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(55)  Railway  system  and  elements  thereof. 
©  In  this  railway  system  substantially  each  piece  of  rolling 
stock,  or  "car"  14,  will  be  a  self-propelled  locomotive  which 
can  be  independently  routed  from  any  station  location  10 
within  the  system  40  to  any  other  station  location  10  within  the 
system.  The  cars  may  be  in  a  form  similar  to  current  conven- 
tional  mass  transit  or  freight  cars,  but  in  preferred  embodi- 
ments  they  will  be  elevated  "carriers"  14  designed  to  carry 
self-contained  discrete  elements  which  have  been  designed 
or  modified  for  ease  of  connection  to  and  disconnection  from 
such  carriers.  Such  discrete  elements  will  include,  but  are  not 
limited  to,  vehicles  (such  as  conventional  automobiles  12), 

N  crates  220,  pallets,  similar  carriers  14,  and  so  on.  System 
^   traffic  control  means  for  loading  and  unloading  cars, 

accelerating  and  decelerating  cars,  and  routing  cars  will  be 
provided.  In  preferred  embodiments  high  speed,  uninter- 

J2  rupted,  universal  routing  through  intersections  and  in ™  selected  directions  at  switching  points  will  be  accomplished 
without  moving  switches  or  moving  rails  by  means  of  mov- 

2|  able  switching  wheels  in  conjunction  with  tracks  which  will  be 
^   specially  designed  to  accommodate  the  cars  and  their  mov- 

able  switching  wheels  90.  In  preferred  embodiments,  motive 
q   power  for  the  cars  will  be  provided  by  linear  synchronous 

motors,  with  the  movable  magnetic  portions  142  of  the 
£L̂  motors  carried  by  each  car  and  the  stationary  magnetic  por- 
IU  tions  1  52  associated  with  the  track  55  or  structure  along  which 

the  car  rides.  In  preferred  embodiments  means  will  be  pro- 
vided  to  control  the  location,  position,  and  orientation  of  the 
magnetic  portion  of  the  motor  carried  by  the  car,  with  respect 
to  the  stationary  elements  associated  with  the  track,  regard- 
less  of  the  tilt  or  angle  of  the  body  of  the  car.  In  preferred 
embodiments,  means  will  be  provided  to  continuously  trans- 
fer  electrical  energy  from  stationary  lines  associated  with  the 
tracks  to  the  moving  cars,  even  when  the  cars  are  moving  at 
high  speeds. 
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BACKGROUND  OF  THE  INVENTION 

1.  F i e l d   of  t he   I n v e n t i o n  

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

or   " c a r " ,   w i l l   be  an  i n d e p e n d e n t l y   r o u t e d ,   s e l f -  

p r o p e l l e d   l o c o m o t i v e .   More  p a r t i c u l a r l y ,   i t  

r e l a t e s   to   such   a  s y s t e m   in  w h i c h   e a c h   s u c h   c a r  

c o u l d   be  d e s i g n e d   f o r   u s e   as  a  c a r r i e r   f o r   d i s -  

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

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

2.  D e s c r i p t i o n   of  t h e   P r i o r   A r t  

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

t r a n s p o r t i n g   a u t o m o b i l e s   a r e   known  in   t h e   a r t .  

The  amoun t   of  e n e r g y   n e e d e d   to  t r a n s p o r t   an  a u t o -  

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

known  to   be  c o n s i d e r a b l y   l e s s   t h a n   t h a t   w h i c h   i s  

r e q u i r e d   by  t h e   same  a u t o m o b i l e   o p e r a t i n g   o v e r   t h e  

same  d i s t a n c e   u n d e r   i t s   own  p o w e r .   Such  a u t o -  

m o b i l e   t r a n s p o r t   s y s t e m s   have   e n j o y e d   l i m i t e d  

s u c c e s s   and  use   f o r   a  v a r i e t y   of  r e a s o n s .   As  t h e y  

a r e   c u r r e n t l y   known,   s u c h   s y s t e m s   r e q u i r e   t h a t  

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

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

o n t o   each   c a r r i e r ,   a  number   of  c a r r i e r s   b e i n g  

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

t i v e .   L o a d i n g   and  u n l o a d i n g   t h e   a u t o m o b i l e s   o n  

and  o f f   of  c u r r e n t   r a i l r o a d   s y s t e m s   t a k e s   such   a  

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

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

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



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

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

b e e n   s u b s t a n t i a l l y   l i m i t e d   to   a  few  c o r r i d o r s  

w h e r e   b o t h   a u t o m o b i l e   and  r a i l r o a d   t r a f f i c   a r e  

v e r y   h e a v y .  

A d d i t i o n a l l y ,   t he   p r i o r   a r t   i s   n o t   known  t o  

t e a c h   nor   s u g g e s t   any  r a i l w a y   s y s t e m   w h e r e i n   e a c h  

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

r i e d   by  i t s   own  l o c o m o t i v e ,   i s   c a p a b l e   of  b e i n g  

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

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

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

t h e   t r a v e l e r ,   and  c a r r i e s   t h e   d r i v e r   and  a n y  

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

j o u r n e y s .  

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

known.   R a i l w a y   s y s t e m s   c a p a b l e   of  c a r r y i n g   d i s -  

c r e t e   e l e m e n t s ,   such   as  p a l l e t s ,   c o n t a i n e r s   o r  

t r u c k   t r a i l e r s   a r e   a l s o   known  in  t h e   a r t ,   as  a r e  

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

v i d u a l   r a i l w a y   c a r s .   H o w e v e r ,   no  s y s t e m   i s   k n o w n  

w h i c h   t e a c h e s   a  s y s t e m   w h e r e i n   e a c h   d i s c r e t e   t o -  

b e - c a r r i e d   e l e m e n t ,   such   as  an  a u t o m o b i l e ,   i s  

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

r a p i d   a t t a c h m e n t   to   and  d e t a c h m e n t   f rom  i t s   own 

l o c o m o t i v e   c a r r i e r   c a r .   A d d i t i o n a l l y ,   no  p r i o r  

a r t   s y s t e m   i s   k n o w n  t o - t e a c h   a  s y s t e m   w h i c h ,   b e -  

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

w h e e l s ,   in  c o n j u n c t i o n   w i t h   t h e i r   own  s p e c i a l l y  

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

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

w i t h o u t   t h e   u s e   of  moving   s w i t c h e s   or   r a i l s .  



SUMMARY  OF  THE  INVENTION 

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

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

s t o c k ,   or  " c a r " ,   w i l l   be  a  l o c o m o t i v e   w h i c h   w i l l  

be  s e l f - p r o p e l l e d   by  means  of  i t s   own  m o t o r   s y s t e m .  
The  c a r s   may  g e n e r a l l y   be  in  a  fo rm  s i m i l a r   t o  

c u r r e n t   c o n v e n t i o n a l   mass  t r a n s i t   or   f r e i g h t   c a r s ,  
b u t   in   p r e f e r r e d   e m b o d i m e n t s   t h e y   w i l l   be  e l e v a t e d  

" c a r r i e r s "   d e s i g n e d   to  c a r r y   s e l f - c o n t a i n e d   d i s -  

c r e t e   e l e m e n t s   w h i c h   have   b e e n   d e s i g n e d   or  m o d i -  

f i e d   f o r   e a s e   of  c o n n e c t i o n   t o ,   and  d i s c o n n e c t i o n  

f r o m ,   t h e   s e l f - p r o p e l l e d   c a r r i e r .   Such  d i s c r e t e  

e l e m e n t s   w i l l   i n c l u d e ,   bu t   w i l l   n o t   be  l i m i t e d   t o ,  
v e h i c l e s   ( s u c h   as  c o n v e n t i o n a l   a u t o m o b i l e s ) ,  

c r a t e s ,   p a l l e t s ,   t r u c k   t r a i l e r s ,   s i m i l a r   c a r r i e r s ,  

and  so  on.  In  p r e f e r r e d   e m b o d i m e n t s   t h e   p o w e r  

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

m o t o r ,   w i t h   t h e   moving   m a g n e t i c   e l e m e n t s   of  t h e  

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

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

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

t r a v e l s .   The  s y s t e m   w i l l   p r o v i d e   h i g h   s p e e d s ,  

h i g h   t r a f f i c   c a p a c i t i e s   and  t h e   a b i l i t y   f o r   e a c h  

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

of   a l l   o t h e r   c a r s .   The  need   f o r   r a i l s   or  s w i t c h e s  

a t   a  s w i t c h i n g   p o i n t   to   be  moved  f rom  one  p o s i t i o n  

to   a n o t h e r   w i l l   be  a v o i d e d   by  t h e   u s e   of  m o v a b l e  

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

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

w i t h   t h e   d i r e c t i o n   to   be  t a k e n   by  each   c a r   a t   e a c h  

s w i t c h i n g   p o i n t   d e t e r m i n e d   by  t h e   c o n t r o l l e d   p o s i -  

t i o n i n g   of  t h o s e   w h e e l s   in  c o n j u n c t i o n   w i t h   t h e  

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

need   to   s w i t c h   r a i l s ,   a l o n g   w i t h   a  s u b s t a n t i a l l y  

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



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

s p e e d s ,   and  w i l l   t h u s   i m p a r t   to   t h e   s y s t e m   a n  

e x t r e m e l y   h i g h   c a r   c a r r y i n g   c a p a c i t y .  

The  r a i l w a y   s y s t e m   to  wh ich   t h i s   i n v e n t i o n  

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

T h e s e   n e t w o r k s   w o u l d   p r e f e r a b l y   be  of  a t   l e a s t   t w o  

t y p e s :   t r a c k s   f o r   h i g h - s p e e d   t r a f f i c ,   f o r   e x a m p l e  

c o v e r i n g   a  l a r g e   r e g i o n   a n d / o r   f o r   l o n g   d i s t a n c e  

t r a v e l ;   and  t r a c k s   f o r   r e l a t i v e l y   l o w - s p e e d   t r a f -  

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

t r a v e l   w i t h i n   a  m e t r o p o l i t a n   a r e a .   D i f f e r e n t  

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

by  means  of  b u f f e r   z o n e s ,   such  as  a c c e l e r a t i o n   a n d  

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

a d j u s t   t h e   d i f f e r e n c e s   in   c a r   c h a r a c t e r i s t i c s ,  

s u c h   as  s p e e d ,   b e t w e e n   t h e   d i f f e r e n t   n e t w o r k s .  

A  p r i v a t e   a u t o m o b i l e ,   or  o t h e r   v e h i c l e ,   w i l l  

be  a b l e   to   use   t h e   s y s t e m ,   f o r   e x a m p l e ,   by  p r o -  

v i d i n g   c o n n e c t i o n   means   m o u n t e d   on  t h e   v e h i c l e ,   t o  

w h i c h   a  c a r r i e r   c a r   in   t h e   s y s t e m   of  t h e   p r e s e n t  

i n v e n t i o n   h a v i n g   m a t i n g   c o n n e c t i o n   means   w i l l   b e  

e a s i l y   c o n n e c t e d .   W i t h   an  a u t o m o b i l e   and  r a i l w a y  

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

t r a v e l   on  t h e   r a i l w a y   s y s t e m   w i l l   e n t e r   a  s t a t i o n  

l o c a t e d   a l o n g   one   of  t h e   t r a c k s ,   and  d r i v e   to   a  

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

d r i v e r   w i l l   i n d i c a t e   by  means   of  a  s e l e c t i n g  

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

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

c o n t r o l   s y s t e m .   T h i s   c o n t r o l   s y s t e m   w i l l   t h e n  

d i s p a t c h   a  c a r r i e r  c a r   to   t h e   s i t e   of  t h e   a u t o -  

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

r a i l w a y   c a r   and  a u t o m o b i l e   w i l l   be  q u i c k l y   a n d  

e a s i l y   c o n n e c t e d   to  one  a n o t h e r   by  means   of  a  

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



on  t h e   c a r r i e r ,   and  one  c o m p o n e n t   of  w h i c h   w i l l   b e  

a t t a c h e d   to   t h e   a u t o m o b i l e .  

The  a u t o m a t i c   t r a f f i c   c o n t r o l   s y s t e m   w i l l  

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

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

l o a d   to   be  a c c e l e r a t e d   a l o n g   an  a c c e l e r a t i o n   t r a c k  

p a r a l l e l   to   a  main   t r a c k   of  t h a t   p a r t i c u l a r  

n e t w o r k .   T h i s   w i l l   be  done   w i t h   p r e c i s e   t i m i n g   s o  

t h a t   t h e   r a i l w a y   c a r   w i l l   e n t e r   t h e   main   t r a c k  

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

a l r e a d y   on  t h e   t r a c k .   Once  the   c a r   i s   t r a v e l i n g  

on  t h e   ma in   t r a c k ,   t h e   a u t o m a t i c   c o n t r o l   s y s t e m  

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

c a r   a p p r o a c h e s   a  s w i t c h i n g   p o i n t ,   t h e   a p p r o p r i a t e  

p o s i t i o n   of  t he   s w i t c h i n g   w h e e l s   on  t h e   c a r   w i l l  

be  s e l e c t e d   so  t h a t   i t   w i l l   c o n t i n u e   t o w a r d s   a n d  

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

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

w i t h i n   t h e   y a r d   of  t h e   d e s t i n a t i o n   s t a t i o n ,   a s -  

s u r i n g   t h a t   t h e   c a r   w i l l   be  b r o u g h t   to   a  h a l t   a t  

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

r e t u r n   i t s   a u t o m o b i l e   l o a d   to   t h e   r o a d b e d   a n d  

d i s c o n n e c t   f rom  i t .   The  a u t o m o b i l e   d r i v e r   and  a n y  

p a s s e n g e r s ,   who  have   r e m a i n e d   in  t he   a u t o m o b i l e  

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

t h e   j o u r n e y   u n d e r   t h e   power   of  t h e i r   own  v e h i c l e .  

