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@  High-speed  railway  vehicle  with  a  variable-attitude  body. 

  A  railway  vehicle  has  a  variable-attitude  body  (C)  sup- 
ported  through  resilient  suspension  means  by  a  cross  bearer 
(32)  connected  to  the  bogie  (10)  by  two  pairs  of  connecting 
rods  (44).  The  variations  in  attitude  of  the  body  (C)  are  ef- 
fected  by  means  of  two  hydraulic  jacks  (62)  articulated  at 
their  lower  ends  to  the  structure  of  the  bogie  and  at  their 
upper  ends  to  the  cross  bearer,  whose  position  is  such  as  to 
support  part  of  the  weight  of  the  body  during  its  variations  in 
attitude. 



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

v e h i c l e s   w i t h   v a r i a b l e - a t t i t u d e   b o d i e s .  

In  p a r t i c u l a r ,   t h e   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  

v e h i c l e   in  w h i c h   t h e   body  is   s u p p o r t e d   by  b o g i e s   t h r o u g h  

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

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

t r a n s v e r s e   t he   v e h i c l e   to  v a r y   i t s   a t t i t u d e   i n  

d e p e n d e n c e   on  t h e   r u n n i n g   c o n d i t i o n s ,   and  in  w h i c h  

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

v a r i a t i o n s   in  a t t i t u d e .  

The  v e h i c l e   a c c o r d i n g   to   t he   i n v e n t i o n   i s   c h a r a c t e r i s e d  

in  t h a t :  

-  a  c r o s s   b e a r e r   is   i n t e r p o s e d   b e t w e e n   t h e   body  a n d  

t h e   s t r u c t u r e   of  e ach   b o g i e   to  s u p p o r t   t h e   body  t h r o u g h  

t h e   s u s p e n s i o n   means   w i t h   t h e   i n t e r p o s i t i o n   of  a  

l o a d - b e a r i n g   c r o s s   member  f i x e d   d i r e c t l y   to   t h e   b o d y ,  

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

r o d s   each   of  w h i c h   is   a r t i c u l a t e d   a t   i t s   u p p e r   end  t o  

t h e   s t r u c t u r e   of  t h e   b o g i e   and  a t   i t s   l o w e r   end  to  l u g s  

of  t he   c r o s s   b e a r e r ;  

-  t h e   a c t u a t o r   means   c o m p r i s e   two  h y d r a u l i c   j a c k s  

w h i c h   a r e   a r t i c u l a t e d   a t   t h e i r   l o w e r   ends   to   t h e  

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

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

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

b e a r e r   r e l a t i v e   to   t he   b o g i e ,   a n d  

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

and  b r a k i n g   f o r c e s   b e t w e e n   t he   body  and  t h e   b o g i e ,   w h i c h  

p r o j e c t s   t h r o u g h   t h e   c r o s s   b e a r e r   f rom  t h e   body  a n d  

c a r r i e s   two  o p p o s i n g   l o n g i t u d i n a l   r e a c t i o n   members   i n  

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

s t r u c t u r e   of  t he   b o g i e .  



To  a d v a n t a g e ,   in  t h e   v e h i c l e   a c c o r d i n g   to   t h e   i n v e n t i o n ,  

e a c h   b o g i e   i s   p r o v i d e d   w i t h   a  t o r s i o n   ba r   d e v i c e  

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

t h e   b o d y ,   as  w e l l   as  a  c a l i b r a t a b l e   a n t i - s n a k i n g   d e v i c e .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in   d e t a i l   w i t h  

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

way  of  n o n - l i m i t i n g   e x a m p l e ,   in  w h i c h :  

F i g u r e   1  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   of  p a r t   o f  

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

F i g u r e   2  i s   a  v i e w   t a k e n   on  t he   l i n e   I I - I I   of  F i g u r e   1 ,  

F i g u r e   3  i s   a  v i e w   t a k e n   on  t h e   l i n e   I I I - I I I   of  F i g u r e  

2 ,  

F i g u r e   4  i s   a  v i e w   t a k e n   on  t h e   l i n e   I V - I V   of  F i g u r e   3 ,  

a n d  

F i g u r e   5  i s   a  v i e w   s i m i l a r   to   F i g u r e   4  w i t h   t h e   body  o f  

t h e   v e h i c l e   a t   a  d i f f e r e n t   a t t i t u d e .  

