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l«J  Railway  vehicle. 
A  railway  tram  which  may  be  of  the  railbus  or  railcar  type 

comprises  one  or  more  load  carrying  vehicles  (10)  is  coupled 
to  a  power  unit  vehicle  (1)  on  which  are  mounted  on  electric 
generator  (7),  and  an  engine  (6)  for  driving  the  generator.  The 

vehicle  (  1  0)  has  an  electric  motor  (16)  for  driving  its  rail  wheels 
[15)  when  energized  by  the  generator  output,  the  power 
source  unit  rail  wheels  (2)  being  undriven.  The  vehicle  (10) 
may  have  electric  power  collector  means  (20). 
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RAILWAY  VEHICLE 

DESCRIPTION 

The  i n v e n t i o n   r e l a t e s   t o   a  r a i l w a y   v e h i c l e ,   to   a  

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

s u c h   a  t r a i n .  

The  i n v e n t i o n   i s   p a r t i c u l a r l y   b u t   n o t   e x c l u s i v e l y  

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

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

c a r r y i n g   u n i t ,   and  to   s h o r t   t r a i n s   cf  two  or  m o r e  

s i m i l a r   u n i t s .   Such  v e h i c l e   u n i t s   and  t r a i n s   can  b e  

p o w e r e d   e l e c t r i c a l l y   whei  e  t h e   t i a c k   on  w h i c h   t h e y   a r e  

to   run   is   p r o v i d e d   w i t h   an  e l e c t r i c   t h i r d   r a i l   o r  

o v e r h e a d   c a b l e   but   more  o f t e n   t h e   u n i t ,   or  t h e   p r o p u l s i o n  

u n i t   of  t he   t r a i n ,   i s   p o w e r e d   by  d i e s e l   e n g i n e ,   n o r m a l l y  
m o u n t e d   u n d e r f l o o r   to   s a v e   s p a c e .   The  p r e s e n t  
i n v e n t i o n   i s   c o n c e r n e d   to   p r o v i d e   ar  r a n g e a i e n t ^   w h i c h  

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

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

of  w h i c h   t he   r a i l   w h e e l s   a r e   u n d r i v e n ,   t h e   v e h i c l e  

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

o u t p u t   and  an  e n g i n e   f o r   d r i v i n g   t h e   g e n e r a t o r .   Such  a  

power   s o u r c e   u n i t   can  be  c o u p l e d ,   p r e f e r a b l y   r e l e a s a b l y ,  

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

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

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

t h e   power   s o u r c e   u n i t   i s   tcw>?d  or  p u s h e d   by  t h e   s e c o n d  

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

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

s e p a r a t e   u n i t   c a r r i e s   means   a d a p t e d   to   g e n e r a t e  

e l e c t r i c a l   power   f o r   e n e r g i s i n g   an  e l e c t r i c   p r o p u l s i o n  

m o t o r   c a r r i e d   by  t h e   o t h e r ,   or  a n o t h e r ,   u n i t .  

F u r t h e r ,   t he   i n v e n t i o n   p r o v i d e s   a  m e t h o d   o f  

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

a  f i r s t   r a i l   v e h i c l e   h a v i n g   r a i l   w h e e l s   and  an  e l e c t r i c  
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m o t o r   a r r a n g e d   to   d r i v e   t h e   w h e e l s   and  a  s e c o n d   r a i l  

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

e l e c t r i c   power   to   e n e r g i z e   t h e   m o t o r ,   and  m o v i n g   t h e  

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

v e h i c l e   o n l y .  

The  i n v e n t i o n   p r o v i d e s   n u m e r o u s   a d v a n t a g e s   o v e r  

e x i s t i n g   a r r a n g e m e n t s .   T h u s ,   when  t h e   p o w e r   s o u r c e  

u n i t   is   e m p l o y e d   w i t h   one  or  more  p a s s e n g e r   u n i t s ,   t h e  

c o m f o r t   of  p a s s e n g e r s   is   i m p r o v e d   b e c a u s e   t h e   p a s s e n g e r  
u n i t   or  u n i t s   need   i n c o r p o r a t e   no  i n t e r n a l   c o m b u s t i o n  

e n g i n e ,   bu t   o n l y   one  of  more  e l e c t r i c   m o t o r s .   The  n o i s e  

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

e n g i n e   i s   e f f e c t i v e l y   r e s t r i c t e d   to   t h e   power   s o u r c e   u n i t .  