Once  a  t r i p   has   b e e n   b e g u n ,   i f   t h e   d r i v e r  

d e c i d e s   to   c h a n g e   i t i n e r a r y ,   means   w i l l   be  p r o -  

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

c a r r i e r   to   e x i t   f rom  t h e   s y s t e m   a t   t h e   n e x t   s t a -  

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

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



Using   t h i s   s y s t e m   a  d r i v e r   w i l l   be  a b l e   t o  

t r a v e l   f rom  any  p o i n t   on  t h e   s y s t e m   to   any  o t h e r  

p o i n t   on  t h e   s y s t e m   by  t h e   most   d i r e c t   r o u t e ,   o r  

e n t e r   or  l e a v e   t h e   s y s t e m   a t   any  s t a t i o n   on  t h e  

s y s t e m   and  t r a v e l   by  any  r o u t e   d e s i r e d .   S t o p s   c a n  
be  made  a t   any  s t a t i o n ,   as  t h e   d r i v e r   w i s h e s ,   a n d  

a l l   t r a v e l   by  t h e   d r i v e r   w i l l   n o r m a l l y   t a k e   p l a c e  
w i t h i n   t h e   p r i v a c y   of  t he   d r i v e r ' s   own  a u t o m o b i l e ,  

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

w h i c h   i n d i v i d u a l   a u t o m o b i l e   u se   now  e n t a i l s .  

In  p r e f e r r e d   e m b o d i m e n t s   a  s m o o t h ,   q u i e t   r i d e  

w i l l   be  p r o v i d e d   by  s t e e r i n g   t h e   w h e e l s   of  t h e   c a r  
in   s u c h   a  way  t h a t   t h e y   a n t i c i p a t e   and  f o l l o w   t h e  

c u r v a t u r e   of  t h e   t r a c k   p r e c i s e l y .   T h i s   f e a t u r e  

w i l l   a l s o   r e d u c e   t h e   wear   on  b o t h   t h e   c a r   w h e e l s  

and  on  t h e   r a i l s .  

In  a d d i t i o n   to   t r a n s p o r t i n g   p r i v a t e   a u t o -  

m o b i l e s ,   t h e   same  c a r r i e r   c a r s ,   o r   o t h e r   c a r -  

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

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

p u b l i c   p a s s e n g e r   v e h i c l e s   ( b u s e s   or   p a s s e n g e r  

c a r s )   or   c a r g o   c o n t a i n e r s ,   c r a t e s ,   t r u c k   t r a i l e r s ,  

p a l l e t s ,   s i m i l a r   c a r r i e r s ,   and  so  on,   w h i c h   d i s -  

c r e t e   e l e m e n t s   w i l l   have   been   d e s i g n e d   or   m o d i f i e d  

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

c a r r i e r   c a r .   The  u se   of  s e l f - p r o p e l l e d   c a r s   i n  

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

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

t i o n .  

I t   w i l l   t h e r e f o r e   be  an  o b j e c t   of  t h i s   i n -  

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

p i e c e   of  r o l l i n g   s t o c k   w i l l   be  s e l f - p r o p e l l e d   a n d  

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

A n o t h e r   o b j e c t   w i l l   be  to   p r o v i d e   a  r a i l w a y  

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



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

t h e   a u t o m o b i l e ,   in   such   a  way  t h a t   t h e   a d v a n t a g e s  
of  h i g h   e f f i c i e n c y   and  low  e n e r g y   c o n s u m p t i o n   of  a  
r a i l e d   s y s t e m   w i l l   be  r e a l i z e d ,   w i t h o u t   s a c r i -  

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

a u t o m o b i l e   a t   t h e   d e s t i n a t i o n   l o c a t i o n .  

A n o t h e r  o b j e c t   w i l l   be  t h e   p r o v i s i o n   of  t o -  

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

w i l l   be  e a s y   to   c o n n e c t   to   and  d i s c o n n e c t   f r o m  

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

c a r r i e r   c a r s   in   t h e   s y s t e m .  

Yet  a n o t h e r   o b j e c t   w i l l   be  t o   p r o v i d e ,   due  t o  
t h e   u se   of  a  l i n e a r   s y n c h r o n o u s   m o t o r   as   a  d r i v e  

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

and  t h e i r   own  s p e c i a l l y   d e s i g n e d   t r a c k s   ( w h i c h  

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

a  h i g h   c a p a c i t y   r a i l w a y   s y s t e m .  

S t i l l   y e t   a n o t h e r   o b j e c t   w i l l   be  t o   p r o v i d e  
f o r   t h e   u s e   of  a  c o m p u t e r i z e d   t r a f f i c   c o n t r o l  

s y s t e m   to  f a c i l i t a t e   l o a d i n g   and  u n l o a d i n g   o f  

c a r s ,   a c c e l e r a t i n g   and  d e c e l e r a t i n g   c a r s ,   a n d  

s w i t c h i n g   and  r o u t i n g   of  c a r s .  

Yet  a n o t h e r   o b j e c t   w i l l   be  t o   p r o v i d e   m e a n s  

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

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

h i g h   s p e e d s .  

A  f u r t h e r   o b j e c t   w i l l   be  to  p r o v i d e   a  t r a n s -  

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

e x p e n s i v e   and  l e s s   s u b j e c t   to   d i s r u p t i o n   t h a n  

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

T h e s e   and  o t h e r   o b j e c t s   of  t h e   p r e s e n t   i n -  

v e n t i o n   w i l l   become  a p p a r e n t   to   t h o s e   s k i l l e d   i n  

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



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

c o m b i n a t i o n ,   and  a r r a n g e m e n t   of  p a r t s   as  h e r e i n  

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

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

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

d i s c l o s e d   i n v e n t i o n   a r e   m e a n t   to   be  i n c l u d e d   a s  

come  w i t h i n   t h e   s c o p e   of  t h e   c l a i m s   e x c e p t  
i n s o f a r   as  p r e c l u d e d   by  t h e   p r i o r   a r t .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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

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

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

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

p r i n c i p l e s   t h e r e o f ,   and  in   w h i c h :  

FIG.  1  i s   an  a e r i a l   i l l u s t r a t i o n   of  a  

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

e l e m e n t ,   s u c h   as  an  a u t o m o b i l e ,   w i l l   be  c o n -  

n e c t e d   to   an  e l e v a t e d   c a r r i e r   r a i l w a y   c a r   f o r  

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

t h e   p r e s e n t   i n v e n t i o n ;  

FIG.  2  i s   a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   o f  

two  t y p e s   of   i n t e r c o n n e c t e d   r a i l   n e t w o r k s ,   i n  

two  d i f f e r e n t   s c a l e s ,   w h i c h   w i l l   be  u s e d   by  t h e  

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

FIG.  3  i s   a  p a r t i a l l y   c u t - a w a y   p e r s p e c t i v e  

v i e w   of  one  p r e f e r r e d   e m b o d i m e n t   of  a  c a r r i e r  

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

s h o w i n g   t h e   p l a c e m e n t   and  d e t a i l s   of  some  o f  

t h e   c a r ' s   i n t e r i o r   c o m p o n e n t s ;  

FIG.  4  i s   an  end  v i ew  of  t h e   c a r   of   FIG.  3 

w i t h   t h e   s h e l l  o f   t h e   c a r   shown  in   p h a n t o m ;  

FIG.  5  i s   an  e n l a r g e d   p e r s p e c t i v e   d e t a i l e d  

v i e w   of  one  w h e e l   t r u c k   of  t h e   c a r   of  FIG.   3 ,  

w i t h   t h e   s h e l l ,   m o t o r   and  beam  r e m o v e d ,   s h o w i n g  



d e t a i l s   of  t h e   w h e e l   t r u c k ,   w h e e l s   and  s w i t c h i n g  
w h e e l   a s s e m b l y ;  

FIG.  6  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w  

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

c o n n e c t i n g   a  w h e e l   t r u c k   to   a  c a r r i e r   b e a m ;  

FIG.  7  i s   a  s c h e m a t i c  s i d e   e l e v a t i o n a l   v i e w  

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

w h e e l   t r u c k s ' a n d   w h e e l s   of  t h e   c a r r i e r   of  F I G .  

3 ;  

FIG.  8  i s   an  e n l a r g e d ,   c u t - a w a y   p e r s p e c t i v e  

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

FIG.   3  s h o w i n g   some  of  t h e   d e t a i l s   of  i t s   c o m -  

p o n e n t s ;  

FIG.   9  i s   a  p e r s p e c t i v e   v iew  of  t h e   m o t o r  

s e c t i o n   of  t h e   c a r   of  FIG.  3,  in   c o n j u n c t i o n  

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

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

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

shown  in   p h a n t o m ;  

FIG.  10  i s   a  p e r s p e c t i v e   v i e w ,   l o o k i n g  

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

t h e i r   h o u s i n g ,   w h i c h   w i l l   be  u s e d   in   t h e   p r a c -  
t i c e   of  t he   p r e s e n t   i n v e n t i o n ;  

FIG.  11  i s   a  p e r s p e c t i v e   d i a g r a m m a t i c  

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

p r e s e n t   s y s t e m   a t   a  s w i t c h i n g   p o i n t ;  

FIG.  12  i s   a  d e t a i l e d   p e r s p e c t i v e   v i ew   o f  

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

of  FIG.  3,  shown  in  p o s i t i o n   to   c o u p l e   w i t h   a  

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

a u t o m o b i l e ;   a n d  

FIG.  13  i s   a  p e r s p e c t i v e   d i a g r a m m a t i c  

r e p r e s e n t a t i o n   of  a  c o n t a i n e r   w h i c h   has   b e e n  

m o d i f i e d   f o r   c o n n e c t i o n   to   t h e   c a r r i e r   of  t h e  

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



DETAILED  DESCRIPTION  OF  THE  INVENTION 

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

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

f o r m ,   a t t e n t i o n   i s   f i r s t   d i r e c t e d   to   FIG.  1 .  

FIG.   1  s h o w s ,   by  way  of  i l l u s t r a t i o n ,   an  a e r i a l  

v i e w   of  a  s t a t i o n ,   g e n e r a l l y   10,  h a v i n g   f a c i -  

l i t i e s   in  w h i c h   a  d i s c r e t e   e l e m e n t ,   such   as  a n  

a u t o m o b i l e   12,  w i l l   be  c o n n e c t e d   to   a  c a r r i e r  

r a i l w a y   c a r   14  f o r   r o u t i n g   and  m e r g i n g   i n t o   t h e  

r a i l w a y   n e t w o r k s ,   shown  in  FIG.  2,  of  t h e  

p r e s e n t   i n v e n t i o n .   In  such   a  s y s t e m ,   a  p r i v a t e  

a u t o m o b i l e   12  w i l l   be  a b l e   to   u se   t h e   s y s t e m ,  

f o r   e x a m p l e ,   by  p r o v i d i n g   a  p l u r a l i t y   of  c o u p l i n g  

c o m p o n e n t s   16  m o u n t e d   on  i t s   r o o f ,   to   w h i c h  

c o m p o n e n t s   a  c a r r i e r   c a r   14  in   t h e   s y s t e m   of  t h e  

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

p o n e n t s   18  ( s e e   FIGS.   4,  8  and  12)  can   b e  

c o u p l e d .   W i t h   an  a u t o m o b i l e   12  and  a  r a i l w a y  

c a r r i e r   c a r   14  so  e q u i p p e d ,   a  d r i v e r   w i s h i n g   t o  

t r a v e l   on  t h e   r a i l w a y   n e t w o r k   can   e n t e r   a  s t a t i o n  

10  l o c a t e d   a l o n g   a  s e g m e n t   of  t r a c k   in   t h e  

n e t w o r k ,   and  d r i v e   a u t o m o b i l e   12  t o   a  l o a d i n g  

l o c a t i o n   20  w i t h i n   s t a t i o n   10.  T h e r e ,   t h e  

d r i v e r   w i l l   i n d i c a t e ,   by  means   of  a  s u i t a b l e  

s e l e c t i n g   d e v i c e   24,  a  d e s i r e d   d e s t i n a t i o n .  

S e l e c t i n g   d e v i c e   24  can  be  l o c a t e d   w i t h i n   a u t o -  

m o b i l e   12  f o r   r e m o t e   s e l e c t i o n ,   or   a d j a c e n t  

l o a d i n g   l o c a t i o n   20  of  s t a t i o n   10,  as  s h o w n .  