In  t h e   d r a w i n g s ,   t h e   body  of  a  r a i l w a y   v e h i c l e   a c c o r d i n g  

to  t h e   i n v e n t i o n   i s   s c h e m a t i c a l l y   i n d i c a t e d   C  and  i s  

s u s p e n d e d   on  s u p p o r t i n g   b o g i e s   o n l y   one  of  w h i c h   i s  

i n d i c a t e d   B  in  t h e   d r a w i n g s .  

The  b o g i e   B  has   a  s t r u c t u r e   c o n s t i t u t e d   by  two  s i d e  

members   10  of  d o u b l e   s w a n - n e c k   s h a p e   w h i c h   s u p p o r t   a t  

t h e i r   e n d s   two  a x l e s   12  c a r r y i n g   t h e   w h e e l s   14  of  t h e  

b o g i e .   The  a x l e s   12  a r e   s u p p o r t e d   by  t h e   s i d e   m e m b e r s  

10  t h r o u g h   a x l e   boxes   16  and  r e s p e c t i v e   c o n n e c t i n g   r o d s  

18  a r t i c u l a t e d   to   t h e   s t r u c t u r e   of  t h e   b o g i e   b y  



r e s i l i e n t   j o i n t s   2 0 .  

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

s p r i n g s   22  w i t h   r e s p e c t i v e   l o w e r   r u b b e r   b l o c k s   ( n o t  

s h o w n ) ,   and  v e r t i c a l   h y d r a u l i c   s h o c k - a b s o r b e r s   2 4 .  

With  a  s u i t a b l e   c h o i c e   of  t he   s t i f f n e s s   of  t h e   r e s i l i e n t  

j o i n t s   20  and  t h e   s p r i n g s   22  w i t h   t h e i r   r u b b e r   b u f f e r s ,  
i t   i s   p o s s i b l e   to   d e f i n e   v a l u e s   of  l o n g i t u d i n a l   a n d  

t r a n s v e r s e   s t i f f n e s s   of  t h e   p r i m a r y   s u s p e n s i o n   ( " C   "  a n d  

"Cy"  r e s p e c t i v e l y )   such   as  to  s a t i s f y   t h e   r e s i l i e n t  

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

f r a m e   of  t h e   b o g i e ,   c o n s i s t e n t   w i t h   b o t h   t h e   need   t o  

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

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

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

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

of  i n t e r a c t i o n   b e t w e e n   t he   w h e e l s   and  t h e   r a i l s ) ,   a s  
w e l l   as  w i t h   t h e   p o s s i b i l i t y   of  t h e   a x l e s   f o l l o w i n g  

i r r e g u l a r i t i e s   in  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   f r a m e  

of  t h e   b o g i e .  

Four   b r a k e   u n i t s ,   g e n e r a l l y   i n d i c a t e d   26,   a r e   p r o v i d e d  

f o r   b r a k i n g   t h e   w h e e l s   14,  w h i c h   a r e   c o n s t i t u t e d   by  f o u r  

b r a k e   d i s c s   ( two  p e r   a x l e )   and  a s s o c i a t e d   l i n k a g e s   o f  

t h e   o p e r a t i n g   c y l i n d e r s .   In  o r d e r   to   a v o i d   e x c e s s i v e  

h y p e r s t a t i c i t y   of  t h e   s t r u c t u r e   of  t h e   b o g i e ,   t h e   b r a k e  

u n i t s   a r e   s u p p o r t e d   by  two  c r o s s b e a m s   28  c o n n e c t e d  

r e s i l i e n t l y   to   t h e   s i d e   members   1 0 .  

The  s t r u c t u r e   of  t h e   b o g i e   B  f u r t h e r   i n c l u d e s   t w o  

t r a n s v e r s e   m e m b e r s   30  w h i c h   i n t e r c o n n e c t   t h e   c e n t r a l  

p a r t s   of  t h e   s i d e   members   10  a n d ,   in   t h e   m a n n e r  

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



i n d i c a t e d   32.  Th i s   has  a  box  s t r u c t u r e   w i t h   a  c e n t r a l  

t h r o u g h - a p e r t u r e   34  w h i c h   is   e l o n g a t e   in  a  t r a n s v e r s e  

d i r e c t i o n   and  on  t he   s i d e s   of  w h i c h   a r e   d i s p o s e d   t w o  

l a t e r a l   s t o p   members   36  w i t h   r u b b e r   b u f f e r   b l o c k s   3 9 .  