M o r e o v e r ,   t h e   f u e l   f o r   t h e   e n g i n e   can  be  c a r r i e d   i n  

t h e   power   s o u r c e   u n i t   and  t h u s   in  a  c a r   or  u n i t   s e p a r a t e  

f rom  t h e   p a s s e n g e r   u n i t s .   The  f i r e   r i s k   due   to   f u e l -  

i m p r e g n a t e d   b r a k e   d u s t ,   w h i c h   can  i g n i t e   u n d e r   h e a v y  

b r a k i n g   c o n d i t i o n s ,   is   t h u s   r e d u c e d .  

In  a d d i t i o n ,   u t i l i s a t i o n   is   i m p r o v e d .   N o r m a l  

u t i l i z a t i o n   of  a  d i e s e l   p o w e r e d   p a s s e n g e r   u n i t   i s   a r o u n d  

85%  w h e r e a s   t h e   c o m p a r a b l e   f i g u r e   for   an  e l e c t r i c  

p a s s e n g e r   u n i t   i s   95%.  In  a c c o r d a n c e   w i t h   t h e  

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

s o u r c e   u n i t ,   n o t   to   t h e   more  e x p e n s i v e   p a s s e n g e r   u n i t .  

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

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

e l e c t r i c a l   p i c k - u p   m e a n s ,   so  t h a t   t h e y   can  be  u s e d  

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

power   s o u r c e   u n i t   of  t h e   i n v e n t i o n ,   nr  as  e l e c t r i c   u n i t s  

e i t h e r   on  t h e i r   own  or  w i t h   t h e   power   s o u r c e   u n i t  

c o u p l e d   t h e r e t o   bu t   i n o p e r a t i v e .  

F i n a l l y ,   t he   e n g i n e   of  a  power   s o u r c e   u n i t   e m b o d y i n g  

t h e   i n v e n t i o n   can  r e a d i l y   be  made  much  more   a c c e s s i b l e  

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

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

c a r r i e d   ou t   e a s i l y ,   and  n o t   s t i n t e d   or   o m i t t e d .  
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The  i n v e n t i o n   i s   f u r t h e r   e x p l a i n e d   b e l o w ,   by  way  o f  

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

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

u n i t   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n .  

Shown  a t   t h e   r i g h t   of  t h e   f i g u r e   i s   a  power   s o u r c e  

v e h i c l e   or  u n i t   1  c o m p r i s i n g   a  f r a m e   j o u r n a l l i n g   t w o  

p a i r s   of  r a i l   w h e e l s   2  by  w h i c h   t h e   u n i t   can  r o l l   on  a  

c o n v e n t i o n a l   r a i l   t r a c k   4.  The  f r a m e   c a r r i e s   w i t h i n   a  

s u i t a b l e   e n c l o s u r e   5,  a  d i e s e l   e n g i n e   6  w h i c h   d r i v e s   a  

g e n e r a t o r   7  and  a  f u e l   s u p p l y   f o r   t h e   e n g i n e .  

The  power   s o u r c e   u n i t   1  i s   c o u p l e d   m e c h a n i c a l l y   a n d  

e l e c t r i c a l l y   by  a  c o u p l i n g   a s s e m b l y   9  to   a  p a s s e n g e r   u n i t  

10  h a v i n g   a  c h a s s i s   c a r r y i n g   a  s u p e r s t r u c t u r e   11 

p r o v i d i n g   p a s s e n g e r   a c c o m m o d a t   ion   ,  w i t h   a c c e s s   d o o r s   12 

and  a  s u i t a b l y   e q u i p p e d   d r i v e r ' s   c a b i n   14  a t   e a c h   e n d .  

M o u n t e d   b e n e a t h   t h e   c h a s s i s   by  s u i t a b l e   s u s p e n s i o n s   a r e  

two  p a i r s   of  r a i l   w h e e l s   15,  e a c h   p a i r   of  w h e e l s   b e i n g  

d r i v e n   by  a  r e s p e c t i v e   e l e c t r i c   m o t o r   16  m o u n t e d  

b e n e a t h   t h e   c h a s s i s .   The  d r i v e   f rom  e a c h   m o t o r   16  i s  

@^aken  tc   t h e   s h a f t   on  wh ich   t h e   a s s o c i a t e d   p a i r   o f  

w h e e l s   15  i s   c a r r i e d   by  d r i v e   s h a f t   a r r a n g e m e n t s   17 

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

r e l a t i v e   to   t h e   c h a s s i s .  

The  p a s s e n g e r   u n i t   10  c o n t a i n s   no  s o u r c e   of  t h e  

e l e c t r i c a l   p o w e r   n e e d e d   to   d r i v e   t h e   e l e c t r i c   m o t o r s   1 6 .  