D e s t i n a t i o n   i n f o r m a t i o n   w i l l   t h e n   be  r e l a y e d   t o  

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

s y s t e m ,   n o t   shown .   T h i s   c o n t r o l   s y s t e m   w i l l  

t h e n   d i s p a t c h   a  r a i l w a y   c a r r i e r   c a r   14  t o   t h e  

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

c a r   14  i s   n o t   a l r e a d y   t h e r e .   L o a d i n g   l o c a t i o n  



20  i n c l u d e s   p l a t f o r m   26  upon  w h i c h   a u t o m o b i l e   12 

r e s t s .   P l a t f o r m   26  w i l l   be  d e s i g n e d   to   r i s e ,  

o r i e n t   and  c o n n e c t   a u t o m o b i l e   12  w i t h   i t s   a t t e n -  

d a n t   c a r r i e r   14.  O r i e n t a t i o n   w i l l   be  a c c o m -  

p l i s h e d   by  m e a n s ,   f o r   e x a m p l e ,   of  l o c a t o r   l i g h t s  

2 8  l o c a t e d   in   c o u p l i n g   m e c h a n i s m   16  w h i c h   i s  

m o u n t e d   on  a u t o m o b i l e   12.  See  FIG.  12  f o r  

d e t a i l s   as  to   t h e   l o c a t i o n   of  l i g h t   28.  L i g h t  

28  w i l l   p r o v i d e   a  c o l l i m a t e d   l i g h t   beam  w h i c h  

i m p i n g e s   upon  p h o t o s e n s i t i v e   s c r e e n   30,  s h o w n  

l o c a t e d   b e t w e e n   c a r r i e r   14  and  a u t o m o b i l e   12  t o  

g u i d e   a u t o m o b i l e   12  i n t o   p l a c e   so  t h a t   c o u p l i n g  

c o m p o n e n t   16  w h i c h   i s   m o u n t e d   on  a u t o m o b i l e   12 

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

c o m p o n e n t   18  m o u n t e d   on  c a r r i e r   14.  S c r e e n   3 0  

w i l l   t h e n   be  w i t h d r a w n ,   in  FIG.  1  to   t h e   l e f t ,  

on  g u i d e w a y s   31  by  m o t i v e   means   n o t   shown,   a n d  

p l a t f o r m   26  w i l l   be  e l e v a t e d   u n t i l   c o u p l i n g  

b e t w e e n   c o m p o n e n t   16  of  a u t o m o b i l e   12  and  c o m -  

p o n e n t   18  of  c a r r i e r   14  t a k e s   p l a c e .   Al l   o f  

t h i s   w i l l   o c c u r   w h i l e   t h e   d r i v e r   and  any  p a s -  

s e n g e r s   r e m a i n   in   a u t o m o b i l e   1 2 .  

The  a u t o m a t i c   t r a f f i c   c o n t r o l   s y s t e m   w i l l  

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

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

l i e s t   o p p o r t u n i t y   i t   w i l l   c a u s e   r a i l w a y   c a r   1 4 ,  

w i t h   i t s   a t t a c h e d   a u t o m o b i l e   l o a d   12,  to   a c -  

c e l e r a t e   a l o n g ,   and  to   merge   w i t h ,   an  a c c e l e r -  

a t i o n   t r a c k   32  p a r a l l e l   to   a  ma in   l i n e   t r a c k   34  

of  a  n e t w o r k .   T h i s   w i l l   be  done   w i t h   p r e c i s e ,  

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

14  w i l l   e n t e r   ma in   t r a c k   34  s m o o t h l y   and  w i t h o u t  

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

t h e   t r a c k .   Once  r a i l w a y   c a r   14  i s   on  main   t r a c k  

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



i t   a l o n g   t h e   p r o p e r   r o u t e .   When  i t   comes  to   a  

s w i t c h i n g   p o i n t   36  ( as   shown  in  FIG.  11)  t h e  

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

t h e   c a r ,   as  d e t a i l e d   b e l o w ,   and  shown  in  FIGS.   3 

and  5,  w i l l   be  s e l e c t e d   so  t h a t   r a i l w a y   c a r   14 

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

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

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

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

s i m i l a r   to   s t a t i o n   10)  a s s u r i n g   t h a t   r a i l w a y   c a r  
14  and  i t s   c a r r i e d   e l e m e n t   12  w i l l   be  b r o u g h t   t o  

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

T h e r e ,   r a i l w a y   c a r   14  w i l l   r e t u r n   i t s   a u t o m o b i l e  

l o a d   12  t o   a  p l a t f o r m ,   or   to   t h e   r o a d b e d ,   a n d  

w i l l   d i s c o n n e c t   f rom  i t .   The  a u t o m o b i l e   d r i v e r ,  

who  w i l l   have   r e m a i n e d   in   t h e   c a r ,   w i l l   t h e n   u s e  

a u t o m o b i l e   12  t o   r e s u m e   t h e   j o u r n e y ,   u s i n g   t h e  

p o w e r   of  t h e   v e h i c l e .  

Once  a  t r i p   has   b e e n   b e g u n ,   i f   t h e   d r i v e r  

s h a l l   d e c i d e   to   c h a n g e   i t i n e r a r y ,   means   w i l l   b e  

p r o v i d e d   to   e n a b l e   t h e   c a n c e l l a t i o n   of  t h e  

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

e x i t i n g   f rom  t h e   s y s t e m   a t   t he   n e x t   s t a t i o n  

a f t e r   c a n c e l l a t i o n .   At  t h a t   s t a t i o n   a  new 

d e s t i n a t i o n   may  be  s e l e c t e d ,   as  d e s c r i b e d   a b o v e .  

The  r a i l w a y   s y s t e m   to   which   t h i s   i n v e n t i o n  

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

n e t w o r k s   of  r a i l e d   t r a c k s .   R e f e r r i n g   to   FIG.  2 ,  

two  t y p e s   of  n e t w o r k   a r e   shown ,   an  i n t e r c o n -  

n e c t e d   n e t w o r k   of  t r a c k s   40  f o r   h i g h - s p e e d  

t r a f f i c   c o v e r i n g   a  l a r g e   r e g i o n   a n d / o r   l o n g  

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

a r e a s   42,  and  a  s e p a r a t e   n e t w o r k   of  t r a c k s   44  

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



t r a f f i c ,   f o r   e x a m p l e ,   w i t h i n   a  m e t r o p o l i t a n   a r e a  
42.  T h e s e   two  n e t w o r k s   40  and  44  w i l l   be  c o n -  
n e c t e d   a t   s u i t a b l e   p o i n t s   by  means   of  a c c e l e r -  

a t i o n   and  d e c e l e r a t i o n   s e g m e n t s   46  in   o r d e r   t o  

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

c a r   s p e e d s   b e t w e e n   t h e   two  n e t w o r k s .  

R e f e r r i n g   to  FIG.  2,  t h e   l o w e r m o s t   c i t y   42  

i s   shown  a t   a  l a r g e r   s c a l e   t h a n   t h e   s c a l e   o f  

n e t w o r k   40.   W i t h i n   l o w e r m o s t   c i t y   42  t h e r e   w i l l  

be  n o t   o n l y   p a s s e n g e r   s t a t i o n s   10,  b u t   a l s o ,   f o r  

e x a m p l e ,   s t a t i o n s   48  e s p e c i a l l y   d e s i g n e d   f o r  

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

as  t h o s e   shown  in  FIG.  1 3 .  

R e f e r r i n g   now  to  FIGS.   3  t h r o u g h   12,  t h e  

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

c o m p o n e n t s   of  c a r r i e r   14  a r e   shown  in  d e t a i l .  

The  p r i n c i p a l   s t r u c t u r a l   member  of  c a r r i e r   14 

w i l l   be  u p p e r   c a r r i e r   body  52  h a v i n g   a  c e n t r a l  

body   member   54.  In  t h i s   e m b o d i m e n t   c a r r i e r   b o d y  

52  w i l l   be  s u p p o r t e d   on  r a i l s   55  by  two  s i x -  

w h e e l e d   t r u c k s   56.  R e f e r r i n g   to   FIG.  5,  t h e  

l o a d   s u p p o r t e d   by  c e n t r a l   body  member   54  w i l l   b e  

t r a n s m i t t e d   to   t r u c k s   56  t h r o u g h   s l e e v e   58  

r i g i d l y   a t t a c h e d   to   body  member  54  on  s p h e r i c a l  

r o l l e r   t h r u s t   b e a r i n g s   60  and  r i d i n g   a g a i n s t  

b a l l   b e a r i n g s   62.  Under   n o r m a l   c o n d i t i o n s ,  

t h r u s t   b e a r i n g s   60  w i l l   c a r r y   t h e   e n t i r e   w e i g h t  

of   u p p e r   c a r r i e r   body   52  and  i t s   l o a d   on  s l e e v e  

58.  B a l l   b e a r i n g s   62  w i l l   be  u s e d   s o l e l y   f o r  

a l i g n m e n t   and  to   c a r r y   t r a n s i e n t   t r a n s v e r s e  

l o a d s .   Bo th   b e a r i n g s   60  and  62  w i l l   be  m o u n t e d  

on  c o u p l i n g   64  w h i c h   in  t u r n   w i l l   be  in  c o n t a c t  

w i t h   t r u c k   f r a m e   66  by  means  of  r o l l e r   b e a r i n g s  

68.  T h i s   a r r a n g e m e n t   w i l l   p e r m i t   t r u c k   f r ame   66  

to   r o t a t e   a r o u n d   s l e e v e   58  r e l a t i v e   to   b o d y  



member   54  a b o u t   b o t h   t h e   v e r t i c a l   and  t h e   l o n g i -  
t u d i n a l   a x i s .   T h i s   w i l l   in  t u r n   a l l o w   r u n n i n g  

w h e e l s   70  a t t a c h e d   to   t r u c k   56  to   f o l l o w   r a i l s  

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

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

t r u c k s   56  a b o u t   t h e   l o n g i t u d i n a l   a x i s   w i l l   b e  

i n t e n t i o n a l l y   r e s t r i c t e d   by  means   of  beam  72  i n  

s u c h   a  way  t h a t   e a c h   t r u c k   56  w i l l   be  a b l e   t o  

r o t a t e   o n l y   in  t h e   o p p o s i t e   d i r e c t i o n ,   and  a t  

t h e   same  a n g l e ,   as  i t s   c o u n t e r p a r t   t r u c k   in  t h e  

same  c a r r i e r .   T h i s   r e s t r i c t i o n   w i l l   p e r m i t  

w h e e l s   70  to   f o l l o w   a  s e c t i o n   of  t r a c k   o f  

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

t i l t   w h i l e   a t   t h e   same  t i m e   p r e v e n t i n g   u p p e r  
c a r r i e r   body  52  f r o m   r o t a t i n g   a b o u t   t h e   l o n g i -  

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

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

p r e s s u r e   on  c a r r i e r   14  or   due  t o   t r a n s v e r s e l y  

u n b a l a n c e d   l o a d s   in   c a r r i e r   14,  f o r   e x a m p l e   d u e  

to   s h i f t i n g   of  w e i g h t   in   c a r r i e r   14  o r   in   t h e  

l o a d   w h i c h   i t   w i l l   be  c a r r y i n g ;   o r   due  t o  

e m e r g e n c y   s t o p p i n g   of  c a r r i e r   14  on  a  b a n k e d  

c u r v e .  

As  shown  s c h e m a t i c a l l y   in  FIG.  7,  e a c h  

u p p e r   beam  72  w i l l   be  m o u n t e d   to  t h e   c e n t e r   o f  

body   member   54  by  means   of  r o l l e r   b e a r i n g   74  a n d  

t o   t r u c k   f r a m e s   66,  as  shown  in  FIG.  6,  by  m e a n s  

of   b a l l   p i n   76  r o t a t a b l y   s e c u r e d   a t   e a c h   end  o f  

beam  72.  B a l l   p i n   76  w i l l   be  s e a t e d   in   s e p a -  

r a b l e   s p h e r i c a l   s o c k e t   78  w h i c h   w i l l   h a v e   t h e  

e x t e r n a l   s h a p e   of  a  c y l i n d e r .   S p h e r i c a l   s o c k e t  

78  w i l l   in  t u r n   be  f r e e   to   s l i d e   f o r w a r d   or   b a c k  

in   s e p a r a b l e   c y l i n d r i c a l   c a v i t y   79  in   s e p a r a b l e  

m o u n t i n g   arm  80,  m o u n t i n g   arm  80  b e i n g   a t t a c h e d  

to   t r u c k   f r a m e   66.  T h i s   a r r a n g e m e n t   w i l l   a l s o  



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

56  r e l a t i v e   to   body   member   54.  T h u s ,   b e c a u s e   o f  

t h e   u se   of  beam  72,  t h e   h o r i z o n t a l   p l a n e   o f  

c a r r i e r   body   52  w i l l   a l w a y s   be  i d e n t i c a l   to   t h e  

a v e r a g e   of  t h e   p l a n e s   of  t r u c k   f r a m e s   56,  e v e n  

t h o u g h   t h e   two  t r u c k s   may  d i f f e r   f rom  e a c h   o t h e r  

i n   t h e i r   h o r i z o n t a l   p l a n e s .  

At  e a c h   s i d e   of  e a c h   t r u c k   f r a m e   5 6 . w i l l   b e  

a  y o k e   82,  m o u n t e d   on  b e a r i n g s   84  w h i c h   w i l l   b e  

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

l o a d s ,   w h i l e   p e r m i t t i n g   y o k e s   82  to   r o t a t e   a b o u t  

a  t r a n s v e r s e   a x i s .   I t   w i l l   be  upon  y o k e s   82  

t h a t   t h e   r u n n i n g   w h e e l s   70  w i l l   be  m o u n t e d ,   b y  

m e a n s   of  p r e c i s i o n   b e a r i n g s   85.  The  m o u n t i n g   o f  

e a c h   y o k e   82  on  b e a r i n g s   84  w i l l   a l l o w   w h e e l s   7 0  

t o   f o l l o w   v e r t i c a l   c u r v a t u r e   of  t h e   t r a c k   w i t h -  

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

c a r r i e r   14.  In  p r e f e r r e d   e m b o d i m e n t s   w h e e l s   7 0  

w i l l   be  made  of  s t e e l   or   o t h e r   l o n g - l a s t i n g  

m a t e r i a l .   Wheel   f l a n g e s   86  may  be  made  of  a  

m a t e r i a l   w h i c h   w i l l   be  s o m e w h a t   s o f t e r   t h a n   t h e  

r a i l s   so  t h a t   v i r t u a l l y   a l l   w e a r   g e n e r a t e d   b y  

c o n t a c t   b e t w e e n   t h e   w h e e l s   70  and  t h e   r a i l s   w i l l  

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

be  r e p l a c e d   f a r   more  e a s i l y   and  l e s s   e x p e n s i v e l y  

t h a n   r a i l s   5 5 .  