The  c r o s s   b e a r e r   32  a l s o   has   f o u r   d o w n w a r d l y - p r o j e c t i n g  

a t t a c h m e n t   l u g s   38  e a c h   of  w h i c h   i s   a r t i c u l a t e d   a t   i t s  

l o w e r   end  40  to  t h e   l o w e r   end  of  a  c o n n e c t i n g   rod   4 4 .  

The  u p p e r   end  of  each   c o n n e c t i n g   rod   44  i s   a r t i c u l a t e d  

a t   46  to  an  a t t a c h m e n t   p a r t   52  c a r r i e d   by  t h e  

c o r r e s p o n d i n g   t r a n s v e r s e   member  30  of  t h e   b o g i e   B .  

The  a b o v e - d e s c r i b e d   c o n n e c t i o n   t h r o u g h   t h e   c o n n e c t i n g  

r o d s   44  a l l o w s   t h e   c r o s s   b e a r e r   32  to   r o t a t e   r e l a t i v e   t o  

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

t h e r e t o ,   or  a b o u t   an  a x i s   p a r a l l e l   to   t h e   l o n g i t u d i n a l  

a x i s   of  t h e   v e h i c l e .  

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

b e t w e e n   t h e   c o n n e c t i n g   r o d s   44  and  t h e   c r o s s   b e a r e r   32  

and  t h e   s t r u c t u r e   of  t h e   b o g i e   B  may  be  a c h i e v e d   b y  

h i n g e s   or  b a l l   j o n t s .   The  d i s p o s i t i o n   of  t h e  

c o n n e c t i n g   r o d s   44  i s   such   as  to   d e t e r m i n e   t h e   c e n t r e  

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

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

c l e a r a n c e   g a u g e   of  t h e   v e h i c l e .  

The  c r o s s   b e a r e r   32  c a r r i e s   t h e   s e c o n d a r y   s u s p e n s i o n   o f  

t h e   b o g i e ,   w h i c h   s u p p o r t s   t h e   body   C  of  t h e   v e h i c l e .  

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

i l l u s t r a t e d ,   a  p a i r   of  b e l l o w s   a i r   s p r i n g s   54  w i t h   b a s e s  

b e a r i n g   on  r e s p e c t i v e   r e s i l i e n t   r u b b e r - m e t a l   b u f f e r s   56  

in  w h i c h   r e s p e c t i v e   f o r k e d   a n c h o r i n g   m e m b e r s   58  c a r r i e d  

by  t h e   c r o s s   b e a r e r   32  a r e   i n s e r t e d   ( F i g u r e   4 ) .  



To  t he   two  f o r k e d   a n c h o r i n g   members   58  a r e   a r t i c u l a t e d  

t h e   u p p e r   ends   of  two  h y d r a u l i c   j a c k s   62  t h e   l o w e r   e n d s  

of  w h i c h   a r e   a r t i c u l a t e d   a t   64  to   s u p p o r t   b r a c k e t s   66 

p r o j e c t i n g   f rom  b e n e a t h   t h e   s i d e   member s   10  of  t h e  

b o g i e   B.  The  two  h y d r a u l i c   j a c k s   a r e   c o n n e c t e d   to  a  

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

32,  and  c o n s e q u e n t l y   t h e   body  C  s u p p o r t e d   by  i t   t h r o u g h  

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

r o t a t i o n   i s   a c h i e v e d   by  t h e   e x t e n s i o n   of  one  of  t h e  

j a c k s   62  and  t h e   s i m u l t a n e o u s   c o n t r a c t i o n   of  t h e   o t h e r  

j a c k ,   in  t h e   m a n n e r   i l l u s t r a t e d   in   F i g u r e   5.  In  t h e  

n e u t r a l   or  n o n - r o t a t e d   p o s i t i o n   of  t h e   c r o s s   b e a r e r   32  

r e l a t i v e   to   t h e   b o g i e   B,  t h e   two  j a c k s   62  a r e  

s u b s t a n t i a l l y   v e r t i c a l .  

In  t h e   e m b o d i m e n t   i l l u s t r a t e d ,   t h e   body   C  r e s t s   on  t h e  

s p r i n g s   54  of  t h e   s e c o n d a r y   s u s p e n s i o n   n o t   d i r e c t l y   b u t  

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

68  r i g i d l y   f i x e d   d i r e c t l y   to  t h e   f r a m e   of  t h e   b o d y .  