T h i s   power   i s   o b t a i n e d   f rom  t h e   power   s o u r c e   u n i t   1  u n d e r  

c o n t r o l   of  a  d r i v e r   in  one  or  o t h e r   of  t h e   c a b i n s   1 4 .  

The  power   s o u r c e   u n i t   1  w i l l   n o r m a l l y   be  t r a i l e d   b u t   i t  

can  be  p u s h e d   and  i t   w i l l   be  n o t e d   t h a t   i t   can  be  of  l o w  

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

i n d i c a t e d   by  t h e   l i n e s   19,  i s   not   r e s t r i c t e d .  

The  power   s o u r c e   and  p a c s c n g e r   u n i t s   1  anc  10  a r e  

t h u s   t o g e t h e r   c a p a b l e   of  t r a v e l   on  t h e   t r a c k   4  w i t h o u t  

an  e x t e r n a l   power   s u p p l y .   N e v e r t h e l e s s ,   t h e   p a s s e n g e r  
u n i t   10  can  i f   d e s i r e d   be  p r o v i d e d   w i t h   p i c k - o f f   m e a n s  

f o r   -  o b t a i n i n g   e l e c t r i c i t y   f rom  an  e x t e r n a l   s o u r c e .  

Thus  t h e   p a s s e n g e r   u n i t   10  has   a  c o l l e c t o r   m o u n t e d   a b o v e  
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i t s   r o o f   by  a  p a n t o g r a p h   d e v i c e   20  f o r   e l e c t r i c a l  

c o n n e c t i o n   t o   an  o v e r h e a d   l i n e   21,  and  i t   c o u l d  

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

l i v e   t h i r d   r a i l   i n s t e a d   or  as  w e l l .   The  p a s s e n g e r   u n i t  

10  i s   t h u s   c a p a b l e   of  use   as  an  e l e c t r i c   u n i t   on  i t s   own 

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

u n i t ,   in  a s s o c i a t i o n   w i t h   t h e   u n i t   1.  The  u n i t s   1  a n d  

10  can   c o n v e n i e n t l y   be  a s s o c i a t e d   f o r   o p e r a t i o n   on  a  

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

power   u n i t   b e i n g   t h e n   e m p l o y e d   o n l y   when  r e q u i r e d ,   o n  

n o n - e l e c t r i f i e d   p o r t i o n s   of  t h e   t r a c k .  

In  p l a c e   of  t h e   u n i t   10,  t h e r e   can  be  usee-  a n y  
o t h e r   k i n d   of  p a s s e n g e r   or  o t h e r   l o a d   c a r r y i n g   u n i t  

in  w h i c h   p r o p u l s i o n   i s   e f f e c t e d   by  one  or  more  e l e c t r i c  

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

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

p a i r   of  w h e e l s   22  in  a d d i t i o n   to   t h e   w h e e l s   15  as  s h o w n  

in  b r o k e n   l i n e ,   c o u l d   be  c o u p l e d   w i t h   t h e   power   s o u r c e  

u n i t   1.  A l s o ,   t h e   power   s o u r c e   u n i t   1  can  be  c o u p l e d   t o  

a t   l e a s t   one  o t h e r   u n i t   101,  as  i n d i c a t e d   to   t h e   l e f t   o f  

t he   f i g u r e ,   w h i c h   u n i t   may  or  may  no t   i n c l u d e   e l e c t r i c  

p r o p u l s i o n   m e a n s .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   i n v e n t i o n   can  b e  

e m b o d i e d   in  a  v a r i e t y   of  ways  o t h e r   t h a n   as  s p e c i f i c a l l y  

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

have   a  s u p e r s t r u c t u r e   c o r r e s p o n d i n g   in  c r o s s - s e c t i o n   t o  

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

b e t w e e n   two  such   u n i t s ,   w i t h   a  c o r r i d o r   t h r o u g h   i t   f o r  

p a s s e n g e r   c o m m u n i c a t i o n .  
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CLAIMS 

1.  A  r a i l   v e h i c l e   (1)  s u p p o r t i n g   a  g e n e r a t o r   ( 7 )  

f o r   p r o v i d i n g   an  e l e c t r i c   power   o u t p u t ,   and  an  e n g i n e  

(6)  f o r   d r i v i n g   t h e   g e n e r a t o r ,   t h e   v e h i c l e   r a i l   w h e e l s  

5  (2)  b e i n g   u n d r i v e n .  