A l s o   a t t a c h e d   t o   e a c h   t r u c k   56,  b u t   o p e r -  

a t i n g   i n d e p e n d e n t l y   of  y o k e s   82  and  s u p p o r t i n g  

r u n n i n g   w h e e l s   70  w i l l   be  s w i t c h i n g   w h e e l   a s -  

s e m b l y   88.  Each  s w i t c h i n g   w h e e l   a s s e m b l y  8 8  

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

s w i t c h i n g   w h e e l s   90  w h i c h   w i l l   be  s i m i l a r   t o  

r u n n i n g   w h e e l s   70,  e x c e p t   t h a t   t h e y   w i l l   h a v e   a  

w i d e r   r u n n i n g   s u r f a c e   92  t h a n   w h e e l s   70.  E a c h  

s w i t c h i n g   w h e e l   90  w i l l   be  m o u n t e d   by  means   o f  



p r e c i s i o n   b e a r i n g s   85  on  b r a c k e t s   94,  w h i c h   w i l l  

be  c o n n e c t e d   by  two  h a r d e n e d   s t e e l   s h a f t s   96  

s u p p o r t e d   by  b a l l   b u s h i n g s   98  to   e n a b l e   t h e  

e n t i r e   s w i t c h i n g   w h e e l   a s s e m b l y   88  to   s l i d e  

l a t e r a l l y ,   a l t h o u g h ,   as  d e t a i l e d   b e l o w ,   a n d  

shown  in  FIG.  4,  t h e y   w i l l   n o r m a l l y   be  l o c a t e d  

in   an  e x t r e m e   l e f t   or   r i g h t   p o s i t i o n .   S w i t c h i n g  

w h e e l s   90  w i l l ' b e   m o u n t e d   in  such  a  way  t h a t  

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

r u n n i n g   w h e e l s   70,  b u t   t h e i r   r u n n i n g   s u r f a c e s  

w i l l   r e s t   l i g h t l y   on  r a i l s   55,  and  w i l l   t h e r e -  

f o r e   be  k e p t   r o t a t i n g   s u b s t a n t i a l l y   a t   r u n n i n g  

s p e e d   a t   a l l   t i m e s   d u r i n g   w h i c h  c a r r i e r   14  i s   i n  

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

i n g   w h e e l s   90  w i l l   be  l e s s   t h a n   t h e   l a t e r a l  

s e p a r a t i o n   b e t w e e n   r u n n i n g   w h e e l s   70  by  a n  

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

of   one   r a i l   55  p l u s   t h e   w i d t h   of  a  w h e e l   f l a n g e  

86.  T h u s ,   w i t h   s w i t c h i n g   w h e e l   a s s e m b l y   88  

n o r m a l l y   l o c a t e d   in  an  e x t r e m e   l e f t   or   in   a n  

e x t r e m e   r i g h t   p o s i t i o n ,   o n l y   one  s w i t c h i n g   w h e e l  

90  w i l l   be  a c t u a l l y   a l i g n e d   w i t h   a  r a i l   55  a t   a  

t i m e .   H o w e v e r ,   as  n o t e d   a b o v e ,   t h e   o p p o s i t e  

s w i t c h i n g   whee l   90  w i l l   be  k e p t   r o t a t i n g   b y  

v i r t u e   of  t h e   f a c t   t h a t   t h e   g r e a t e r   w i d t h   of  i t s  

r u n n i n g   s u r f a c e   92  w i l l   k e e p   i t   in  c o n t a c t   w i t h  

i t s   a s s o c i a t e d   r a i l ,   e v e n   when  i t   is   n o t   in  l i n e  

w i t h   t h a t   r a i l .  

L a t e r a l   r i g h t   or  l e f t   movement   of  s w i t c h i n g  

w h e e l   a s s e m b l y   88  w i l l   be  p r o v i d e d   by  means   o f  

s o l e n o i d s   100  s u r r o u n d i n g   s o f t   i r o n   c o r e s   1 0 2  

w h i c h   w i l l   a l s o   be  a t t a c h e d   to   each   b r a c k e t   9 4 .  

E a c h   s o l e n o i d   100  w i l l   be  p o w e r f u l   e n o u g h   b y  

i t s e l f   to   s h i f t   t he   e n t i r e   s w i t c h i n g   w h e e l  

a s s e m b l y   88  and  i t s   a s s o c i a t e d   s w i t c h i n g   w h e e l s  



90,  l e f t   or  r i g h t .   H o w e v e r ,   two  s o l e n o i d s   1 0 0  

w i l l   be  p r o v i d e d   f o r   r e l i a b i l i t y   and  s a f e t y .  
The  l a t e r a l   p o s i t i o n   of  s w i t c h i n g   w h e e l   a s s e m b l y  
88  w i l l   d e t e r m i n e   t h e   d i r e c t i o n   t h a t   c a r r i e r   14 

t a k e s   a t   e a c h   s w i t c h i n g   l o c a t i o n   36,   as  d e s c r i b e d  

in  d e t a i l   h e r e i n a f t e r .  

As  mos t   c l e a r l y   shown  in  F IGS.   4  and  7 ,  

a t t a c h e d   to   t h e   u n d e r s i d e   of  t h e   c e n t e r   of  t h e  

m a i n   c a r r i e r   body   54  w i l l   be  a  l e n g t h   of  n a r r o w  

v e r t i c a l   w e b b i n g ,   such   as  t he   web  of  I - b e a m   1 0 3 ,  

w h i c h   w i l l   p r o v i d e   n a r r o w i n g   of  c a r r i e r   1 4 .  

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

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

t h r o u g h   t h e   s l i t s   w h i c h   w i l l   e x i s t   in   t h e   r a i l s  

a t   e a c h   s w i t c h   36,  as  d e t a i l e d   b e l o w   and  s h o w n  

in   FIG.  11.  M o u n t e d   on  t h e   l o w e r   end  of  I - b e a m  

103  w i l l   be  l o w e r   c a r r i e r   body  106.   R e f e r r i n g  

to   FIG.  8  f o r   d e t a i l s ,   a t   b o t h   e n d s   of  l o w e r  

c a r r i e r   body   106  w i l l   be  an  a u x i l i a r y   w h e e l  

a s s e m b l y   107,  e a c h   i n c l u d i n g   a  p a i r   of  o p p o s e d  

a u x i l i a r y   w h e e l s   108  w h i c h   w i l l   n o r m a l l y   r i d e   o n  

t h e   b o t t o m s   of  r a i l s   55.  B u i l t - i n   r e s i l i e n c e   i n  

t h e   d e s i g n   w i l l   c a u s e   a u x i l i a r y   w h e e l s   108  t o  

r e s t   l i g h t l y   a g a i n s t   t h e   b o t t o m s   of  r a i l s   55  t o  

c a u s e   them  to   m a i n t a i n   t r a c k   s p e e d .   The  p r i m a r y  

f u n c t i o n   of  w h e e l s   108  w i l l   be  to   p r o v i d e   s t a b i -  

l i z i n g   s u p p o r t   t o   c a r r i e r   14  in  c a s e   of  s e v e r e  

i m b a l a n c e   due  to   any  c o n t i n g e n c y .  

S i n c e   w h e e l s   108  w i l l   a l s o   m a i n t a i n   c o n -  

s t a n t   c o n t a c t   w i t h   r a i l s   55  a t   p o i n t s   of  c h a n g i n g  

c u r v a t u r e ,   w h e e l   a s s e m b l i e s   107  w i l l   be  h o u s e d  

in  r o t a t a b l e   end  s e c t i o n s   110  a t t a c h e d   t o   t h e  

ends   of  l o w e r   c a r r i e r   body  106  by  means   o f  

r o l l e r   b e a r i n g s   112 .   I t   w i l l   a l s o   be  n e c e s s a r y ,  

in   o r d e r   to   p r e v e n t   s i m u l t a n e o u s   e l e v a t i o n   o f  



b o t h   w h e e l s   108  on  one  s i d e ,   to  c o n n e c t   b o t h  

a u x i l i a r y   w h e e l   a s s e m b l i e s   107  w i t h   beams  114  o n  

e a c h   s i d e   of  l o w e r   c a r r i e r   body  106  in   a  m a n n e r  

s i m i l a r   to   t h e   m a n n e r   in  w h i c h   w h e e l   t r u c k s   56  

w i l l   be  c o n n e c t e d   by  beam  72,  as  d e s c r i b e d  

a b o v e .   Each  beam  114  w i l l   l i k e w i s e   be  m o u n t e d  

on  a  b e a r i n g   116  a t t a c h e d   to   l o w e r   c a r r i e r   b o d y  
106.   S i n c e   a u x i l i a r y   w h e e l s   108  w i l l   have   n o  

f l a n g e s   w h i c h   m i g h t   i n t e r f e r e   w i t h  o r   run   a g a i n s t  

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

r o t a t e   a b o u t   a  v e r t i c a l   a x i s .   T h u s ,   a u x i l i a r y  

w h e e l   a s s e m b l i e s   107  w i l l   be  a t t a c h e d   to   b e a m s  

114  s i m p l y   by  means   of  s e l f - a l i g n i n g   b e a r i n g s  

1 1 8 .  

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

55,  and  a l s o   t o   p r o v i d e   s t a b i l i t y   a t   s w i t c h e s ,  

a u x i l i a r y   w h e e l s   108  w i l l   a l s o   be  c a p a b l e   of  t h e  

same  t y p e   of  l a t e r a l   m o v e m e n t   as  s w i t c h i n g   w h e e l  

a s s e m b l i e s   88.  H o w e v e r ,   t h e   m e c h a n i s m   w h i c h  

w i l l   be  e m p l o y e d   to   p r o v i d e   m o v e m e n t   to   a u x i -  

l i a r y   w h e e l s   108  w i l l   be  s o m e w h a t   d i f f e r e n t   f r o m  

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

t o   s w i t c h i n g   w h e e l   a s s e m b l y   88.  W h e e l s   108  w i l l  

be  c o n s t r u c t e d   a b o u t   t w i c e   as  w i d e   as  r a i l s   5 5 ,  

so  t h a t   o n l y   t h e   o u t e r   h a l f   of  e a c h   w h e e l   w i l l  

n o r m a l l y   make  c o n t a c t   w i t h   t h e   r a i l   u n d e r   n o r m a l  

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

a u x i l i a r y   w h e e l s   108  a r e   s h i f t e d   as  t h e y   a p -  

p r o a c h   a  s w i t c h ,   one  whee l   108  w i l l   s l i d e   f r e e  

of   i t s   r a i l ,   w h i l e   t h e   o p p o s i t e   w h e e l   on  t h e  

same  a x l e   w i l l   m a i n t a i n   i t s   i n n e r   h a l f   in  c o n -  

t a c t   w i t h   i t s   r a i l   to   p r o v i d e   s u p p o r t   and  s t a -  

b i l i t y   to   c a r r i e r   14.  The  a c t u a l   s h i f t i n g   o f  

e a c h   s e t   of  a u x i l i a r y   w h e e l s   108  w i l l   be  p e r -  
f o r m e d   by  means   of  a  p a i r   of  s o l e n o i d s   120  ( o n l y  



one  b e i n g   shown)   a c t i n g   on  s h a f t   122,   w h i c h  

s h a f t   a l s o   f o r m s   t h e   a x l e   f o r   w h e e l s   108.   S h a f t  

122  w i l l   r i d e   on  t h r e e   b a l l   b u s h i n g s   124  ( o n l y  

two  b e i n g   shown)   t o   p e r m i t   t h e   e n t i r e   a s s e m b l y  
107  t o   s l i d e   l a t e r a l l y .   S h a f t   122  w i l l   p r e -  
f e r a b l y   h a v e   a  v a r i e d   c o m p o s i t i o n ,   w i t h   e n l a r g e d  

p o r t i o n s   126  ( o n l y   one  b e i n g   shown)   made  of  s o f t  

i r o n ,   to   a c t   as  t h e   s o l e n o i d   c o r e ,   w h i l e   p o r -  
t i o n s   128,   in  c o n t a c t   w i t h   t h e   b a l l   b u s h i n g s   1 2 4  

or   w h e e l   b e a r i n g s   130,   w i l l   be  made  of  h a r d e n e d  

s t e e l .  

As  w i t h   s w i t c h i n g   w h e e l   a s s e m b l y   88,  e a c h  

s o l e n o i d   120  w i l l   be  c a p a b l e   of  s h i f t i n g   s h a f t  

122  and  w h e e l s   108  by  i t s e l f ,   w i t h   two  s o l e n o i d s  

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

and  r e l i a b i l i t y .   In  n o r m a l   u s e ,   t h e   two  s o l e -  

n o i d s   120  on  one  s h a f t   122  w i l l   o p p o s e   e a c h  

o t h e r   in   o r d e r   t o   m a i n t a i n   a u x i l i a r y   whee l   s h a f t  

108  in   a  c e n t e r e d   or  n e u t r a l   p o s i t i o n .   H o w e v e r ,  

as  e a c h   s w i t c h   36  i s   a p p r o a c h e d ,   b o t h   s o l e n o i d s  

120  w i l l   a c t   t o g e t h e r   t o   s h i f t   b o t h   a u x i l i a r y  

w h e e l   a s s e m b l i e s   107  in   a  s e l e c t e d   d i r e c t i o n .  

