e s   b a s e d ' o n   t he   t i c k e t   f a r e  

i n f o r m a t i o n   o b t a i n e d   f rom  t h e   t i c k e t .  

4.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   of   c l a i m s   1  t o  

3  w h e r e i n   t h e   s t e p   (a)  of  t he   m e t h o d   i n c l u d e s   s t o r i n g   o n  

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

of  t h e   f o l l o w i n g :  



( i )   t i c k e t  t y p e ;  

( i i )   e f f e c t i v e   a r e a   o f   t i c k e t ;   a n d / o r  

( i i i )   i s s u i n g   t r a n s p o r t a t i o n   e n t i t y .  

5.  A  m e t h o d  a s   c l a i m e d   in   any  of  c l a i m s   1  t o   4 

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

fo rm  and  t h e   s t e p   ( c )  o f   o b t a i n i n g   t h e   i n f o r m a t i o n  

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

i n f o r m a t i o n .  

6.  A  m e t h o d   as   c l a i m e d   in  a n y  o n e   of   c l a i m s   1  t o  

5  w h e r e i n   t h e   s t e p  ( d )   o f  a p p o r t i o n i n g   t h e   t i c k e t   f a r e  

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

t r a n s m i t t i n g   t h e   o b t a i n e d  i n f o r m a t i o n ,   and  t h e n  

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

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

7.  A p p a r a t u s   f o r   d e t e r m i n i n g   t h e   d i s t r i b u t i o n   o f  

t i c k e t   f a r e   i n c o m e   among  d i f f e r e n t   t r a n s p o r t a t i o n  

e n t i t i e s   o p e r a t i n g   a  t r a n s p o r t a t i o n   n e t w o r k   c o m p r i s i n g   a  

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

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

t r a n s p o r t a t i o n   g r o u p ,   c o m p r i s i n g :  

m e a n s   a t   t h e   s t a r t i n g   end  of  t h e   f i r s t  

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

of  t he   p a s s e n g e r   f a r e   p a i d ;  

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

i n f o r m a t i o n   f r o m   e a c h   t i c k e t   r e t r i e v e d   upon   t h e  

p a s s e n g e r s   l e a v i n g   t h e   t r a n s p o r t a t i o n  n e t w o r k ;   a n d  

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

i n c o m e   among  t h e   t r a n s p o r t a t i o n   e n t i t i e s   f o r   t h e   f i r s t  

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

t i c k e t   f a r e   i n f o r m a t i o n   o b t a i n e d   f rom  t h e   r e t r i e v e d  



t i c k e t s .  

8.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   7  w h e r e i n   t h e  

t i c k e t   i s s u i n g   m e a n s   e n c o d e s   on  t h e   t i c k e t   t h e  

i n f o r m a t i o n   in  m a g n e t i c   m a c h i n e - r e a d a b l e   fo rm  and  t h e  

means   f o r   o b t a i n i n g   t he   i n f o r m a t i o n   i n c l u d e s   a  m a g n e t i c  

code   r e a d i n g   m e a n s .  

9.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   7  or  8 

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

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

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

a p p o r t i o n m e n t   of  t i c k e t   f a r e   i n c o m e .  
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