2.  A  r a i l   v e h i c l e   as  c l a i m e d   in  c l a i m   1  s u p p o r t i n g  

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

3.  A  r a i l   v e h i c l e   as  c l a i m e d   in  c l a i m   1  or  2 

w h e r e i n   t h e   e n g i n e   (6)  is   a  d i e s e l   e n g i n e .  

10  4.  A  r a i l w a y   t r a i n   c o m p r i s i n g   a  r a i l   v e h i c l e   a s  

c l a i m e d   in  c l a i m   1  ,  2  or  3  r e l e a s a b l y   c o u p l e d   to   a t  

l e a s t   one  l o a d - b e a r i n g   r a i l   v e h i c l e   (10)   h a v i n g   at  l e a s t  

one  e l e c t r i c   m o t o r   (16)   and  r a i l   w h e e l s   (15)   d r i v a b l e  

by  t h e   a t   l e a s t   one  e l e c t r i c   m o t o r   (16)   on  e n e r g i z a t i o n  

15  t h e r e o f   by  t h e   e l e c t r i c   power   o u t p u t .  

5.  A  r a i l w a y   t r a i n   c o m p r i s i n g   a t   l e a s t   one  l o a d -  

b e a r i n g   v e h i c l e   (10)   r e l e a s a b l y   c o u r i e d   to   a  power   s o u r c e  

v e h i c l e   ( 1 ) ,   t h e   1  r . a d - b e a r   :  ng  v e h i c l e   (10)   c a r r y i n g   a t  

l e a s t   one  e l e c t r i c   m o t o r   (16)  a r r a n g e d   to   d r i v e   r a i l  

20  w h e e l s   (15)   of  t h e   l o a d - b e a r i n g   v e h i c l e ,   and  t he   p o w e r  

s o u r c e   v e h i c l e   (1)  s u p p o r t i n g   means   ( 6 , 7 )   for  e n e r g i z i n g  

t h e   e l e c t r i c   m o t o r   ( 1 6 ) .  

6.  A  r a i l w a y   t r a i n   as  c l a i m e d   in  c l a i m   4  or  5 

w h e r e i n   t h e   l o a d - b e a r i n g   v e h i c l e   has   m e a n s   (20)  f o r  

25  r e c e i v i n g   e l e c t r i c   power   f rom  a  t h i r d   r a i l   a n d / o r   a n  

o v e r h e a d   l i n e   ( 2 1 ) .  

7.  A  r a i l w a y   t r a i n   as  c l a i m e d   in  c l a i m   4  ,  5  or  6 

w h e r e i n   t h e   l o a d - b e a r i n g   v e h i c l e   (10)  has   a  d r i v e r ' s  

r a b i n   (14)  at  t h e   end  t h e r e o f   a d j a c e n t   t h e   power   s o u r c e  

30  v e h i c l e ,   t h e   power   s o u r c e   v e h i c l e   (1)  b e i n g   of  a  s h a p e  

such   as  no t   to   o b s t r u c t   t he   v i e w   of  a  d r i v e r   in  t h e  

d r i v e r ' s   c a b i n   ( 1 4 ) .  

8.  A  r a i l w a y   t r a i n   as  c l a i m e d   in  c l a i m   4,  5  or  6 

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

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

t h e   l o a d - b e a r i n g   v e h i c l e   ( 1 0 ) .  
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9.  A  r a i l w a y   t r a i n   as  c l a i m e d   in  c l a i m   4,  5,  6,  7 

or  8  w h e r e i n   t h e   l o a d - b e a r i n g   v e h i c l e   (10)   i s   a  r a i l c a r ,  

r a i l b u s   or  o t h e r   p a s s e n g e r   c a r r y i n g   v e h i c l e .  

10.  A  m e t h o d   of   o p e r a t i n g   a  r a i l w a y   t r a i n  

5  c o m p r i s i n g   c o u p l i n g   t o g e t h e r   a  f i r s t   r a i l   v e h i c l e   ( 1 0 )  

h a v i n g   r a i l   w h e e l s   (15)   and  an  e l e c t r i c   m o t o r   ( 1 6 )  

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

(1)  h a v i n g   r a i l   w h e e l s   (2)  and  means   ( 6 , 7 )   f o r   g e n e r a t i n g  

e l e c t r i c   p o w e r   to   e n e r g i z e   t h e   m o t o r   ( 1 6 ) ,   and  m o v i n g  

10  t h e   t r a i n   a l o n g   a  t r a c k   (4)  by  d r i v i n g   t h e   w h e e l s   ( 1 5 )  

of  t h e   f i r s t   v e h i c l e   (10)   o n l y .  

15 
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