I f   a  s i n g l e   s o l e n o i d   120  we re   to   m a l f u n c t i o n ,   i t  

w o u l d   be  o v e r r i d d e n ,   and  c a r r i e r   14  wou ld   c o n -  

t i n u e   to   p e r f o r m   as  r e q u i r e d   a t   each   s w i t c h   3 6 .  

B e t w e e n   s w i t c h e s ,   h o w e v e r ,   i f   one  s o l e n o i d   w e r e  

t o   m a l f u n c t i o n   t h e n   b o t h   s o l e n o i d s   120  on  e a c h  

s h a f t   122  w i l l   be  i n a c t i v a t e d ;   w i t h   t h e   r e s u l t  

t h a t   w h e e l s   108  w o u l d   t h e n   be  k e p t   in  a  n e u t r a l  

( c e n t e r e d )   p o s i t i o n   by  means  of  c o m p r e s s i o n  

s p r i n g s   132  u n t i l   t h e   c a r r i e r   can   be  r e t i r e d  

f rom  s e r v i c e   or  r e p a i r e d .  

As  b e s t   shown  in  FIGS.   4  and  8,  a t   e a c h   o f  

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

106  w i l l   be  m o u n t e d   a  c o u p l i n g   c o m p o n e n t  1 8  



w h i c h   w i l l   p e r m i t   a t t a c h m e n t   b e t w e e n   c a r r i e r   14 

and  t h e   d i s c r e t e   e l e m e n t   wh ich   i t   w i l l   c a r r y .  
Each  c o u p l i n g   c o m p o n e n t   18  w i l l   be  m o u n t e d   on  a n  
e x t e n d a b l e   c y l i n d e r   or  arm  136  w h i c h   w i l l   p e r m i t  

v a r i a t i o n   of  t h e   w i d t h   b e t w e e n   c o n n e c t o r s   18  i n  

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

t o   be  c a r r i e d   a n d / o r   t h e   l o c a t i o n   of  t h e   e l e -  

m e n t ' s   c o u p l i n g   c o m p o n e n t s   16.  On  e a c h   s i d e   o f  

l o w e r   c a r r i e r   body   106  w i l l   a l s o   be  an  e m e r g e n c y  
b r a k e   138,   wh ich   w i l l   be  a t t a c h e d   to   body   106  b y  

e x t e n d a b l e   c y l i n d e r s   139 .   H y d r a u l i c ,   p n e u m a t i c ,  

m a g n e t i c ,   or  m e c h a n i c a l   m e t h o d s   of  a d j u s t i n g   t h e  

p o s i t i o n   of  c y l i n d e r s   136  and  140  may  be  e m -  

p l o y e d .  

C o m p o n e n t   16  of  t h e   c o n n e c t i n g   m e c h a n i s m  

w h i c h   w i l l   be  a t t a c h e d   to   t h e   d i s c r e t e   t o - b e -  

c a r r i e d   e l e m e n t   w i l l   be  as  s i m p l e   and  as  r u g g e d  

as  p o s s i b l e   in   o r d e r   to   m i n i m i z e   t h e   c o s t   p e r  
e l e m e n t   and  to   a l l o w   i t   to   s u r v i v e   e x t e n s i v e  

n o r m a l   use   w i t h o u t   d a m a g e .   I t   w i l l   be  a t t a c h e d  

to   t h e   f r a m e   of  t h e   t o - b e - c a r r i e d   e l e m e n t   w i t h  

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

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

u n d e r   a l l   c o n d i t i o n s ,   b u t   so  t h a t   i t   can   a l s o   b e  

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

of   f a i l u r e .  

C o n n e c t o r   18  w i l l   a l s o   be  q u i c k - a c t i n g ,  

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

u s e .   I t   w i l l   be  s t u r d y   and  p r o v i d e   a  p o s i t i v e  

l o c k   in   c a s e   of  a  p o w e r   f a i l u r e ,   b u t   w i l l   s t i l l  

be  s u b j e c t   to  m a n u a l   o p e r a t i o n   in  c a s e   i t   f a i l s  

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

to   i t s   d e s t i n a t i o n .  

R e f e r r i n g   now  to  FIGS.  12  and  13,  c o m p o n e n t  

16  of  t h e   c o n n e c t i n g   m e c h a n i s m   w h i c h   w i l l   s e r v e  



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

e x a m p l e ,   a u t o m o b i l e   12  or  c a r g o   c o n t a i n e r   220  i s  

m o s t   s i m p l y   a  h o r i z o n t a l   c y l i n d e r   or  p i p e   2 2 2  

m o u n t e d   on  two  v e r t i c a l   p o s t s   224  p r o j e c t i n g  

f rom  t h e   r o o f   of  v e h i c l e   12  or   c o n t a i n e r   2 2 0 .  

The  p o r t i o n s   226  a d j a c e n t   to  t h e   c e n t e r   o f  

c y l i n d e r   222  w i l l   be  r e d u c e d   s o m e w h a t   in  d i -  

a m e t e r   t o   s e r v e   as  a  l o c a t i n g   m e a n s ,   and  t o  

p e r m i t   p o s i t i v e   c o u p l i n g   w i t h   c o m p o n e n t   18,  e v e n  

when  t h e r e   i s   a  s m a l l   a m o u n t   of  m i s a l i g n m e n t  

b e t w e e n   t h e   v e h i c l e   and  t h e   c a r r i e r .   A t t a c h m e n t  

b e t w e e n   c o u p l i n g   c o m p o n e n t   18  and  c o u p l i n g  

c o m p o n e n t   16  w i l l   be  made  by  means   of  a  s l o t t e d  

c y l i n d e r   228  w h i c h   w i l l   be  r o t a t a b l y   m o u n t e d  

w i t h i n   h o u s i n g   18.  C y l i n d e r   228 ,   when  r o t a t e d  

more   t h a n   90  d e g r e e s ,   w i l l   s u r r o u n d   and  p r o v i d e  

f i r m   s u p p o r t   f o r   h o r i z o n t a l   c y l i n d e r   226  o f  

c o u p l i n g   c o m p o n e n t   16.  C y l i n d e r   228  can   be  m a d e  

t o   r o t a t e   by  t h e   use   of  m e c h a n i c a l ,   e l e c t r i c a l ,  

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

In  p r e f e r r e d   e m b o d i m e n t s ,   f o u r   such   " h a n d l e s "  

16  w i l l   be  m o u n t e d   on  t h e   r o o f   of  v e h i c l e   12  o r  

c o n t a i n e r   e l e m e n t   220  in  a  p r e c i s e l y   s p a c e d  

p a t t e r n .   For   e x i s t i n g   a u t o m o b i l e s ,   t h e s e  

h a n d l e s   may  be  r i g i d l y   a t t a c h e d   to   t h e   d o o r  

p o s t s   or   o t h e r   s t r u c t u r a l   m e m b e r s   of  t h e   b o d y ,  

n o t   s h o w n ,   by  means  of  c o n n e c t i n g   c h a n n e l s  

c o n c e a l e d   b e n e a t h   t h e   t o p   of  t h e   a u t o m o b i l e ,   a n d  

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

Some  v e h i c l e s   may  have   to  be  r e i n f o r c e d   in   o r d e r  

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

r a i l w a y   s y s t e m   of  t h e   p r e s e n t   i n v e n t i o n .  

M o u n t e d   a t   t h e   top  of  e ach   h a n d l e   w i l l   be  a  

s m a l l   l i g h t   s o u r c e   28  whose   beam  is   c o l l i m a t e d  

and  a d j u s t e d   to  p o i n t   s t r a i g h t   u p w a r d s .   As 



d i s c u s s e d   a b o v e ,   t h e s e   l i g h t   beams  w i l l   be  u s e d  

to   l o c a t e   t he   t o - b e - c a r r i e d   e l e m e n t   when  i t   i s  

b e i n g   l o a d e d   o n t o   a  c a r r i e r   14,  of  t h e   s y s t e m ,  
a t   a  f r e i g h t   or   p a s s e n g e r   s t a t i o n .   A  p h o t o -  

s e n s i t i v e   s c r e e n   30  a b o v e   t h e   t o - b e - c a r r i e d  

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

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

e l e m e n t   to   m a t c h   t h a t   of  a  w a i t i n g   c a r r i e r   1 4 .  

L i g h t s   28  w i l l   be  r e m o t e l y   a c t i v a t e d   by  a  s i g n a l  

f rom  t h e   s t a t i o n ' s   a u t o m a t i c   c o n t r o l   s y s t e m .   I n  

t h i s   way  t h e   d r i v e r   w i l l   be  f r e e d   f rom  t h e  

r e s p o n s i b i l i t y   of  r e m e m b e r i n g   to   t u r n   l i g h t s   28 

on  and  o f f .  

C e n t e r e d   in   one  of   t h e   f o u r   h a n d l e s   16,  i n  

t h i s   c a s e ,   t h e   h a n d l e   d e t a i l e d   in  FIG.  12,   w i l l  

be  an  e l e c t r i c a l   c o n n e c t o r   ( n o t   shown)  w h i c h  

w i l l   p r o v i d e   c o m m u n i c a t i o n   b e t w e e n   c a r r i e r   14 

and  t h e   c a r r i e d   e l e m e n t ,   such   as  v e h i c l e   12,  a s  

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

s u c h   as  h e a t i n g ,   b a t t e r y   c h a r g i n g ,   e n t e r t a i n -  

m e n t ,   and  so  on.  The  o p e n i n g   to   t h i s   c o n n e c t o r  

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

230,   h e l d   in  p l a c e   by  s p r i n g - l o a d e d   d e t e n t   2 3 2 .  

When  t h e   c a r r i e r   c o u p l i n g   c o m p o n e n t   18  i s   a t -  

t a c h e d   to   h a n d l e   16,  cap   230  w i l l   a u t o m a t i c a l l y  

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

c o n n e c t o r .  

Al l   v e h i c l e s   or  o t h e r   t o - b e - c a r r i e d   e l e -  

m e n t s   u s i n g   t h e   s y s t e m   of  t h e   p r e s e n t   i n v e n t i o n  

w i l l   be  e q u i p p e d   w i t h   t h e   p r o p e r   c o n n e c t i n g  

c o m p o n e n t s .   The  o n l y   e x c e p t i o n   to   t h i s   w o u l d   b e  

f o r   l a r g e   c a r g o   c o n t a i n e r s ,   and  f o r   c a r r i e r s  

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

t h e m .   In  such   c a s e s ,   f o r   e x a m p l e ,   a  s t u r d i e r  

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



w i l l   be  e m p l o y e d .  

L i n e a r   M o t o r   S y s t e m  

R e f e r r i n g   to   F IGS.   3  and  9  f o r   d e t a i l s ,  

e a c h   s e p a r a t e   s e g m e n t   140  of  t h e   mov ing   m o t o r  

p o r t i o n s   142  w i l l   be  m o u n t e d   on  b r a c k e t s   144  b y  

m e a n s   of  s u i t a b l e   b e a r i n g s   in   a  m a n n e r  s i m i l a r  

to   t h a t   d e s c r i b e d   e a r l i e r   w i t h   r e g a r d   t o   c o n -  

n e c t i n g   beams  72  and  114 .   T h i s   w i l l   e n a b l e   t h e  

e n t i r e   u n i t   142  t o   f l e x   in   k e e p i n g   w i t h   c h a n g e s  

in   t h e   o r i e n t a t i o n   of  t h e   s t a t i o n a r y   m o t o r  

p o r t i o n s   152  ( s e e   FIGS.   9  and  1 0 ) ,   t h e r e f o r e  

m a i n t a i n i n g   t h e   p r o p e r   a i r   gap  154  b e t w e e n   t h e  

m o v i n g   142  and  s t a t i o n a r y   152  m o t o r   p o r t i o n s ,  

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

t h r o u g h   s w i t c h e s .   The  a i r   gap  154  w i l l   a l s o   b e  

m a i n t a i n e d   by  means   of  r u b b e r - t i r e d   w h e e l s   1 5 6  

w h i c h   w i l l   r i d e   on  r a i l s   158  m o u n t e d   on  t h e  

s t a t i o n a r y   m o t o r   p o r t i o n s   152.   Upward  p r e s s u r e  

on  t h e   m o v i n g   m o t o r   p o r t i o n s   142  w i l l   be  m a i n -  

t a i n e d   by  means   of  s p r i n g s   or   o t h e r   p r e s s u r e  

d e v i c e s ,   n o t   shown ,   m o u n t e d   b e l o w   m o v i n g   m o t o r  

p o r t i o n s   142.   T h r u s t   w i l l   be  t r a n s m i t t e d   f r o m  

m o v i n g   m o t o r   p o r t i o n s   142  t o   c a r r i e r   body  54  b y  

means   of  s u i t a b l e   t h r u s t   b e a r i n g s   m o u n t e d   o n  

s u p p o r t   b r a c k e t s   1 6 3 .  