The  l o a d - b e a r i n g   c r o s s   member  68  c a r r i e s   a l l   t h e  

m e m b e r s   c o n n e c t i n g   t h e   body  to   t h e   b o g i e .  

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

a  s e r i e s   of  f o u r   v e r t i c a l   c o n n e c t i n g   r o d s   70  a r t i c u l a t e d  

a t   t h e i r   u p p e r   ends   to  l u g s   72  of  t h e   l o a d - b e a r i n g   c r o s s  

member  68  and  a t   t h e i r   l o w e r   ends   to  a rms  74  c o n n e c t e d  

to  t h e   s t r u c t u r e   of  t h e   b o g i e   10  t h r o u g h   t r a n s v e r s e  

t o r s i o n   b a r s   7 6 .  

F u r t h e r m o r e ,   two  h y d r a u l i c   s h o c k - a b s o r b e r s   78  a r e  

i n t e r p o s e d   b e t w e e n   t h e   c r o s s   member  68  and  t h e  

c r o s s   b e a r e r   32  f o r   t h e   p u r p o s e   of  d a m p i n g   l a t e r a l  

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

m o v e m e n t s ,   a i r   e q u a l i s a t i o n   v a l v e s   a r e   p r o v i d e d   in  a  



c o n v e n t i o n a l   m a n n e r   b e t w e e n   t he   s p r i n g s   54  and  t h e  

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

in  t h e   d r a w i n g s ,   w h i c h   a r e   l o c a t e d   on  t h e   body  C.  

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

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

t h e   b o d y ,   a l l o w s   t h e   b o g i e   to   r o t a t e   in  a  h o r i z o n t a l  

p l a n e   r e l a t i v e   to  t h e   body  on  e n t e r i n g   b e n d s .  

F u r t h e r m o r e ,   by  v i r t u e   of  t h e   a r r a n g e m e n t   a c c o r d i n g   t o  

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

t h e   c o m p e n s a t i o n   f o r   t r a n s v e r s e   a c c e l e r a t i o n   due  to   t h e  

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

The  l o a d - b e a r i n g   c r o s s   member  68  may  a l s o   be  u s e d   f o r  

t h e   f i t t i n g   of  any  c a l i b r a t a b l e   a n t i - s n a k i n g   d e v i c e   f o r  

e n s u r i n g   b e t t e r   s t a b i l i t y   of  t h e   b o g i e .  

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

t h e   body  and  t h e   b o g i e ,   h o w e v e r ,   a  c e n t r a l   s t r u c t u r e   8 0  

i s   u s e d   w h i c h   i s   f i x e d   to   t h e   body   C  and  p r o j e c t s  

d o w n w a r d l y   t h r o u g h   t h e   a p e r t u r e   34  in  t h e   b e a r e r   3 2 .  

Two  r e a c t i o n   m e m b e r s   82  a r e   f i x e d   to   t h e   l o w e r   end  o f  

t h e   s t r u c t u r e   80,  e a c h   c o n s t i t u t e d   by  a  s e r i e s   o f  

p r e c o m p r e s s e d   r u b b e r   e l e m e n t s   c a r r y i n g   an  end  b e a r i n g  

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

of  t h e   t r a n s v e r s e   members   30  of  t h e   b o g i e   B.  T h e  

s t r u c t u r e   80  c o o p e r a t e s   l a t e r a l l y   w i t h   t h e   s t o p s   36  t o  

l i m i t   t r a n s v e r s e   m o v e m e n t s   of  t h e   body  r e l a t i v e   to   t h e  

b o g i e .  

I t   s h o u l d   be  n o t e d   t h a t ,   by  v i r t u e   of  t h e   a r r a n g e m e n t  

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

n o n - r o t a t e d ,   p o s i t i o n   of  t h e   c r o s s   b e a r e r   32  and  h e n c e  

of  t h e   body   C  r e l a t i v e   to   t h e   b o g i e   i s   a t t a i n e d   s i m p l y  



by  g r a v i t y ,   w i t h o u t   t h e   i n t e r v e n t i o n   of  h y d r a u l i c  

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

v e h i c l e   b e i n g   a b l e   to   run   even   in  t h e   e v e n t   o f  

b r e a k d o w n   of  t h e   c o n t r o l s   ( h y d r a u l i c   or  e l e c t r i c a l )   f o r  

a t t i t u d e   v a r i a t i o n .  