W h i l e   a  number   of  a l t e r n a t i v e   means  o f  

p r o p u l s i o n   c o u l d   be  u t i l i z e d ,   t h e   p r e f e r r e d  

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

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

e l e c t r o m a g n e t s   140  u s e d   on . . ' t he   mov ing   c a r r i e r   14 

and  s t a t i o n a r y ,   e x t e r n a l   p e r m a n e n t   m a g n e t s   1 5 3  

c a r r i e d   on  t he   t r a c k   s t r u c t u r e .   Such  an  a r -  

r a n g e m e n t   w i l l   c a u s e   an  i n d u c e d   t h r u s t   b e t w e e n  

t h e   m a g n e t i c   m o t o r   e l e m e n t s   140  and  s t a t i o n a r y  



m a g n e t i c   m o t o r   e l e m e n t s   152  f i x e d   to   t h e   t r a c k  

s t r u c t u r e .   As  s t a t i o n a r y   m a g n e t i c   m o t o r   e l e -  

m e n t s   152  c a n n o t   move,   t he   t h r u s t   b e t w e e n   m a g -  
n e t i c   m o t o r   e l e m e n t s   140  and  152  w i l l   c a u s e  

m a g n e t i c   m o t o r   e l e m e n t s   140  to  move.  H o w e v e r ,  

as  m o t o r   e l e m e n t s   140  a r e   a f f i x e d   to   c a r r i e r  

body  54,  w h i c h   is  in  t u r n   a f f i x e d   to   c a r r i e r   1 4 ,  

t h e   e n t i r e   c a r r i e r   14  w i l l   be  c a u s e d   to   move  a n d  

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

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

q u e n c y   of  t h e   a l t e r n a t i n g   c u r r e n t   w h i c h   i s  

a p p l i e d   to   a l t e r n a t i n g   c u r r e n t   m a g n e t s   1 4 0 .  

S t a t i o n a r y   m o t o r   e l e m e n t s   152  w i l l   b e  

l o c a t e d   t h e   o p t i m u m   d i s t a n c e   above   r a i l s   55,  a s  
d e t a i l e d   in  FIG.  10,  so  t h a t   t h e   p r o p e r   a i r   g a p  
154  w i l l   be  m a i n t a i n e d   b e t w e e n   t h e   m o v i n g   1 4 0  

and  s t a t i o n a r y   152  m a g n e t i c   e l e m e n t s .   Where   t h e  

s t a t i o n a r y   m o t o r   e l e m e n t s   152  w i l l   u t i l i z e  

p e r m a n e n t   m a g n e t s   153,   as  p r e f e r r e d ,   t h e s e   w i l l  

be  c o u p l e d   w i t h   s o f t   i r o n   f o c u s i n g   s h o e s   1 6 0 ,  

w i t h   t h e   l i n e a r   s p a c i n g   b e t w e e n   t h e s e   e l e m e n t s  

b e i n g   t h e   same  as  t h a t   of  t h e   s p a c i n g   b e t w e e n  

m o v i n g   e l e c t r o m a g n e t s   140,   on  c a r r i e r   1 4 .  

M a g n e t s   153  w i l l   be  b a c k e d   by  a  c o n t i n u o u s   b e d  

of  s o f t   i r o n   164  w h i c h   s e r v e s   to  c o m p l e t e   t h e  

m a g n e t i c   c i r c u i t   b e t w e e n   a d j a c e n t   p e r m a n e n t  

m a g n e t s   of  o p p o s i t e   p o l a r i t y .   The  e n t i r e   s t a -  

t i o n a r y   p e r m a n e n t   m a g n e t   a s s e m b l y   w i l l   b e  

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

162.   I m b e d d e d   in  f o c u s i n g   shoe   a s s e m b l y   1 6 0  

w i l l   be  n o n - m a g n e t i c   r a i l s   158  upon   w h i c h   r u b b e r  

t i r e d   w h e e l s   156  m o u n t e d   on  t h e   s i d e s   of  m o v i n g  

m o t o r   u n i t s   142  w i l l   r i d e   in  o r d e r   to   c o n t r o l  

t h e   a i r   gap  154  b e t w e e n   t h e   moving   140  a n d  

s t a t i o n a r y   152  m a g n e t i c   u n i t s .  



In  o r d e r   to   p r e v e n t   f o r e i g n   o b j e c t s   f r o m  

i n t e r f e r i n g   w i t h   t h e   o p e r a t i o n   of  t h e   m o t o r ,  

c o n t i n u o u s   s h i e l d s   170  w i l l   be  m o u n t e d   on  t h e  

t r a c k   s t r u c t u r e   b e t w e e n   r a i l s   55.  A  gap  172  

w i l l   be  l e f t   in   t h e   c e n t e r   of  s h i e l d s   170  i n  

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

103  of   c a r r i e r   14.  S i n c e   b o t h   t h e   top   a n d  

b o t t o m   of  e a c h   r a i l   55  w i l l   be  in  c o n t a c t   w i t h  

m o v i n g   w h e e l   s u r f a c e s   70,  90,  and  108,   r a i l s   55  

w i l l   be  s u p p o r t e d   f rom  t h e   s i d e   by  means   o f  

s u p p o r t   b r a c k e t s   1 7 4 .  

O t h e r   C o m p o n e n t s  

In  c a s e   of  e m e r g e n c y   d i s r u p t i o n s   of  t r a f -  

f i c ,   t h e r e   w i l l   l i k e l y   be  a  s l i g h t   d i f f e r e n c e   i n  

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

t h e   same  t r a c k .   In  o r d e r   to  p r e v e n t   damage   t o  

t h e   c a r r i e r s   and  to   t h e   e l e m e n t s   b e i n g   t r a n s -  

p o r t e d   by  one  c a r r i e r   r amming   a n o t h e r ,   b u m p e r s  

176  w i l l   be  m o u n t e d   on  s p r i n g - l o a d e d   or   p n e u -  
m a t i c   a rms  178  i n s t a l l e d   a t   e a c h   end  of  c a r r i e r  

1 4 .  

On  t h e   t o p   of  main  c a r r i e r   body   52,   n e a r  

i t s   c e n t e r   and  in   o p p o s e d   p o s i t i o n   to  e a c h  

v e h i c l e   c o n n e c t o r   c o m p o n e n t   18  s u s p e n d e d   f r o m  

t h e   l o w e r   c a r r i e r   body  106,   w i l l   be  two  s e t s   o f  

c a r r y i n g   h a n d l e s   180  m o u n t e d   on  s u p p o r t   m e m b e r s  

182.   H a n d l e s   180  w i l l   be  s u b s t a n t i a l l y   i d e n -  

t i c a l   t o   t h o s e   m o u n t e d   on  d i s c r e t e   e l e m e n t s   s u c h  

as  p r i v a t e   or   p u b l i c   v e h i c l e s   and  c a r g o   c o n -  

t a i n e r s   a d a p t e d   to   use   t he   s y s t e m .   H a n d l e s   1 8 0  

w i l l   p e r m i t   t h e   t r a n s p o r t a t i o n   of  one  c a r r i e r   14 

by  a n o t h e r   c a r r i e r   14.  By  t h i s   m e a n s ,   d i s a b l e d  

c a r r i e r s   w i l l   be  a b l e   to   be  d i s p a t c h e d   to   r e p a i r  

s h o p s .   M o r e o v e r ,   as  many  as  f o u r   c a r r i e r s   c a n  

be  s t a c k e d   f o r   r o u t i n e   t r a n s f e r   f rom  one  s t a t i o n  



or  r e g i o n   to   a n o t h e r   w i t h   a  minimum  s a c r i f i c e   o f  

t r a f f i c   s p a c e   or  e n e r g y .  
A c c e s s   to   t h e   c a r r i e r ' s   c a r r y i n g   h a n d l e s  

180  w i l l   be  p r o v i d e d   by  two  s e t s   of  s p r i n g -  
l o a d e d   d o o r s   184  w h i c h   w i l l   be  t h r u s t   a s i d e   b y  

c o n n e c t o r s   18  of  a  c o r r e s p o n d i n g   c a r r i e r   m a k i n g  

v e r t i c a l   c o n t a c t   w i t h   them.   C l e a r a n c e   w i t h o u t  

i n t e r f e r e n c e ' w i l l   be  p r o v i d e d   by  h a v i n g   d o o r s  

184  h i n g e d   a t   t h e i r   ends   and  o p e n i n g   a t   t h e  

p o i n t   w h e r e   t h e y   j o i n .  

Bo th   u p p e r   s h e l l   186  of  u p p e r   c a r r i e r   b o d y  

52  and  l o w e r   s h e l l   188  of  l o w e r   c a r r i e r   body   1 0 6  

w i l l   p a r t i a l l y   c o v e r   w h e e l s   70,  90,   and  1 0 8 .  

S h e l l s   186  and  188  w i l l   a l s o   p r o v i d e   c l e a r a n c e  

f o r   a l l   m o t i o n s   of  t h e   r u n n i n g   w h e e l s   70,  a s  

w e l l   as  f o r   t h e   s h i f t i n g   of  s w i t c h i n g   w h e e l s   90 

and  a u x i l i a r y   w h e e l s   108.  C l e a r a n c e   ( n o t   s h o w n )  

f o r   t h e   e m e r g e n c y   b r a k e s   138,  t h e   o u t e r   s u r f a c e  

of  w h i c h   w i l l   fo rm  p a r t   of  t h e   e x t e r i o r   s u r f a c e  

when  n o t   in  u s e ,   w i l l   a l s o   be  p r o v i d e d   in   l o w e r  

c a r r i e r   s h e l l   1 8 8 .  

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

d e s i g n   of  g r o u n d   t r a n s p o r t a t i o n   s y s t e m s   p o w e r e d  

by  e l e c t r i c i t y   i s   t h a t   of  c o n v e y i n g   p o w e r   f rom  a  

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

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

e l e c t r i c a l   c o n n e c t o r ,   n o t   shown  i n   d e t a i l ,   w i l l  

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

S w i t c h i n g   O p e r a t i o n s  

R e f e r r i n g   to   FIG.  11,  a t   e a c h   s w i t c h i n g  

p o i n t   36,  s w i t c h i n g   r a i l s   200  w i l l   be  i n s t a l l e d  

j u s t   i n s i d e   of  e a c h   of  t h e   two  n o r m a l   r a i l s   5 5 .  

A  v a r i a b l e   gap  204  w i l l   be  f o r m e d   b e t w e e n  

s w i t c h i n g   200  and  n o r m a l   r a i l s   55,  w h i c h   g a p  



w i l l   be  a d e q u a t e   to   a l l o w   t h e   p a s s a g e   of  t h e  

f l a n g e s   on  e a c h   w h e e l   70  and  90.  As  shown,   e a c h  

s w i t c h i n g   r a i l   200  w i l l   be  o r i e n t e d   and  s h a p e d  
to  p a r a l l e l   t h e   n o n - a d j a c e n t   n o r m a l   r a i l   5 5 .  

Each  s w i t c h i n g   r a i l   200  w i l l   t h e r e f o r e   d e v i a t e  

f rom  t h e   n o r m a l   r a i l   55  a d j a c e n t   to  i t   as  t h e  

two  n o r m a l   r a i l s   55  d e v i a t e   f r o m   e a c h   o t h e r .  

Each  n o r m a l   r a i l   55  w i l l   e v e n t u a l l y   p r o v i d e   o n e  

of  t h e   r a i l s   in  t h e   two  r e s u l t i n g   s e p a r a t e   s e t s  

of  t r a c k s .  

As  c a r r i e r   14  a p p r o a c h e s   e a c h   s w i t c h   3 6 ,  

i t s   s w i t c h i n g   w h e e l   a s s e m b l i e s   88  w i l l   s h i f t  

s w i t c h i n g   w h e e l s   90  i n t o   p o s i t i o n   f o r   e i t h e r   a  

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

b e i n g   t h e   same  as  t he   d i r e c t i o n   of  t u r n .   When 

t h e   s w i t c h i n g   w h e e l s   on  t h e   s i d e   of  c a r r i e r   14 

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

p l a c e d   i n t o   c o n t a c t   w i t h   t h e   s w i t c h i n g   r a i l   2 0 0 ,  

a l s o   on  t h e   s i d e   o p p o s i t e   to   t h e   c h o s e n   d i r e c -  

t i o n   of  t u r n ,   t h e   s u p p o r t   of  c a r r i e r   14  on  t h a t  

s i d e   w i l l   t h e n   be  a s s u m e d   by  s w i t c h i n g   w h e e l s   90  

on  t h a t   s i d e .   T h i s   w i l l   h a v e   t h e   r e s u l t   t h a t  

t h e   r u n n i n g   w h e e l s   70  on  t h a t   s i d e   ( t h e   s i d e  

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

t h e n   be  l i f t e d   o f f   of  n o r m a l   r a i l s   55  on  t h a t  

s i d e .   C a r r i e r   14  w i l l   t h e n   f o l l o w   t h e   t r a c k s   a t  

t h e   s w i t c h   in   t h e   d i r e c t i o n   in   w h i c h   s w i t c h i n g  

w h e e l   90  has   n o t   c o n t a c t e d   s w i t c h   r a i l   200,   t h a t  

i s   t h e   s i d e   on  w h i c h   n o r m a l   w h e e l s   70  h a v e  

r e m a i n e d   in  c o n t a c t   w i t h   n o r m a l   r a i l   55.  S u b -  

s e q u e n t l y ,   a  p a i r   of  n o n - p a r a l l e l   new  n o r m a l  

r a i l s   206,   w h i c h   w i l l   e a c h   be  p a r a l l e l   to   one  o f  

t h e   p a i r   of  c o n t i n u i n g   r a i l s   55  w i l l   c o m m e n c e .  

The  n o r m a l   w h e e l s   70  on  t h a t   s i d e   of  c a r r i e r   14 

w i l l   c o n t a c t   new  r a i l   206  and  r e a s s u m e   t h e  



w e i g h t   of  c a r r i e r   14,  c o n t i n u i n g   the   s e l e c t e d  

( s w i t c h e d )   r o u t e   of  t h e   c a r r i e r .   The  s w i t c h i n g  
r a i l s   200  w i l l   end  s h o r t l y   d o w n t r a c k   a f t e r   new 
n o r m a l   r a i l s   206  c o m m e n c e .   A  gap  208  w i l l   b e  

p r o v i d e d   in  e a c h   new  n o r m a l   r a i l   206  d o w n t r a c k  

f rom  s w i t c h i n g   r a i l s   200  in   o r d e r   to   a l l o w   t h e  

n a r r o w   web  s e c t i o n   103  of  c a r r i e r   14  t o   p a s s  

t h r o u g h   t h e m :   G r o o v e s   210  w i l l   be  c u t   i n t o   e a c h  

new  r a i l   206  a d j a c e n t   to   t h e   l o c a t i o n   w h e r e  

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

f o r   t h e   p a s s a g e   of  t h e   f l a n g e s   of  w h e e l s   70  a n d  

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

w i l l   c r o s s   t h a t   t r a c k .  

A n t i c i p a t o r y   S t e e r i n g  

A n t i c i p a t o r y   s t e e r i n g   of  c a r r i e r   14  a r o u n d  

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

r i e r   w h e e l s   and  t h e   r a i l s   and  w i l l   a l s o   p r o v i d e  

f o r   a  s m o o t h e r   r i d e .   C o l l i m a t e d   l i g h t   s o u r c e s  

210  ( s e e   FIG.  3)  m o u n t e d   on  b o t h   s i d e s   of  b o t h  

e n d s   of  c a r r i e r   14  w i l l   be  d i r e c t e d   to   s h i n e  

t h e i r   l i g h t   beams  p a r a l l e l   to   t h e   p l a n e   of  r a i l s  

55,  b u t   a t   an  a n g l e   to   t h e   d i r e c t i o n   of  t r a v e l .  

P h o t o d e t e c t i n g   c e l l s   212  w i l l   be  a d j a c e n t   t o  

e a c h   l i g h t   s o u r c e   210 .   Beams  from  l i g h t s   2 1 0  

w i l l   be  r e f l e c t e d   f rom  r e f l e c t i n g   s t r i p s   214,   a s  

shown  in  FIG.  10,  b a c k   to   p h o t o c e l l s   212.   T h e  

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

p h o t o c e l l s   212  w i l l   be  a  f u n c t i o n   of  t h e   c u r -  

v a t u r e   of  t h e   r a i l   a t   t h a t   p o i n t .   By  a n a l y z i n g  

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

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

c a r r i e r   14  i t s e l f ,   b o t h   t h e   c u r v a t u r e   of  t h e  

r a i l s   and  t h e   c h a n g e   in  c u r v a t u r e   a t   a n y  

p o i n t   a l o n g   t h e   r a i l s   can  be  d e t e r m i n e d .   T h i s  



i n f o r m a t i o n   w i l l   t h e n   be  p r o c e s s e d   by  an  o n  
b o a r d   c o m p u t e r   ( n o t   shown)   to   p r o v i d e   i n f o r -  

m a t i o n   to  s t e e r   t h e   c a r r i e r   t r u c k s   56  and  w h e e l s  

70  a l o n g   t r a c k s   55.  S t e e r i n g   w i l l   be  a c c o m -  

p l i s h e d   by  means   of  s e r v o m o t o r   216  l o c a t e d  

w i t h i n   s l e e v e   58  a t t a c h e d   to  body   5 4 , ' a s   s h o w n  

in  FIG.   5.  S e r v o m o t o r   216  w i l l   be  c o n n e c t e d   b y  

means   of  g e a r   218  to   an  i n t e r n a l   g e a r   2 2 0  

r i g i d l y   m o u n t e d   to   c o u p l i n g   64.  When  a c t i v a t e d  

to   s t e e r ,   s e r v o m o t o r   216  w i l l   c a u s e   g e a r   218  t o  

r o t a t e   and  v a r y   t h e   o r i e n t a t i o n   b e t w e e n   s l e e v e  

58  and  c o u p l i n g   64  w i t h   t he   r e s u l t   t h a t   t r u c k   56  

and  i t s   w h e e l s   70  w i l l   a n t i c i p a t e   and  be  s t e e r e d  

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

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

shown ,   a  p r e - p r o g r a m m e d   s e q u e n c e   of  s t e e r i n g  

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

t h e   s w i t c h   w i l l   be  f o l l o w e d   in  w h i c h   t h e   c a r r i e r  

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

o p e r a t i o n s :  

a.  The  s w i t c h i n g   w h e e l s   90  w i l l   be  s h i f t e d  

t o w a r d   t h e   c h o s e n   d i r e c t i o n   of  t r a v e l ;  

b.  The  a u x i l i a r y   w h e e l s   108  on  t h e   s i d e  

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

w i l l   be  r e t r a c t e d .  

c.  The  s t e e r i n g   c o n t r o l   s y s t e m ,   d i s c u s s e d  

a b o v e ,   w i l l   be  d e - a c t i v a t e d .  

d.  S e r v o m o t o r s   216  w i l l   s t e e r   t r u c k s   56  

t h r o u g h   a  p r e - p r o g r a m m e d   s e q u e n c e   o f  

t u r n s .  

A d d i t i o n s   And  M o d i f i c a t i o n s   To  The  S y s t e m  

Each  c a r r i e r   w i l l   a l s o   be  e q u i p p e d   w i t h   a  

n u m b e r   of  c o m p o n e n t s   w h i c h   a r e   n o t   shown  in  t h e  

d r a w i n g .   I n c l u d e d   among  t h e s e   i t e m s   w i l l   b e :  



a.  B a t t e r i e s   or  g e n e r a t o r s   to   p r o v i d e  

e m e r g e n c y   p o w e r ;  
b.  A  c o m p u t e r   or  o t h e r   p r o g r a m m e d   c o n t r o l  

s y s t e m ;  

c.  V a r i o u s   m o n i t o r i n g   d e v i c e s   n e e d e d   t o  

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

w o r k i n g   p r o p e r l y ;   a n d  

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

c a r r i e r   w i t h   t h e   s y s t e m   and  w i t h   t h e  

v e h i c l e .  

C a r r i e r s   d e s i g n e d   f o r   h e a v i e r   l o a d s   w i l l  

h a v e   to   be  s t u r d i e r   in  c o n s t r u c t i o n   t h a n   c a r r i e r  

14.  They  w i l l   a l s o   be  e q u i p p e d   w i t h   an  a d d i -  

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

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

t h e   c a r r i e r   b o d y .   As  such   a  c e n t e r   t r u c k   a s -  

s e m b l y   w i l l   a l w a y s   be  o r i e n t e d   in   t h e   s a m e  

d i r e c t i o n   as  t h e   c a r r i e r   b o d y ,   i t   w i l l   n o t   b e  

n e c e s s a r y   f o r   i t   to   have   t h e   m o b i l i t y   a n d  

s t e e r i n g   c a p a b i l i t y   of  t r u c k s   56.  H o w e v e r ,   s o m e  

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

of  s u c h   a  c e n t r a l   t r u c k   w i l l   be  made  in  o r d e r  

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

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

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

a l s o   be  p r o v i d e d   to   s u p p l y   a d d e d   p o w e r   n e e d e d  

f o r   h e a v i e r   l o a d s .   When  h a n d l i n g   h e a v i e r  

l o a d s   t h e   l o w e r   c a r r i e r   body   w i l l   a l s o   b e  

e q u i p p e d   w i t h   a d d i t i o n a l   a u x i l i a r y   w h e e l s   a n d  

l a r g e r   or   m u l t i p l e   b r a k e s .  

Long  l o a d s   may  r e q u i r e   more   t h a n   one  c a r -  

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

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

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

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



w i l l   be  a  r e l a t i v e l y   s i m p l e   m a t t e r   i f   o n l y   t w o  

c a r r i e r s   a r e   r e q u i r e d ,   b u t   t h e   m e c h a n i s m   w i l l  

grow  more  c o m p l e x   w i t h   t h r e e   or  more  c a r r i e r s .  

For   s u c h   l o n g e r   l o a d s   i t   w i l l   be  more  s e n s i b l e  

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

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

be  r e t i c u l a t e d   and  h a l f   a g a i n   as  l o n g   as  c a r r i e r  

14.  Such  l o n g e r ,   r e t i c u l a t e d   c a r r i e r s   w i l l  

n o r m a l l y   o n l y   be  u s e d   in   t a n d e m   so  t h a t   e a c h  

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

s i t e s   on  t h e   t r a c k ,   to   d i s t r i b u t e   t h e   l oad   o v e r  

a b o u t   t h e   same  l e n g t h   of  t r a c k   as  w o u l d   t h r e e  

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

P r i v a t e   a u t o m o b i l e s   may  be  c o n s t r u c t e d  o r  

a d a p t e d   to   u s e   t h e   s y s t e m   of  t h e   p r e s e n t   i n v e n -  

t i o n .   M e c h a n i s m s   wh ich   w i l l   be  u s e d   to   c o n n e c t  

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

be  u s a b l e   f o r   c a r g o   c o n t a i n e r s ,   p u b l i c   t r a n s i t  

v e h i c l e s ,   and  o t h e r   d i s c r e t e   e l e m e n t s   as  w e l l .  

A  n u m b e r   of  a l t e r n a t i v e   m e c h a n i s m s   may  b e  

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

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

l i m i t e d   to   m a t i n g   s c r e w t h r e a d s ,   c l a m s h e l l   d e -  

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

b r e e c h b l o c k   m e c h a n i s m s ,   and  so  on.  For   max imum 

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

w h i c h   w i l l   be  a t t a c h e d   to   t h e   t o - b e - c a r r i e d  

e l e m e n t   s h o u l d   be  as  r u g g e d   and  as  s i m p l e   a s  

p o s s i b l e .   In  a d d i t i o n ,   t h e   m e c h a n i s m   s h o u l d  

e x h i b i t   r e l i a b i l i t y   in   t h e   f a c e   of  a d v e r s e  

w e a t h e r   c o n d i t i o n s ,   such   as  r a i n ,   snow,   i c e ,   o r  

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

t h e   c o u p l i n g   m e c h a n i s m   a t t a c h e d   to   an  a u t o m o b i l e  

may  be  i n c o r p o r a t e d   i n t o   a  r o o f t o p   l u g g a g e   r a c k ,  

or   i t   c o u l d   be  r e c e s s e d   i n t o   t h e   r o o f   of  t h e  



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

or   e q u i p p e d   w i t h   means   to   e l e v a t e   i t   a b o v e   t h e  

r o o f t o p   when  n e e d e d .  

I t   i s   t h e r e f o r e   s e e n   t h a t   t h e   p r e s e n t   i n -  

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

e a c h   p i e c e   of  r o l l i n g   s t o c k   w i l l   be  s e l f - p r o -  

p e l l e d   and  c a p a b l e   o f  b e i n g   i n d e p e n d e n t l y  

r o u t e d   w i t h i n   n e t w o r k s   of  t h e   s y s t e m .   A d d i -  

t i o n a l l y ,   i t   w i l l   p r o v i d e   a  r a i l w a y   s y s t e m  

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

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

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

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

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

r a i l e d   s y s t e m   w i l l   be  r e a l i z e d ,   w i t h o u t   s a c r i -  

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

a u t o m o b i l e   a t   t h e   d e s t i n a t i o n   l o c a t i o n .   I t   w i l l  

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

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

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

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

r a i l w a y   s y s t e m ,   due   to   t h e   use   of  l i n e a r   s y n -  

c h r o n o u s   m o t o r s   as  t h e   d r i v e   s o u r c e   and  t h e   u s e  

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

t h e i r   own  s p e c i a l l y   d e s i g n e d   r a i l s ,   w h i c h   w i l l  

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

w i l l   p r o v i d e   f o r   t h e   u s e   of  a  c o m p u t e r i z e d  

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

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

c a r s ,   and  s w i t c h i n g   and  r o u t i n g   of  c a r s .   I t  

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

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

a s s o c i a t e d   w i t h   t h e   s y s t e m s   t r a c k   t o   t h e   c a r s  

w h i c h   w i l l   be  m o v i n g   a t   h i g h   s p e e d s .   When  t h e s e  

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



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

s a f e r ,   l e s s   e x p e n s i v e   and  l e s s   s u b j e c t   to   d i s -  

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

W h i l e   t h e   i n v e n t i o n   has   b e e n   p a r t i c u l a r l y  

shown  and  d e s c r i b e d   w i t h   r e f e r e n c e   to   p r e f e r r e d  

e m b o d i m e n t s   t h e r e o f ,   i t   w i l l   be  u n d e r s t o o d   b y  

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

o t h e r   m o d i f i c a t i o n s   or  c h a n g e s   in  fo rm  a n d  

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

c l a i m e d ,   e x c e p t   as  p r e c l u d e d   by  t h e   p r i o r   a r t .  



1.  A  r a i l w a y   ca r   14,  d e s i g n e d   for   m o v e m e n t   o n  

r a i l s   55,  i n c l u d i n g   in  c o m b i n a t i o n   a  body  member  54  a n d  

at   l e a s t   two  w h e e l s   70  r o t a t a b l y   c o n n e c t e d   to  s a i d   b o d y  

member  54,  s a i d   w h e e l s   70  b e i n g   d e s i g n e d   to  r e s t   u p o n  
and  f o l l o w   a  r a i l   n e t w o r k   40  c h a r a c t e r i z e d   b y :  

means   18  fo r   c o n n e c t i o n   to  and  d i s c o n n e c t i o n   from  a 

d i s c r e t e   e l e m e n t   12,  s a i d   c o n n e c t i o n   means   18  b e i n g  

c a r r i e d   by  s a i d   body  member  54,  w h e r e b y   a  d i s c r e t e  

e l e m e n t   12  can  be  e a s i l y   c o n n e c t e d   t o ,   c a r r i e d   by,  a n d  

d i s c o n n e c t e d   f rom  s a i d   r a i l w a y   ca r   1 4 .  