N a t u r a l l y ,   t h e   p r i n c i p l e   of  t h e   i n v e n t i o n   r e m a i n i n g   t h e  

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

may  be  v a r i e d   w i d e l y   w i t h   r e s p e c t   to   t h a t   d e s c r i b e d   a n d  

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

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



1.  R a i l w a y   v e h i c l e   in  w h i c h   the   body  (C)  i s   s u p p o r t e d  

by  b o g i e s   (B)  t h r o u g h   v e r t i c a l   and  t r a n s v e r s e   r e s i l i e n t  

s u s p e n s i o n   means   (54,   56)  and  i s   r o t a t a b l e   r e l a t i v e   t o  

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

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

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

(62)  a r e   p r o v i d e d   f o r   e f f e c t i n g   t h e   v a r i a t i o n s   i n  

a t t i t u d e ,   c h a r a c t e r i s e d   in  t h a t   a  c r o s s   b e a r e r   (32)  i s  

i n t e r p o s e d   b e t w e e n   t h e   body  (C)  and  t h e   s t r u c t u r e   o f  

e a c h   b o g i e   (10)   to   s u p p o r t   t h e   body  (C)  t h r o u g h   t h e  

s u s p e n s i o n   means   (54 ,   56)  w i t h   t h e   i n t e r p o s i t i o n   of  a  

l o a d - b e a r i n g   c r o s s   member  (68)  f i x e d   d i r e c t l y   to   t h e  

body  (C) ,   and  i s   c o n n e c t e d   to   t h e   b o g i e   (B)  by  t w o  

p a i r s   of  c o n n e c t i n g   r o d s   (44)  e a c h   of  w h i c h   i s  

a r t i c u l a t e d   a t   i t s   u p p e r   end  to   t h e   s t r u c t u r e   (30)  o f  

t h e   b o g i e   (B)  and  a t   i t s   l o w e r   end  to   a  l ug   (38)   of  t h e  

c r o s s   b e a r e r   ( 3 2 ) ,   in   t h a t   t h e   a c t u a t o r   means   c o m p r i s e  

two  h y d r a u l i c   j a c k s   (62)   w h i c h   a r e   a r t i c u l a t e d   a t   t h e i r  

l o w e r   ends   to   t h e   s t r u c t u r e   of  t h e   b o g i e   (30)  and  a t  

t h e i r   u p p e r   e n d s   to   t h e   c r o s s   b e a r e r   ( 3 2 ) ,   and  w h i c h  

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

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

t h e   b o g i e ,   and  in  t h a t   a  s t r u c t u r e   (18)  i s   p r o v i d e d   f o r  

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

body  and  t h e   b o g i e ,   w h i c h   p r o j e c t s   t h r o u g h   an  a p e r t u r e  

(34)  in  t h e   c r o s s   b e a r e r   (32)  and  c a r r i e s   two  o p p o s i n g  

l o n g i t u d i n a l   r e a c t i o n   members   (82)  in  c o n t a c t   w i t h  

c o m p l e m e n t a r y   r e a c t i o n   p a r t s   (30)  of  t h e   s t r u c t u r e   o f  

t he   b o g i e   ( B ) .  

2.  R a i l w a y   v e h i c l e   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i s e d  

in  t h a t   i t   f u r t h e r   i n c l u d e s   a  t o r s i o n   b a r   d e v i c e   ( 3 6 )  

i n t e r c o n n e c t i n g   t h e   s t r u c t u r e   (10)  of  t h e   b o g i e   (B)  a n d  

t h e   l o a d - b e a r i n g   c r o s s   member  (68)  to   l i m i t   t h e   r o l l i n g  



m o t i o n   of  t h e   body   ( C ) .  

3.  R a i l w a y   v e h i c l e   a c c o r d i n g   to   a n y  o n e   of  t h e  

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

s u s p e n s i o n   means   i n c l u d e   a  p a i r   of  a i r   s p r i n g s   ( 5 4 )  

a s s o c i a t e d   w i t h   a u x i l i a r y   r e s i l i e n t   b u f f e r s   ( 5 6 ) ,   a n d  

t r a n s v e r s e   s h o c k   a b s o r b e r s   ( 7 8 ) ,   t h e   s u s p e n s i o n   m e a n s  

b e i n g   a r r a n g e d   to   a l l o w   r e l a t i v e   r o t a t i o n   b e t w e e n   t h e  

body  and  t h e   b o g i e   in  a  h o r i z o n t a l   p l a n e .  












	bibliography
	description
	claims
	drawings