2.  The  ca r   14  of  c l a i m   1  c h a r a c t e r i z e d   by  a n y  o n e  

or  more   of  t he   f o l l o w i n g :  

(a)   s a i d   c o n n e c t i n g   means  18  c a r r i e d   by  s a i d  

r a i l w a y   body  member  54  i n c l u d i n g   a  c l a m p ;  

(b)  s a i d   r a i l s   55  b e i n g   e l e v a t e d   and  s a i d  

c o n n e c t i n g   means   18  e x t e n d i n g   be low  s a i d   r a i l s ;  

(c)   s a i d   ca r   14  b e i n g   s e l f - p r o p e l l e d ;  

(d)  s a i d   ca r   i n c l u d i n g   at  l e a s t   one  s w i t c h i n g  

w h e e l   90,  s a i d   s w i t c h i n g   w h e e l   90  h a v i n g   a  f i r s t ,  

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

a s s o c i a t e d   r a i l   55  and  a t   l e a s t   one  s e c o n d   s w i t c h i n g  

p o s i t i o n   in  d r i v i n g   c o n t a c t   w i t h   a  r a i l   55,  w h e r e b y   a  

ca r   14  is  d i r e c t e d   in  a  c h o s e n   d i r e c t i o n   a t   s w i t c h i n g  

p o i n t s   36  by  s h i f t i n g   s a i d   s w i t c h i n g   w h e e l s   90  w i t h o u t  

t he   n e e d   f o r   m o v i n g   s a i d   r a i l s   5 5 .  

3 .  / T h e  c a r   14  of  c l a i m   2,  s u b p a r a g r a p h   ( a )  

c h a r a c t e r i z e d   in  t h a t   s a i d   c l a m p s   a r e   in  t he   s h a p e   of  a  

U  h a v i n g   a  p a i r   of  l e g s   d e f i n i n g   an  open  end ,   a n d  

i n c l u d i n g   a  l o c k i n g   p o r t i o n   228  w h i c h   can  be  moved  t o  

c l o s e   and  open  s a i d   open  end  of  s a i d   U - s h a p e d   c l amp   f o r  

c o n n e c t i o n   to  and  d i s c o n n e c t i o n   of  s a i d   c l amp   f rom  a  

t o - b e - c a r r i e d   d i s c r e t e   e l e m e n t   1 2 .  

4.  The  r a i l w a y   ca r   14  of  c l a i m   2  s u b p a r a g r a p h   ( c )  

c h a r a c t e r i z e d   in  t h a t   s a i d   ca r   is  c a p a b l e   of  b e i n g  

r o u t e d   i n d e p e n d e n t l y   a l o n g   a  r a i l w a y   n e t w o r k   4 0 .  



5.  The  r a i l w a y   car   14  of  c l a i m   4  c h a r a c t e r i z e d   i n  

t h a t  

(a)   s a i a   r o u t i n g   is  c o m p u t e r   c o n t r o l l e d ;   a n d / o r  

(b)  for   wh ich   m o t i v e   power   is  p r o v i d e d   by  

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

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

p o r t i o n   142  c o n n e c t e d   to  s a i d   c a r   and  a  s t a t i o n a r y  

m a g n e t i c   p o r t i o n   152  l o c a t e d   f o r   o p e r a t i v e   i n t e r a c t i o n  

w i t h   s a i d   m a g n e t i c   p o r t i o n   142  c o n n e c t e d   to  s a i d   c a r  

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

p o r t i o n s   142  and  152  r e s u l t s   in  movemen t   of  s a i d   c a r   14  

a l o n g   s a i d   r a i l s   5 5 .  

6.  The  s y s t e m   of  c l a i m   5  s u b p a r a g r a p h   ( b )  

c h a r a c t e r i z e d   by  a n y  o n e   or  more  of  the   f o l l o w i n g :  

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

(b)  means   b e i n g   p r o v i d e d   f o r   o r i e n t i n g   s a i d  

m a g n e t i c   p o r t i o n   142  c o n n e c t e d   to  s a i d   c a r   14  as  t h e  

body  of  s a i d   ca r   p i v o t s   or  t i l t s ,   w h e r e b y   s a i d   m o v i n g  

m a g n e t i c   p o r t i o n   142  c a r r i e d   by  s a i d   ca r   14  r e m a i n s   i n  

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

p o r t i o n   152  of  s a i d   m o t o r ,   s u b s t a n t i a l l y   r e g a r d l e s s   o f  

the   t i l t   or  d i r e c t i o n   or  s a i d   ca r   1 4 ;  

(c)  means  for   s t e e r i n g   a t   l e a s t   some  of  s a i d  

w h e e l s   70  of  a  s a i d   car   so  t h a t   s a i d   s t e e r e d   w h e e l s  

'  f o l l o w   r a i l s   55,  w h e r e b y   wear   on  the  w h e e l s   70  a n d  

r a i l s   55,  and  w h e e l   n o i s e   a r e   r e d u c e d ;  

(d)  means  fo r   r o u t i n g   e a c h   car   14  i n d e p e n d e n t l y   by  

s e l e c t i n g   the   d i r e c t i o n   s a i d   c a r   w i l l  t a k e   at   e a c h  

s w i t c h i n g   p o i n t .  

7.  The  s y s t e m   of  c l a i m   6  s u b p a r a g r a p h   ( a )  

c h a r a c t e r i z e d   by  means  f o r   c o n t r o l l i n g   the   f r e q u e n c y   o f  

t h e  a l t e r n a t i n g   c u r r e n t   s u p p l i e d   to  s a i d  

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

p r o v i d e d ,   w h e r e b y   the   s p e e d   of  s a i d   m o t o r   and  of  s a i d  

c a r   14  can  be  c o n t r o l l e d .  



8.  1he  s y s t e m   of  c l a i m   6  s u b p a r a g r a p h   ( c )  

c h a r a c t e r i z e d   by  means   for   a n t i c i p a t i n g   the   d i r e c t i o n  

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

means  may  f o l l o w   s a i d   r a i l s .  

9.  The  s y s t e m   of  c l a i m   8  c h a r a c t e r i z e d   in  t h a t  

s a i d   a n t i c i p a t i n g   means   i n c l u d e s   a  l i g h t   beam  wh ich   i s  

d i r e c t e d   to  and  r e f l e c t e d   f rom  s a i d   t r a c k ,   and  m e a n s  

for   r e c e i v i n g   and  a n a l y z i n g   s a i d   r e f l e c t e d   l i g h t .  

10.  A  r a i l w a y   s y s t e m   i n c l u d i n g   t he   c a r   14  of  c l a i m  

2  s u b p a r a g r a p h   (d)  w h e r e i n   s a i d   s y s t e m   i n c l u d e s  

s t a t i o n a r y   s w i t c h i n g   r a i l s   206  a t   s w i t c h i n g   p o i n t s   3 6 ,  

s a i d   s w i t c h i n g   r a i l s   206  j u x t a p o s e d   to  t he   r a i l s   55  

upon  wh ich   s a i d   ca r   14  n o r m a l l y   r i d e s ,   w h e r e b y   w h e n  

s a i d   s w i t c h i n g   w h e e l   90  is  p l a c e d   in  i t s   s w i t c h i n g  

p o s i t i o n   at  a  s w i t c h i n g   p o i n t   36,   s a i d   s w i t c h i n g   w h e e l  

90  makes  c o n t a c t   w i t h   a  s w i t c h i n g   r a i l   206,   w h e r e b y  

s a i d   car   14  t u r n s   in  a  d i r e c t i o n   o p p o s i t e   to  t h e  

d i r e c t i o n   of  s h i f t   of  t he   s w i t c h i n g   w h e e l   90  w h i c h   i s  

in  c o n t a c t   w i t h   a  s w i t c h i n g   r a i l   2 0 6 .  

11.  1he  s y s t e m   of  c l a i m   10  c h a r a c t e r i z e d   in  t h a t  

s a i d   body  p o r t i o n   i n c l u d e s   a  s e c o n d   body  p o r t i o n   1 0 6  

wh ich   d e p e n d s   f rom  a  f i r s t   body  p o r t i o n   54;  s a i d   f i r s t  

body  p o r t i o n   54  b e i n g   j o i n e d   to  s a i d   s e c o n d   b o d y  

p o r t i o n   106  by  j o i n i n g   means   103 ,   s a i d   s e c o n d   b o d y  

p o r t i o n   106  e x t e n d i n g   be low  s a i d   r a i l s   55,  s a i d  

c o n n e c t i o n   means   18  b e i n g   c a r r i e d   by  s a i d   s e c o n d   b o d y  

p o r t i o n   1 0 6 .  

12.  The  s y s t e m   of  c l a i m   11  c h a r a c t e r i z e d   in  t h a t  

s a i d   s w i t c h i n g   r a i l s   206  at   s w i t c h i n g   p o i n t s   i n c l u d e   a  

gap  208,   w h e r e b y   s a i d   j o i n i n g   means   106  can  p a s s  

t h r o u g h   s a i d   gap  208  a t   s a i d   s w i t c h i n g   p o i n t   3 6 .  

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

c o m b i n a t i o n ,   a  r a i l w a y   ca r   14,  a  r a i l   n e t w o r k   40,   a n d  

t o - b e - c a r r i e d   d i s c r e t e   e l e m e n t s   12,  w h e r e i n   s a i d   c a r   1 4  

i n c l u d e s   a  in  c o m b i n a t i o n   a  body  p o r t i o n   54  and  a t  



l e a s t   two  w h e e l s   70  r o t a t a b l y   c o n n e c t e d   to  s a i d   b o d y  

p o r t i o n ,   s a i d   w h e e l s   70  b e i n g   d e s i g n e d   to  r e s t   upon  a n d  

f o l l o w   s a i d   r a i l   n e t w o r k   40,  and  means  18  f o r  

c o n n e c t i o n   to  and  d i s c o n n e c t i o n   from  s a i d   d i s c r e t e  

e l e m e n t   12,  s a i d   c o n n e c t i o n   means   18  b e i n g   c a r r i e d   by  

s a i d   body  p o r t i o n   54,  and  s a i d   d i s c r e t e   t o - b e - c a r r i e d  

e l e m e n t   12  i n c l u d e s   means   16  f o r  b e i n g   c o n n e c t e d   t o  

s a i d   c o n n e c t i o n   m e a n s ,   w h e r e b y   s a i d   d i s c r e t e   e l e m e n t   12 

can  be  e a s i l y   c o n n e c t e d   t o ,   c a r r i e d   by,  a n d  
d i s c o n n e c t e d   from  s a i d   r a i l w a y   ca r   1 4 .  

14.  The  r a i l w a y   s y s t e m   of  c l a i m   13  c h a r a c t e r i z e d  

in  t h a t  

(a)   s a i d   d i s c r e t e   t o - b e - c a r r i e d   e l e m e n t   i s  

s e l e c t e d   f rom  the   g r o u p   c o n s i s t i n g   of  s e l f - p r o p e l l e d  

v e h i c l e s   12,  c r a t e s   220,   p a l l e t s ,   c a r g o   c o n t a i n e r s ,  

t r u c k   t r a i l e r s ,   and  s i m i l a r   r a i l w a y   c a r s   1 4  a n d / o r  

(b)  an  a u t o m a t i c   t r a f f i c   c o n t r o l   s y s t e m   f o r  

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

d e c e l e r a t i n g   c a r s ,   and  r o u t i n g   c a r s   is  i n c l u d e d   in  s a i d  

r a i l w a y   s y s t e m ;  

15.  The  s y s t e m   of  c l a i m   14  s u b p a r a g r a p h   ( a )  

c h a r a c t e r i z e d   in  t h a t   s a i d   s y s t e m   i n c l u d e s   a  s t a t i o n   10  

f o r   a s s o c i a t i n g   s a i d   r a i l w a y   c a r s   14  and  s a i d   d i s c r e t e  

t o - b e - c a r r i e d   e l e m e n t s   1 2 .  
5  16.  T h e  s y s t e m   of  c l a i m   15  c h a r a c t e r i z e d   by  a n y  

one  or  more  of  the   f o l l o w i n g :  

(a)  s a i d   s t a t i o n   10  i n c l u d e s   means  30  f o r  

o r i e n t i n g   s a i d   d i s c r e t e   t o - b e - c a r r i e d   e l e m e n t   12  to  a 

ca r   14  so  t h a t   c o n n e c t i o n   b e t w e e n   them  is   f a c i l i t a t e d ;  
0  (b)  s a i d   d i s c r e t e   t o - b e - c a r r i e d   e l e m e n t   1 2  

i n c l u d e s   a  l i g h t   s o u r c e   28  and  s a i d   s t a t i o n   10  i n c l u d e s  

a  l i g h t   d e t e c t o r   30,  w h e r e b y   the   a c t i o n   of  s a i d   l i g h t  

d e t e c t o r   30  in  d e t e r m i n i n g   the   l o c a t i o n   of  s a i d   l i g h t  

s o u r c e   28  is  u t i l i z e d   to  o r i e n t   s a i d   d i s c r e t e  
5  t o - b e - c a r r i e d   e l e m e n t   12  w i t h   a  car   1 4 ;  



(c)  a  v e r t i c a l l y   m o v a b l e   p l a t f o r m   26  is  u sed   t o  

j u x t a p o s e   s a i d   d i s c r e t e   t o - b e - c a r r i e d   e l e m e n t   12  w i t h   a 

r a i l w a y   car   14  so  t h a t   s a i d   ca r   14  and  s a i d   e l e m e n t   12  

can  be  c o n n e c t e d   by  s a i d   c o n n e c t i o n   means   1 8 .  
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